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ABSTRACT
Climate change is one of the most critical global challenges directly and indirectly affecting environmental health. Rising temperatures, prolonged droughts, intense precipitation events, floods, and large-scale wildfires not only disrupt ecosystems but also introduce new risks that threaten human health. Extreme heat can lead to fatal outcomes particularly among older adults, children, and individuals with chronic illnesses, while heat stress is known to heighten psychological vulnerability. [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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Drought and water scarcity reduce drinking-water quality, increase waterborne diseases, and cause significant declines in agricultural productivity, triggering socioeconomic impacts such as fluctuations in food prices and loss of income. Severe rainfall and floods overwhelm wastewater systems, facilitating the transport of chemical and biological contaminants into surface and groundwater and creating new exposure pathways. Wildfires release a wide range of air pollutants—including particulate matter, carbon monoxide, and volatile organic compounds—intensifying acute health problems in nearby areas and contributing to long-distance environmental risks such as acid deposition. Additionally, climate change expands the habitats of vectors such as mosquitoes and ticks, increasing the incidence and geographic spread of vector-borne diseases, while shifts in pesticide use and environmental transport exert further pressure on water, soil, and air quality.
This presentation examines the environmental health impacts of extreme weather events observed globally and in Türkiye during 2024-2025 and discusses their implications for vulnerable populations. The aim is to evaluate the environmental health dimension of climate change through a One Health perspective, provide guidance for decision-makers and practitioners, and strengthen public awareness.

Keywords: Climate change, environmental health, extreme weather events
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ABSTRACT
Aim: This study aims to evaluate the environmental dimensions of antimicrobial resistance (AMR), identifying key reservoirs, the mechanisms of dissemination such as Horizontal Gene Transfer (HGT), and the synergistic relationship between AMR and climate change within a One Health framework, and to highlight why environmental governance is critical for effective AMR mitigation.
Methods: This study adopts a conceptual and evidence-based synthesis based on recent global burden studies (GBD 2021), harmful synergy between the climate change and AMR,  advances in waste water treatment plants and advanced treatment technologies. The analysis follows the "Environment–Climate–Health Nexus" to propose integrated monitoring and control strategies.
Results: Environmental reservoirs, particularly WWTPs and agricultural runoff, act as "hotspots" for the development and spread of Antibiotic Resistance Genes (ARGs). Recent data indicates that AMR was associated with 4.71 million deaths in 2021, with projections suggesting up to 1.91 million direct deaths annually by 2050. Climate change acts as a multiplier for AMR through rising temperatures and extreme hydrological events, while AMR itself disrupts essential soil and water microbial cycles. Drawing on evidence from wastewater systems, the findings highlight how conventional treatment processes are insufficient to control ARG dissemination. [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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Conclusions: Addressing AMR requires moving beyond clinical settings to include environmental governance. Advanced wastewater treatment and nature-based solutions (e.g., constructed wetlands) are mandatory. A transdisciplinary One Health approach is the only viable path to mitigate the forecasted global burden.

Keywords: One Health, Antimicrobial Resistance (AMR), Environmental Reservoirs, Climate Change, Wastewater Treatment, Antibiotic Resistance Genes (ARGs).
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ABSTRACT
Aim: The evaluation of industrial and agricultural wastes within a circular economy approach is critical for environmental health. This study aims to develop safer alternatives to conventional petroleum-based fillers in rubber composites by valorizing industrial and agricultural wastes, thereby reducing environmental pollution and risks within a One Health perspective.
Methods: Industrial wastes, including boron processing waste, glass industry waste, and marble powder, were used as mineral fillers in rubber formulations. Agricultural wastes such as sesame cake and poppy seed cake were converted into biochar-based fillers. All fillers were incorporated into rubber compounds and rubber-based adhesive systems using rubber compounding techniques and characterized by rheological, mechanical, and thermal analyses.
Results: The results demonstrated that both industrial and agricultural waste-derived fillers exhibited good dispersion within the rubber matrix. Improved vulcanization behavior was observed, while mechanical properties were maintained or enhanced. The waste-based fillers reduced reliance on petroleum-based fillers, lowering environmental impact.
Conclusions: The findings indicate that industrial an[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]d agricultural wastes can be successfully transformed into functional fillers for rubber composites. This approach supports circular economy principles, reduces environmental and health risks, and promotes the development of environmentally safer materials for industrial applications.
Keywords: Circular economy; Environmental health; Industrial waste utilization; Agricultural waste valorization; Rubber composites 
Acknowledgement: The author gratefully acknowledges OZERBAND Conveyor Belt Industry and Trade Inc., HD Rubber & Metal Co., Erenli Rubber and Plastic Industry and Trade Inc., Denizli Cam (Şişecam Group), Directorate of Afyon Alkaloids Factory, and Helta Food Industry and Trade Ltd. for their technical support and collaboration. 
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ABSTRACT
AFAD implements an integrated management system against technological disasters. The approach is based on three fundamental focal points: risk reduction and prevention, inter-agency cooperation, and science-based approach. Within the AFAD Presidency Technological Disaster Risk Reduction Working Group, there are four main areas of work: industrial accidents, hazardous material transportation, critical infrastructure protection, and business continuity. Activities in these areas are carried out through legislation development, field implementation, project development, and dissemination axes in cooperation and coordination with stakeholder institutions and organizations.
Aim: This study aims to evaluate Türkiye's technological disaster management system from the One Health perspective, examining the integration and coordination of human health, animal health, and environmental health components in preparedness, response, and recovery mechanisms for technological disasters.
Methods: Analysis of Türkiye's technological disaster management policies, institutional frameworks, and field implementations. [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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Results: The analysis revealed significant progress in Türkiye's integrated technological disaster management approach. AFAD implements a four-pillar strategy covering industrial accidents, hazardous material transportation, critical infrastructure protection, and business continuity. Key achievements include: industrial accident impact zone studies with scenario-based mapping integrated into Provincial Disaster Risk Reduction Plans; strengthening business continuity in Marmara Region industrial facilities through the EU-funded RESMAR Project; establishment of the AFAD-KAY critical infrastructure risk analysis system evaluating multi-hazard scenarios; and creation of GIS-based national sensitivity models for hazardous material road transportation.
Conclusions: Türkiye has established a technological disaster management framework demonstrating comprehensive cross-sectoral collaboration, advanced risk modeling capabilities, and proactive prevention strategies that effectively address the human, environmental, and economic dimensions of technological hazards.
Keywords: Technological Disaster, Industrial Accident, Air Pollution
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ABSTRACT
Aim: To describe how climate change may alter the distribution and activity of biota and to outline how such changes can challenge or compromise human and animal health, with particular emphasis on infectious and zoonotic diseases.
Methods: The text provides a narrative overview based on long-recognized observations and recent detailed scientific investigation, while noting potential confounding influences on reported biotic changes, including rapid human-mediated transport and the colonization of new regions by invasive organisms. [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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Results: Reported changes in regional biota may reflect multiple interacting factors. When climatic changes become extreme or prolonged (e.g., incremental warming), the health of animals and humans can be challenged or compromised, and management of affected environments and their inhabitants may reach emergency status, as has already occurred in some instances. Climate change can compromise health via abiotic or biotic pollution; however, the greatest concerns and most extensively studied impacts involve infectious diseases. Zoonotic diseases are of particular concern because climate change may influence the dynamics among host, pathogen, and vector populations, potentially producing outcomes ranging from localized loss of animal resources to economically and politically devastating global pandemics such as the recent SARS-CoV-2 (COVID-19) pandemic.
Conclusions: Understanding climate change and its potential to alter biota is crucial for anticipating and managing emerging risks to animal and human health. The most critical and well-studied risks relate to infectious—especially zoonotic—diseases driven by shifting host–pathogen–vector dynamics, with impacts that can be region-specific or global in scale.
Keywords: Climate Change, Biota, Distribution, Human Health, Animal Health, Infectious Diseases, Zoonoses, Vectors, Host–Pathogen Dynamics, SARS-CoV-2 (COVID-19)
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ABSTRACT
Introduction
This presentation aims to raise awareness about the cyclical relationship between climate change and health and healthcare systems, and to address strategies and actions that can be taken towards sustainability and climate sensitivity in healthcare institutions. Events such as rising temperatures and air pollution caused by climate change directly affect physical and mental health. Healthcare institutions have a significant environmental impact by generating substantial carbon emissions worldwide. This makes healthcare institutions one of the sectors that cause climate change. Healthcare institutions have important responsibilities to break this cycle and need to use effective strategies in combating climate change and ensuring sustainability. These strategies include investing in energy efficiency and renewable energy sources, establishing waste management and recycling practices, promoting green infrastructure and buildings, reducing carbon footprint, establishing sustainable supply chains, effectively managing water consumption, and organizing awareness training for all stakeholders. Implementing these strategies requires significant responsibilities from all stakeholders in healthcare organizations, especially policymakers, administrators, and nurses, and it is crucial to take innovative and urgent actions to raise awareness of climate change and ensure sustainability.
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Introduction
Long-term changes in temperature, precipitation, wind, and other climate elements are defined as statistically significant changes. These changes occur over time scales ranging from decades to centuries and can result from natural processes (volcanic activity, changes in solar radiation, etc.) as well as human activities (fossil fuel use, deforestation, industrial emissions). The United Nations Framework Convention on Climate Change distinguishes climate change from natural climate variability, defining it as changes resulting from human-induced greenhouse gas emissions altering the composition of the atmosphere (1,2).
Historical Development of Climate Change
 18th Century – Industrial Revolution: With the intensive use of coal, carbon dioxide (CO₂) emissions began to increase significantly. The impact of human activities on the atmosphere accelerated for the first time during this period.
1850s The Beginning of Scientific Understanding: Irish scientist John Tyndall discovered that greenhouse gases (CO₂, water vapor, methane, etc.) trap heat. This discovery laid the foundation for the concept of the greenhouse effect.
1896 First Climate Model: Swedish scientist Svante Arrhenius mathematically demonstrated that an increase in atmospheric CO₂ would raise global temperatures. This work is considered the precursor to modern climate science.
1950-1980 Period - Strengthening Evidence:Scientific evidence, such as ice cores and atmospheric measurements, confirmed that CO₂ levels were increasing due to human activities.
In the 1970s, climate change began t[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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1988 -Establishment of the IPCC
The United Nations formalized the scientific monitoring and reporting of climate change by establishing the Intergovernmental Panel on Climate Change (IPCC).
 1990s to Present - Global Action Efforts
 1997 Kyoto Protocol: The first binding agreement to reduce greenhouse gases.
2015 Paris Agreement: The goal of limiting global temperature increase to 1.5–2°C.
Today, climate change is recognized as a serious threat to health, the economy, food security, and sustainable living (2,3,4).
Reasons:
■	Fossil Fuel Consumption: Energy production (coal, oil, natural gas), industry, electricity generation, and transportation
■ 	Deforestation and Land Use Changes: Destruction of carbon sinks, release of CO₂ back into the atmosphere
■	Industrial and Production Activities: Cement production, chemical industry; emissions of powerful greenhouse gases such as methane (CH₄) and nitrous oxide (N₂O)
■	Agriculture and Livestock: Methane emissions, especially from cattle; N₂O emissions from the use of nitrogen fertilizers; Methane production from rice paddies
■	Transportation Sector: All motor vehicles, especially road and air transportation
■	Waste Management and Solid Waste Storage: Methane production from the anaerobic decomposition of organic waste; Insufficient recycling and excessive consumption
■ 	Energy Inefficiency and Excessive Consumption: Domestic and commercial energy waste; Heating, cooling, water consumption, etc. (2,3,4). [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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[bookmark: _Hlk218842133]Climate change, defined as "changes in the composition of the atmosphere resulting from human-caused greenhouse gas emissions," has complex, multifaceted effects. Its impact ranges from threatening the diversity of life forms to causing migrations, affecting almost every living thing and sector across many areas. Climate change has become a public health crisis, negatively impacting human health through acute disasters (e.g., hurricanes, floods) and chronic environmental changes (e.g., heat waves, droughts) (4,5). The WHO estimates approximately 489,000 heat-related deaths annually between 2000 and 2019, highlighting a nearly 70% increase in heat-related deaths over two decades, particularly among those aged 65 and over, with the vast majority occurring in Asia and Europe (3). Numerous epidemiological studies and systematic reviews have linked high daily temperatures and heat waves to increased hospitalizations and mortality from cardiovascular and respiratory diseases (6,7,8). As a result, numerous action plans and toolkits have been developed, particularly for the European region, to establish policy and practical principles for managing the relationship between heat and health.  As a result, numerous action plans and toolkits have been developed, particularly for the European region, to establish policy and practical principles for managing the relationship between heat and health. However, according to a review, the most frequently implemented elements in these plans are accurate and timely temperature warning systems. In contrast, the least implemented elements are real-time monitoring, preparedness for health and social care services, and long-term urban planning. It is reported that awareness of special care for vulnerable groups, a key element, is increasing. However, existing HHAPs (Heat and Heat Plan) do not include planning specific to all vulnerable groups (9). Extreme heat severely impacts human life, increasing morbidity and mortality through direct and indirect effects (5). More than 260,000 people have died in the deadliest extreme heat events since the beginning of the 21st century (10). 
Due to adverse conditions arising from climate change, evacuations and closures of healthcare facilities may result in interruptions in the continuous care of home care patients, which could lead to poorer health outcomes. These challenges complicate home care management, making it difficult for patients to maintain a consistent treatment plan. Disruptions in care may include power outages and damage to electronic medical record systems due to flooding, erosion, and other infrastructure damage, further compromising patient care (9).  Due to the presence of pre-existing medical conditions and various syndromes in home care patients, they are at greater risk of disease exacerbation when exposed to climate-related stressors compared to other individuals (10). In geriatric home care patients, those with low socioeconomic status, those living in older homes, and those living in cities with low air conditioning usage have an increased risk of hospitalization due to kidney, respiratory, and heat-related causes (11). Home care patients with aging may be more prone to dehydration, which exposes them to complications such as kidney damage, seizures, and hypovolemic shock during heat waves. Geriatric home care patients may also have chronic respiratory, cardiovascular, or kidney disease, which further increases their morbidity and mortality due to extreme temperatures and natural disasters (12). [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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The Role of Nursing — Why Nurses? 
■	According to the ICN document, nurses (and healthcare workers in general) are in a critical position during this crisis. 
■	Nurses—the foremost healthcare providers in the community—are the first to see changing disease patterns and climate-related health issues; their observations and experiences provide valuable insight. 
■	Nurses are encouraged to take an active role in climate change adaptation and mitigation efforts. 
■	Develop sustainable healthcare models that reduce energy and resource use; 
■	Create climate-sensitive care programs 
■	Strengthen the healthcare system against disasters, epidemics, and extreme weather events; ensure preparedness, 
■	Community-based awareness and advocacy 
■	Play an active role in health, environment, and climate policies. 
 Furthermore, the aging population and the rise in chronic diseases (NCDs), combined with climate change, will further increase the demand for nurses. Therefore, the importance of the number of nurses and qualified nursing education is emphasized. (13)
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ABSTRACT
Aim: Clinical needs for materials for fixing bone fractures, correcting spinal deformities, and replacing arthritic joints remain unmet. Hydroxyapatite (Hap)-based bone scaffolds are placed where bone is damaged or missing, providing both a physical and chemical pathway for initial new bone formation. As the body naturally heals, the scaffold gradually breaks down, degrades, and is absorbed by the physiological environment, replacing it with new bone growth. In this study, a novel class of Hap-based hydrogel composite by incorporating Hap in starch-graft-poly(acrylamide-co-itaconic acid) was prepared and characterized for the potential use in bone tissue engineering. [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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Methods: Characterization of the prepared semi-IPN (s-IPN) hydrogels were performed by Fourier Transform Infrared Spectroscopy (FTIR) and Scanning Electron Microscopy (SEM) analyses. The swelling of the new s-IPN hydrogels was carried out.
Results: FTIR and SEM analysis confirmed the successful synthesis of the s-IPNs. The swelling kinetics of the novel s-IPN hydrogels were best described by the Peppas model. The Peppas model interprets an n coefficient higher than 0.5 as indicative of a non-Fickian diffusion mechanism.
Conclusions: The preparation of the hydrogels was validated by both FTIR spectroscopy and SEM imaging. The swelling, pH-sensitivity, and swelling kinetics of the new s-IPN hydrogels were improved with the inclusion of starch and itaconic acid in the gel structure. Thus, the experimental results suggest that the prepared hydrogels can be suitable for potential use in bone tissue engineering applications.

Keywords: Hydroxyapatite, starch, acrylamide, itaconic acid, bone tissue engineering.




Introduction and Purpose
Today, many people suffer from bone defects resulting from various causes, including bone-related diseases, bone cancer, and trauma. To address these issues, significant advances in bone tissue engineering have led to the development of bioabsorbable scaffolds to improve bone formation and vascularization [1]. Hydroxyapatite (Hap) mineral is widely used in medical research because it has similar components to the human skeleton. Hap has exceptional biocompatibility, excellent bioactivity, osteoconductive and chemical stability [2]. Hap has been used clinically as bioactive coatings on dental and orthopedic implants, enabling osteoblast cells to adhere and proliferate on the prosthetic surface and resulting in biological anchorage between bone tissues and the implant [3]. However, one of the primary limitations when used under large load bearing is poor mechanical properties such as low fracture strength and tensile strength [4,5]. Studies on physical and functional strengthening of hydrogels by incorporating filler particles into the hydrogel network as physical crosslinkers have been among the research topics in recent years. To solve this problem, Hap-based composites are formed by blending some polymers or ceramics to strengthen the mechanical, electrical and optical properties of the hydrogel composites. This study aims to prepare and characterize a novel class of Hap-based hydrogel composite by incorporating Hap in starch-graft-poly(acrylamide-co-itaconic acid) for the potential use in bone tissue engineering.
Methods[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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[bookmark: _Hlk150261417]	Materials
	All chemicals used in this study were used directly without any treatment. Acrylamide (AAm), itaconic acid (IA), starch (soluble), hydroxyapatite, N,N-methylenebisacrylamide (crosslinker), ammonium persulfate (initiator), N,N,N,N-and tetraethylmethylenediamine (TEMED, accelerator) were purchased from Sigma-Aldrich.
	Synthesis of Hap incorporated starch grafted P(AA-co-IA) composite hydrogels
	The composite hydrogels were prepared from starch, acrylamide (AAm) and itaconic acid (IA) using methylene bis acrylamide (MBA) as a crosslinker and potassium persulphate (KPS) as an initiator by free radical solution polymerization. First, 0.5 g of AAm was dissolved in 10 mL of pure distilled water at room temperature and 0.02 g of IA and starch and 0.1 g of Hap were added to the acrylamide solution with stirred at room temperature for one hour. Then, 0.01 g of MBA as a crosslinker and 0.01 g of KPS as an initiator and 20 µL TEMED accelerator were added into the mixture.  Finally, the mixture was transferred into a glass tube kept for 24 hours at room temperature.
	Characterization
	SEM (FEI-QUANTA FEG 250, Spain) and FTIR (Bruker VERTEX 70 ATR, Belgium) instruments were used for characterization. 
	Swelling Studies
	The mass percentage swelling value (%S) and the equilibrium mass swelling value (%Seq) of hydrogels are calculated by equations (1) and (2) [6,7].

					
	(1)	    
	(2)	                                                                                   
where m0 is the mass of the dry gel, mt is the mass of the swollen gel at time t, and m∞ is the mass of the swollen hydrogel at equilibrium.
	
Findings 
	FTIR and SEM Analysis
	In Figure 1a, characteristic absorption peaks of polyacrylamide gel are observed at 3335 cm-1 (N-H stretching), 3188 cm-1 (N-H bending), 2926 cm-1 (CH2 stretching) and 1650 cm-1 (C-O stretching) [8].  In Figure 1b, the CO32- peak at 1549 cm-1 and phosphate bending vibrations at 1040 cm-1 of Hap and the C=O stretching band of itaconic acid at 1720 cm-1 are observed [8,9]. In Figure 1b, characteristic peaks of polyacrylamide are present at 3335 cm-1 (N-H stretching), 3188 cm-1 (N-H bending), 2927 cm-1 (CH2 stretching) and 1650 cm-1 (C-O stretching) [8]. In Figure 1c, the adsorption band at 1648 cm-1 represents an intermolecular H bond involving the carboxyl group of starch, and the band at 1155 cm-1 represents C-O stretching belonging to starch [5]. In Figure 1c, phosphate bending vibrations of Hap at 1040 cm-1 and characteristic peaks for polyacrylamide are present at 3333 cm-1 (N-H stretching), 3185 cm-1 (N-H bending), 2936 cm-1 (CH2 stretching), and 1648 cm-1 (C-O stretching). Figure 2 shows SEM micrographs of polyacrylamide, poly(acrylamide-co-IA)/Hap and Hap incorporated starch grafted P(AA-co-IA) composite hydrogels. As can be seen in Figure 2a, PAAm shows smooth topography. It is observed that with the addition of Hap to the gel structure, the surface becomes rougher and cracks occur (Fig 2 (b) and Fig 2 (c)).
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Figure 1. Fourier transform infrared spectrums of (a) PAAm, (b) Hap incorporated P(AAm-co-IA) (c) Hap incorporated starch grafted P(AA-co-IA) composite gels.
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Figure 2. The SEM images of the hydrogels: a) P(AAm-co-IA), b) Starch grafted P(AAm-co-IA) and c) Hap incorporated starch grafted P(AA-co-IA) composite gel.

	Swelling Studies
	The swelling properties of the prepared s-IPN hydrogels in water are shown in Figure 3. As can be seen in Figure 3, the mass of the synthesized gels in distilled water increased with time. The equilibrium swelling % of pure PAAm hydrogel was found to be 689, while the equilibrium swelling % of P(AAm-co-IA) was found to 965 and the starch grafted hydrogels was found to be 1431 due to the incorporation of starch and IA into PAAm chains. IA contain many ionic units (–COOH) and starch has hydroxyl groups. The amount of IA and starch included in the PAAm gel leads to a noticeable increase in swelling since their addition to the reaction medium increases the hydrophilicity of the prepared hydrogel because of their high hydrophilic character [8]. So, the starch grafted PAAm/PIA gel structure has many hydrophilic functional groups including -OH, and -COOH groups [8]. Finally, Hap incorporating starch-graft-poly(acrylamide-co-itaconic acid) leads do increase in the equilibrium swelling of the prepared composite s-IPN gel (1710%). Hap has calcium, OH and phosphate groups and these groups have also the ionic interactions and hydrogen bonds with water molecules. This causes the higher water uptake capacity of the composite gels.
	
Conclusions
	In today's world where graft needs cannot be met and bone banking is insufficient, we aim to produce new hydrogels with hybrid matrix systems suitable for bone cartilage that will meet these needs. In future studies, It is aimed to transform the product produced in accordance with the needs and requirements into a commercial product, to contribute to the country's economy and to meet the bone graft demand. The preparation of the hydrogels was validated by both FTIR spectroscopy and SEM imaging. The swelling of the new s-IPN hydrogels were improved with the inclusion of starch and itaconic acid in the gel structure. Thus, the experimental results suggest that the prepared hydrogels can be suitable for potential use in bone tissue engineering applications.
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ABSTRACT
Aim: The development of effective nanoscale drug delivery systems remains a critical challenge in pharmaceutical sciences. Lipid-polymer hybrid nanoparticles (LPHNPs) combine the advantages of both lipid and polymeric carriers, offering enhanced drug encapsulation, controlled release, and targeted delivery capabilities. In this study, molecular dynamics simulations were employed to investigate the self-assembly behavior and structural properties of DOTAP-based lipid and PEG-PLA polymer hybrid nanocarrier systems for potential applications in targeted drug delivery.
Methods: Coarse-grained molecular dynamics simulations were performed to analyze the self-assembly mechanisms of hybrid systems. DOTAP lipids and PEG-PLA block copolymers with various molecular architectures were parameterized and simulated. Structural characterization, vesicle formation analysis, encapsulation efficiency, and Gibbs free energy profile analyses were performed. [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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Results: DOTAP and PEG-PLA molecules successfully formed stable bilayer vesicles through self-assembly. The hybrid systems demonstrated the formation of stable nanocarrier structures with distinct morphological features. The energy barriers during vesicle formation were identified, and the contributions of molecules affecting vesicle formation were investigated. The encapsulation efficiency of the hybrid structure was tested with three different drug molecules.
Conclusions: The molecular dynamics simulations successfully validated the formation and stability of DOTAP-polymer hybrid nanocarrier systems. The computational approach provides valuable insights into the structural organization and self-assembly mechanisms. Thus, the simulation results suggest that these hybrid systems can be suitable candidates for targeted drug delivery applications with controllable structural properties.
Keywords: Lipid-polymer hybrid nanoparticles, DOTAP, PEG-PLA, molecular dynamics simulation, drug delivery, self-assembly.
Introduction and Purpose
Nanoscale drug delivery systems play a crucial role in developing personalized medicine strategies and effective healthcare solutions[1]. The fundamental objective of smart drug carriers is to develop systems with enhanced targeting, high biodistribution, and increased permeability and retention (EPR) effects compared to free drug administration[2]. Among various nanocarriers, lipid-polymer hybrid nanoparticles (LPHNs) have emerged as promising next-generation candidates that combine the advantages of both liposomal and polymeric systems while minimizing their respective limitations[3].
Unlike conventional liposomes that suffer from premature drug leakage due to water permeability, sensitivity to osmotic pressure, and low stability caused by phospholipid oxidation and hydrolysis[4], LPHNs offer superior characteristics including high structural stability, enhanced drug encapsulation efficiency, excellent release properties, prolonged circulation time, and improved targeted delivery capabilities[5]. These hybrid structures, consisting of biocompatible block copolymers and lipid layers, are particularly attractive for delivering both small-molecule drugs and mRNA therapeutics[6]. Recent computational studies have demonstrated that amphiphilic nanoparticles can generate curvature in lipid membranes and shape liposome interfaces[7].
However, clinical translation of LPHN-based carriers requires optimization of critical parameters including the ideal lipid-to-polymer ratio, selection of appropriate polymer types, characterization of membrane interactions, maximization of drug loading capacity, and fine-tuning of release profiles in response to various environmental stimuli[8]. The molecular-level understanding of these interrelated factors remains incomplete.
The purpose of this study is to employ multi-scale molecular dynamics simulations to investigate the self-assembly mechanisms, structural properties, and membrane interactions of DOTAP-based lipid and PEG-PLA block copolymer hybrid nanocarrier systems. By utilizing computational approaches, this research aims to establish molecular design principles for developing novel LPHN carriers and to analyze their thermodynamic stability, thereby accelerating the design process of effective nanocarriers and contributing to the development of innovative treatment approaches in healthcare. [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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All-atom Molecular Dynamic Simulations
Molecular dynamics (MD) simulation approaches use a computer infrastructure to study the physical motions of atoms, molecules, and other particles and to calculate their properties[9]. This approach measures particle interactions over time and provides comprehensive information about the dynamic behavior of the system. Atomic orbits are calculated mathematically using Newton's equations of motion. Calculating particle potential energy often involves using interatomic potential energies or molecular mechanical force fields.
Coarse-grained Models
Coarse-grained models are popular techniques for simulating biomolecular processes, polymeric materials, and other systems at length and time scales larger than those achievable with atomistic molecular dynamics. The speed of computer simulations is determined by the computational power of the computer. Consequently, as the size of the system increases, simulations become more time-consuming. The coarse-grained simulation approach allows us to simulate a specific set of atoms or molecules in a coarse-grained manner, resulting in fewer atoms, bonds, angles, etc. The coarse-grained model reduces the computational load on the computer by decreasing the number of interactions that need to be calculated in the system. This allows for more time steps to be achieved in a shorter period of time.
Dissipative Particle Dynamics
Dissipative Particle Dynamics (DPD) is one of the most widely used coarse-grained simulation techniques, originally introduced by Hoogerbrugge and Koelman and later further developed by Español and Warren[10-12]. In DPD, groups of atoms are represented by coarse-grained beads, where the degree of coarse-graining depends on the system and modeling strategy. A commonly accepted mapping corresponds to approximately three heavy atoms per bead. Classical DPD aims to keep bead volumes as similar as possible to ensure consistent hydrodynamic behavior. Increasing the number of atoms per bead reduces computational cost but may compromise physical realism.
In the classical DPD framework, all beads have equal mass and interact via soft conservative potentials. Importantly, DPD lacks explicit attractive interactions and consists solely of repulsive forces. The total force acting on bead i due to bead j is given by the sum of three pairwise forces:
	[image: AIMATH_FORMULA::v1::f_i = \sum_{i \neq j} \left( F_{ij}^C + F_{ij}^D + F_{ij}^R + F_{ij}^H \right)]
	(1)


where ​  [image: AIMATH_FORMULA::v1::F_{ij}^{C}]is the conservative force, [image: AIMATH_FORMULA::v1::F_{ij}^{D}]​ is the dissipative force, [image: AIMATH_FORMULA::v1::F_{ij}^{R}]and ​ is the random force. For bonded beads, an additional harmonic spring force ​ [image: AIMATH_FORMULA::v1::F_{ij}^{S}]is applied. [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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Results
The self-assembly stages of vesicle formation in a hybrid system composed of DOTAP and PEG–PLA molecules, which are not covalently bonded but interact purely through physical interactions, are shown in Figure 1. As illustrated in Figure 1a, the lipids and polymers form a bilayer disk structure within 2093 ns. Subsequently, the structure bends and transforms into a vesicle, reaching its most stable configuration (Figure 1c). The density profile indicates that the polymer is distributed fairly homogeneously around the vesicle (Figure 1d).
	a) 
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	Figure 1. Snapshots of the self-assembly process obtained from DPD simulations of the pure LPN system. For visual clarity, water molecules are not shown in the first four snapshots, while they are included in the final snapshot. Yellow beads represent the polymer.


Encapsulation efficiency was evaluated for three drugs with different hydrophilic–hydrophobic characteristics in the hybrid LPN structure. Ibuprofen, which exhibits the highest hydrophobicity among the tested drugs, showed the highest encapsulation efficiency. Aspirin, also possessing hydrophobic character, was primarily encapsulated within the hydrophobic core of the lipid molecules. In contrast, the hydrophilic drug gemcitabine exhibited a lower encapsulation efficiency compared to the other two drugs and was mainly located in the aqueous interior of the vesicle and around the hydrophilic lipid headgroups. [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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Table 1. Encapsulation efficiency (EE%) results for drug-loaded LPN systems.
	System
	Aspirin
	Ibuprofen
	Gemcitabine

	EE%
	97.9
	99.5
	34.4


In Figure 2 (lower graph), the Gibbs free energy (ΔG) decreases rapidly during the Minor Bendings (129–135) and Full Bending (136–154) stages, where the bicelle structure begins to bend. This indicates that the bending process in polymers is spontaneous and energetically favorable, with the system becoming more stable as bending progresses. According to the graph, the Full Bicelle Form stage (123–128) exhibits an increase in ΔG relative to the pre-bending state, while the subsequent Full Bending stage represents the energy decrease following this maximum. Overall, both minor and full bending in polymer bicelles lead to a reduction in free energy, demonstrating a strong tendency toward vesicle formation and suggesting that polymers are structurally more prone to bending than lipids.
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	Figure 2. Gibbs free energy profiles of the lipid (top) and polymer (bottom) in the LPN system. The values represent the free energy change per bead. For visual clarity, the plots are shown over a selected time window. Note: 1 frame = 8 ns.


For lipids, the bending process (upper graph) requires overcoming an initial energy barrier. An increase in energy is observed during the Full Bicelle and Minor Bendings stages, indicating that the onset of bending in lipid bicelles is energetically more demanding and structurally more resistant compared to polymers. Once this barrier is crossed, vesicle formation proceeds with a decrease in energy. Although vesicle formation is thermodynamically spontaneous in both systems, their transformation pathways differ significantly. While polymer bending follows a continuous energy decrease toward a more stable state, lipid bending requires an initial activation step. This suggests that polymers are more prone to bending and require a lower activation energy for vesicle formation than lipids, making the bicelle-to-vesicle transition easier and more spontaneous. Similar energy barriers for lipid systems have been reported by Shinoda et al. during vesicle-to-bicelle transitions. Overall, the vesicle state is more stable than the bicelle state in both systems, but the pathways to reach this state are fundamentally different.
Conclusions
In this study, a multiscale approach was adopted to investigate the self-assembly processes and drug loading–release performance of lipid–polymer hybrid nanoparticles and polymeric carriers. Using DPD simulations, the self-assembly behavior, resulting morphologies, and the nature of the associated energy barriers were jointly analyzed. Overall, the results demonstrate that novel LPN designs without lipid–polymer conjugation can achieve encapsulation and stability balances comparable to, or under certain conditions superior to, those of conventional conjugated systems through appropriate choices of composition and polymer chain architecture. This finding is significant in terms of manufacturing simplicity and material flexibility, and it defines a practical design space for solvent–polymer–lipid selection at the industrial scale.
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ABSTRACT
Aim: The aim of this study is to evaluate the effects of climate change—one of the greatest challenges of the 21st century—on health through the perspective of occupational health and safety (OHS) and to identify the risks posed to the modern workforce.
Methods: The study examines the shifts in natural phenomena, the increase in extreme weather events, rising temperatures, and air pollution-related conditions. It analyzes how these environmental changes impact emerging sectors, evolving work patterns, and various employee groups based on international reports and current environmental data.
Results: According to international reports, climate change and global warming are deteriorating more rapidly than anticipated. The findings indicate that transitioning to renewable energy sources to reduce greenhouse gas emissions is a primary priority. There is a clear need for "preparedness" in both occupational and public health sectors, with a specific focus on vulnerable groups who are most susceptible to the effects of climate change.
Conclusions: To prevent significant future consequences, health policies must prioritize vulnerable populations and ensure a high state of readiness. It is critical to re-evaluate and update existing occupational health and safety regulations in light of the climate-related challenges discussed. Proactive updates to OHS frameworks are essential for mitigating large-scale health and safety risks.
Keywords: Climate Change, Occupational Health and Safety (OHS), Global Warming, Employee Health, Public Health, Renewable Energy
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ABSTRACT
Aim: This study demonstrates that the One Health approach is predominantly implemented through a human- and animal-health-centered lens, while ecosystem health is largely relegated to a complementary role within the triadic framework.
Methods: One Health represents an integrative paradigm that consolidates approaches, procedures, and methodologies related to human health, animal health, environmental health, and food safety across local, national, and international scales, grounded in first-hand successful and exemplary implementation experiences; therefore, the sustainability of this holistic structure must be systematically ensured.
Results: Ecosystems, through environmental stressors such as habitat degradation, chemical exposure, and biodiversity loss, exert direct influence on zoonotic spillover events, immune responses, and epidemiological dynamics. In this context, One Health policies developed without incorporating ecosystem health are shown to exhibit structural deficiencies in early-warning capacity, risk modeling, and preventive effectiveness.
Conclusions: This study argues for a fundamental re-conceptualization of the One Health approach through an ecosystem-centered lens and proposes a conceptual and strategic framework aimed at institutionalizing environmental monitoring as an integral input to health policymaking.
Keywords:  Environmental monitoring, Ecosystem integrity, Public health policy
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ABSTRACT
Antimicrobial resistance (AMR), particularly involving gram-negative bacteria, has emerged as a serious global health concern. Once hailed as one of the greatest medical advancements of the 20th century, antibiotics are increasingly losing their effectiveness due to widespread misuse and overuse. This resistance poses not only a direct threat to human health but also significantly impacts agriculture, livestock, food security, and environmental health. The burden of AMR is alarming, with a 2019 global study estimating 4.95 million deaths associated with bacterial AMR, of which 1.27 million were directly caused by resistant infections. Countries like Turkey, Greece, and South Korea report some of the highest resistance rates among OECD nations. As a result, the need for a more integrated and collaborative approach has led to the development of the “One Health” concept, which emphasizes the interconnectedness of human, animal, and environmental health in tackling AMR.
In Turkey, the establishment of the National Antimicrobial Resistance Surveillance System in 2010–2011 was a significant step toward monitoring and understanding the spread of resistance. Nevertheless, resistance rates remain high across the country, with notable regional variations and a lack of locally adapted treatment guidelines. Surveillance data show particularly high resistance rates in bacteria such as Klebsiella pneumoniae and Acinetobacter species. For example, resistance to third-generation cephalosporins and carbapenems is especially [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]concerning in Klebsiella, while Acinetobacter spp. exhibits carbapenem resistance rates exceeding 50% in many regions. These patterns suggest that hospital-acquired, clonal spread of resistant strains is widespread, limiting available therapeutic options and increasing the burden on healthcare systems.
Multidrug-resistant (MDR), extensively drug-resistant (XDR), and pan-drug-resistant (PDR) bacteria represent increasingly complex clinical challenges. MDR organisms show resistance to three or more antibiotic classes, while XDR bacteria are susceptible to only one or two, and PDR strains are resistant to all. Surveillance systems such as CAESAR and EARS-Net have expanded, but laboratory capacities remain unequal across countries, especially regarding rapid genomic diagnostics and detection of hypervirulent strains. Furthermore, although many countries have established national AMR action plans, only a minority implement them with adequate financial support. To address these gaps, international frameworks like the WHO 2023–2030 AMR Roadmap and the Accountability Index have been proposed to guide countries in effectively combating resistance and increasing transparency in policy implementation.
From a clinical perspective, appropriate and timely initiation of empiric therapy is critical in managing resistant infections. The selection of antibiotics should be informed by potential pathogens, the infection’s severity and site, the patient’s immune status and kidney function, as well as prior antibiotic exposure and local resistance patterns. Rapid diagnostic tools, including molecular methods and Gram staining, facilitate earlier identification of the causative organism and thus allow for timely treatment decisions. Clinical and laboratory markers such as white blood cell count, CRP, and procalcitonin are important for monitoring therapeutic response. A decline in procalcitonin levels is typically seen within 72 to 96 hours, unless renal dysfunction is present, which may slow this response.
When patients do not show clinical improvement within 48 to 72 hours of initiating therapy, it is essential to reassess both risk factors and the antimicrobial regimen. Depending on clinical response and laboratory data, de-escalation or escalation may be necessary. Generally, a treatment duration of 7 to 10 days is sufficient, and courses longer than 10 days are classified as prolonged therapy. Continuous daily evaluation after day seven helps avoid unnecessary antibiotic use.
Treatment of ESBL-producing Escherichia coli and Klebsiella pneumoniae presents common clinical scenarios. These pathogens produce enzymes that break down beta-lactam antibiotics, rendering them resistant. In cases of uncomplicated cystitis, nitrofurantoin and TMP-SMX are first-line treatments, provided susceptibility is confirmed. Alternatives include fluoroquinolones and oral fosfomycin. For pyelonephritis and more complicated infections, carbapenems like ertapenem are often necessary. However, fluoroquinolones may still be considered if sensitivity is documented.
Infections caused by AmpC-producing Enterobacterales, such as Enterobacter cloacae complex and Citrobacter freundii, require careful selection of antibiotics. Due to the risk of inducible resistance, third-generation cephalosporins and piperacillin-tazobactam are not recommended. Instead, cefepime is preferred, along with fluoroquinolones or TMP-SMX when appropriate. Treatment of carbapenem-resistant Enterobacterales (CRE) depends on the specific resistance mechanism. Agents such as ceftazidime-avibactam, meropenem-vaborbactam, and imipenem-relebactam are effective against certain strains, while metallo-beta-lactamase (MBL)-producing organisms require combination therapies including aztreonam, though this agent is not always available. For urinary infections caused by CRE, nitrofurantoin, fosfomycin, or aminoglycosides may be useful.
In the case of carbapenem-resistant Acinetobacter baumannii (CRAB), treatment is particularly challenging due to its high level of resistance and frequent colonization. Monotherapy is generally inadequate, and combination regimens are recommended. High-dose sulbactam forms the backbone of therapy and is typically combined with agents such as polymyxin B, tigecycline, or minocycline. Sefiderocol, although effective, is not yet available in many countries. Nebulized antibiotics are not recommended due to uneven drug distribution and associated respiratory side effects. Promising new agents, such as sulbactam-durlobactam, are under investigation.
Carbapenem-resistant Pseudomonas aeruginosa also poses a significant clinical challenge, especially when classified as difficult-to-treat resistance (DTR). These strains are often resistant to all standard first-line beta-lactams. However, resistance due to carbapenemase production is relatively rare in Pseudomonas. Newer beta-lactam agents such as ceftolozane-tazobactam, ceftazidime-avibactam, and imipenem-relebactam have shown effectiveness and can be used as monotherapy if susceptibility is confirmed. In urinary tract infections, agents like amikacin or tobramycin may be employed, though caution is needed. When all beta-lactams are ineffective, combination therapy including aminoglycosides may be considered. [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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Stenotrophomonas maltophilia infections are usually managed with combination therapy. TMP-SMX remains the first-line treatment, often paired with agents like minocycline or tigecycline. Levofloxacin may be used but should not be used as monotherapy. In cases where resistance or intolerance exists, alternative regimens such as ceftazidime-avibactam combined with aztreonam may be considered, particularly in critical patients.
In conclusion, antimicrobial resistance among gram-negative bacteria represents an urgent threat to global health and patient safety. Rising resistance rates and limited treatment options underscore the need for coordinated international action. Surveillance, diagnostics, infection control, and rational antibiotic use must be reinforced across all sectors of society. The One Health approach, alongside robust national policies and international cooperation, remains essential to combat this growing challenge effectively.
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Introduction
Candida species are recognized as eukaryotic opportunistic fungi and constitute a significant burden on human health. Although these fungi are normally components of the skin and mucosal flora, they can cause invasive infections, particularly in conditions associated with immunosuppression. Clinically, Candida albicans is the most well-known species; however, non-albicans Candida species (e.g., C. glabrata, C. parapsilosis, C. tropicalis, and C. krusei) are increasingly isolated in invasive infections and exhibit distinct antifungal resistance profiles.1
The most severe clinical manifestation of invasive Candida infections is candidemia. Candidemia develops as a result of the entry of Candida species into the bloodstream and is observed more frequently in hospitalized patients, particularly those in intensive care units, as well as in individuals with compromised immune systems. Candida infections are associated with several risk factors, including the use of broad-spectrum antibiotics, corticosteroid therapy, central venous catheterization, total parenteral nutrition, surgical procedures, and underlying malignancies.1,2 These infections may result in high mortality rates when treatment is delayed or when infections are caused by resistant species, and their management poses significant clinical challenges. [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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One of the most important Candida species that has emerged and spread rapidly worldwide in recent years is Candida auris. C. auris was first identified in Japan in 2009 and derives its name from the Latin word “auris” (ear), as it was initially isolated from an ear specimen. The global spread of C. auris has increased markedly in recent years. Mortality rates associated with this pathogen are high, with some studies reporting mortality rates ranging from 30% to 60% in C. auris fungemia. Epidemiological studies indicate that, beyond causing invasive infections, C. auris represents a significant threat to global healthcare systems. Individuals who are immunocompromised, hospitalized in intensive care units, equipped with invasive medical devices, or receiving prolonged antibiotic or antifungal therapy are particularly susceptible to these infections. In Türkiye, the reporting of the first C. auris candidemia cases and the accumulation of related clinical data have been increasing. Studies documenting this situation demonstrate that C. auris infections spread rapidly in healthcare settings and may lead to larger outbreaks, especially in environments with inadequate infection control measures. Moreover, C. auris colonization may persist asymptomatically on the skin and mucosal surfaces for prolonged periods, thereby increasing the risk of transmission; colonized patients or healthcare workers can readily transmit the organism to others in the absence of appropriate isolation and hygiene measures.3 This situation clearly highlights the need for systematic surveillance and effective prevention strategies for these infections in our country.
The clinical significance of this fungal species is closely associated with its multidrug antifungal resistance. Candida auris can exhibit high levels of resistance to conventional antifungal drug classes. In particular, high resistance rates to azole antifungals, such as fluconazole which is widely used in clinical practice have been reported, with rates ranging from 87% to 100% in some studies. In addition, substantial resistance to other antifungal agents, including amphotericin B, has been documented. A proportion of recently reported isolates display multidrug resistance to all three major antifungal classes, thereby severely limiting available treatment options. Resistance mechanisms are not only related to molecular alterations but are also associated with phenotypic characteristics such as biofilm formation. Biofilm layers enable the fungus to adhere firmly to surfaces and reduce the efficacy of antifungal agents, significantly increasing the risk of transmission, particularly on catheter tips and medical device surfaces.3,4 Therefore, the emergence and spread of Candida auris further underscore the critical importance of clinical microbiology laboratories and infection control programs.
Standard diagnostic methods may also be insufficient during the identification phase. Candida auris can be misidentified as other Candida species by certain laboratory systems; therefore, advanced diagnostic techniques such as MALDI-TOF mass spectrometry and molecular assays (e.g., PCR) are critical for improving diagnostic accuracy. Antifungal treatment strategies vary according to the resistance profile of the species. Based on current evidence, echinocandins (e.g., anidulafungin and micafungin) are considered the most effective first-line antifungal agents for C. auris infections, as this class generally exhibits lower resistance rates compared with other antifungals. However, although rare, echinocandin resistance has been reported; thus, clinical response and antifungal susceptibility testing should be closely monitored throughout treatment. In cases of treatment failure or infections caused by resistant strains, liposomal amphotericin B and other alternative therapeutic strategies may be considered. Furthermore, several molecular studies highlight the importance of combination therapies and the development of novel antifungal agents.3,5[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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Conclusion
Candida auris represents a significant global health threat that is not confined to a specific geographic region. Infection control measures, accurate and rapid diagnostic methods, effective antifungal treatment protocols, and continuous epidemiological surveillance constitute the cornerstone of efforts to combat this threat. Enhancing awareness among healthcare professionals, expanding laboratory diagnostic capacity, and investigating novel therapeutic approaches are critical for the effective management of Candida infections, particularly those caused by C. auris.
Keywords: Candida auris, Antifungal resistance, İnfection control, Biofilm, Nosocomial fungal infections 
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Introduction
Extracorporeal Membrane Oxygenation (ECMO) is a form of life support that oxygenates blood and removes carbon dioxide by circulating the patient’s blood through an extracorporeal circuit consisting of an artificial lung (oxygenator) and a pump. ECMO temporarily replaces cardiac and/or pulmonary function, allowing these organs to rest and recover (1) . The ECMO circuit consists of a drainage cannula that with[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]draws blood from the venous system, a pump that circulates blood through the circuit, an oxygenator that enables gas exchange, and a return cannula that delivers oxygenated blood back to the venous or arterial system (2).
History of ECMO
The foundations of ECMO date back to the mid-20th century. Following early experimental studies beginning in 1944, Hill and colleagues performed the first successful ECMO application in an adult patient in 1972, while Bartlett and his team achieved the first successful neonatal ECMO for respiratory failure in 1975. After 2000, ECMO technology—particularly oxygenator design—underwent significant advances (3). The CESAR trial, published in 2009, demonstrated that ECMO significantly reduced mortality and morbidity compared with conventional ventilatory management in patients with severe respiratory failure, revitalizing interest in ECMO (4). In recent years, ECMO use increased substantially during the COVID-19 pandemic, particularly in ARDS cases, with experienced centers reporting marked improvements in survival outcomes (5,6).
Types of ECMO
Veno-Venous (VV) ECMO
VV-ECMO is used in patients with isolated respiratory failure and preserved cardiac function. Blood is withdrawn from the venous system, oxygenated, and returned to the venous circulation. It functions in series with the heart and lungs and does not provide direct cardiac support (7).
Prone positioning is safe during VV-ECMO. This modality is indicated for patients with acute, potentially reversible respiratory failure unresponsive to mechanical ventilation, including acute respiratory distress syndrome (ARDS), airway obstruction, pulmonary contusion, acute severe asthma exacerbation, massive hemoptysis, or pulmonary hemorrhage.
Veno-Arterial (VA) ECMO
VA-ECMO is preferred in patients requiring both cardiac and respiratory support. Blood is drained from the venous system, oxygenated, and returned to the arterial system, thereby bypassing both the heart and lungs. This configuration operates in parallel with the native cardiopulmonary circulation (7).
VA-ECMO is indicated in cases of cardiogenic shock characterized by low cardiac output (<2 L/min/m²) and hypotension (systolic blood pressure <90 mmHg), including acute coronary syndrome, refractory cardiac arrhythmias, acute decompensated heart failure, sepsis-related myocardial depression, myocarditis, pulmonary embolism, drug toxicity, cardiac trauma, and anaphylaxis.
Veno-Arterio-Venous (V-AV) ECMO
In this configuration, blood is returned to both the venous and arterial systems. V-AV ECMO may be used when a patient supported with VV-ECMO develops hemodynamic deterioration (7).
Parallel Circuits
In certain complex clinical scenarios, standard ECMO configurations may be insufficient. In cases of refractory hypoxemia or inadequate tissue perfusion, a second ECMO circuit may be added to the existing system (7).
Patient Selection[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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When making ECMO decisions in the emergency department, neurological status and the reversibility of the underlying disease are the most critical factors. When resources are limited, priority should be given to patients with no or minimal comorbidities.
Absolute Contraindications
· Unwitnessed cardiac arrest and prolonged cardiopulmonary resuscitation without adequate tissue perfusion
· Severe and irreversible non-cardiac organ failure (e.g., severe anoxic brain injury, emphysema, cirrhosis)
· Absence of a defined “exit strategy,” such as recovery, transplantation, or transition to a durable support device (e.g., advanced malignancy)
· For VA-ECMO: severe aortic regurgitation or aortic dissection
Relative Contraindications
· Advanced age, morbid obesity (BMI ≥50 kg/m²), severe immunodeficiency
· Prolonged duration of mechanical ventilation (generally ≥7–14 days)
· Resource limitations (triage may be required during crises such as pandemics)
Complications
Bleeding (intracranial, gastrointestinal, pulmonary) is the most common and life-threatening complication. Other frequent complications include thrombosis (circuit thrombosis, ischemic stroke, pulmonary embolism), neurological complications, acute kidney injury, cannulation-related complications, infection, and sepsis (1–3).
Weaning from ECMO
When organ function recovers, weaning from ECMO support should be planned. ECMO support typically lasts 3–4 days, although duration may vary depending on the patient’s condition.
Given its very high cost, discontinuation of ECMO and transition to palliative care should be ethically considered in patients who show no signs of recovery, develop progressive organ failure, and are not candidates for transplantation (3).
Outcomes of ECMO
Hospital discharge rates among patients receiving ECMO for ARDS are reported to be approximately 52%, while survival rates for COVID-19–related ARDS range between 48% and 60%. Survival rates for VA-ECMO in cases of cardiac arrest or cardiogenic shock are reported at 20%–30%. Factors associated with increased mortality include advanced age, prolonged mechanical ventilation, limited institutional experience, and comorbidities (1,3–6).
Conclusion
The use of ECMO increased substantially during the COVID-19 pandemic, particularly in ARDS cases, and has demonstrated significant survival benefits when applied in experienced centers. Ongoing technological advancements—especially the development of more durable and efficient oxygenators—continue to enhance the safety and effectiveness of ECMO therapy. Although ECMO improves survival in critically[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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Currently, ECMO is predominantly used in intensive care units or cardiovascular surgery settings. However, with more compact devices, simplified cannulation techniques, and a growing pool of trained personnel, ECMO is increasingly being integrated into emergency department decision-making pathways. In the future, earlier initiation of ECMO is expected to become more widespread.
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Introduction
REBOA has a wide range of applications; in this article, its effectiveness and historical development in trauma patients are discussed. Approximately 40% of trauma-related deaths are associated with hemorrhage. In addition to traumatic brain injury and massive bleeding, abdominal and pelvic trauma represent the most common causes of death within the first hour following injury. Therefore, a race against time begins immediately after trauma.
REBOA is an acronym derived from the term “Resuscitative Endovascular Balloon Occlusion of the Aorta.” Essentially, it involves the creation of a temporary occlusion by advancing a balloon-tipped catheter from the common femoral artery into the aorta and inflating the balloon. What is the purpose of this aortic occlusion? In hemorrhagic patients, the most important function of REBOA is to increase afterload. By doing so, it improves cerebral and myocardial perfusion. In addition, reduction of blood flow distal to the balloon decreases perfusion at the bleeding source, thereby contributing to hemorrhage control.
History[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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Professor Nicolay Pirogov can be considered the first to articulate the concept underlying REBOA with his statement: “If we could stop the flow in a major artery without exploration, external compression, or ligation, a new era of surgery would begin…”. Approximately one hundred years later, the first reported use of a primitive intra-aortic balloon catheter to control hemorrhage was described by Dr. Carl Hughes during the Korean War. In subsequent decades, reported uses of intra-aortic balloon occlusion (IABO) for hemorrhage control were largely limited to the treatment of ruptured abdominal aortic aneurysms (AAA).
In the 1980s, the use of IABO for traumatic hemorrhage re-emerged in a case series involving 21 injured patients treated at the Brooklyn Trauma Center. Notably, all seven surviving patients had measurable blood pressure prior to IABO placement, whereas none of the patients without measurable blood pressure survived.
Although significant advances have been achieved in the endovascular field in modern medicine, the injury profile of combat operations has also changed. During the U.S.–Iraq War, approximately 20% of U.S. casualties sustained hemorrhage-causing injuries, a rate significantly higher than that reported in previous conflicts. The referenced literature particularly emphasizes the shortage of vascular surgeons and the limited vascular surgery experience of newly graduated general surgeons.
The development of REBOA was initiated on multiple fronts as part of a military–civilian collaboration. REBOA was first described in 2011 by military vascular surgeons Stannard and colleagues as a temporary intervention for hemorrhagic shock. Educational programs were subsequently developed, including Endovascular Skills for Trauma and Resuscitative Surgery (ESTARS), which served as a precursor to the American College of Surgeons’ Basic Endovascular Skills for Trauma (BEST) course.
Conclusion
In 2024, we initiated efforts to develop the first domestic REBOA training simulator in our country. Subsequently, training programs were conducted in different cities and countries using this locally developed simulator. Our first course was held on February 1, 2025, at Tekirdağ Namık Kemal University. Approximately two months after this course, cases managed by resident physicians who had received the training began to be reported. One such case has currently been accepted for publication in an international journal. Feedback obtained after each course is used to further improve the domestic simulator. Moreover, these studies and training programs have created significant awareness in our country regarding the management of trauma patients and have contributed to the development of new projects in this field.
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Abstract
Zoonotic diseases, defined as infections transmitted from animals to humans, represent a significant and growing threat to global public health. A substantial proportion of emerging infectious diseases are of zoonotic origin, with bacterial pathogens playing a particularly prominent role. This burden is further intensified by the escalating crisis of antimicrobial resistance (AMR), which transcends the boundaries of human and veterinary medicine and increasingly undermines the effectiveness of modern therapeutics.
This review examines major ba[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]cterial zoonoses, including brucellosis, salmonellosis, campylobacteriosis, leptospirosis, and zoonotic tuberculosis, with a focus on their epidemiology, transmission pathways, and public health impact. In addition, it explores the complex interplay between zoonotic infections and AMR, emphasizing the dissemination of resistant bacteria and resistance genes through food chains and environmental pathways.
Within this framework, the One Health approach is highlighted as an essential and integrative strategy for addressing these interrelated challenges. The review adopts a One Health perspective to analyze zoonotic bacterial diseases and AMR as interconnected threats to human, animal, and environmental health, and discusses key drivers influencing their prevention, control, and containment at both local and global levels.
Finally, the review outlines prevention, control, and policy measures, including integrated surveillance, antimicrobial stewardship, biosecurity, vaccination strategies, and sustained investment in research and development, to mitigate the global impact of zoonotic bacterial diseases and AMR.
Keywords: Zoonotic diseases; Antimicrobial resistance (AMR); Bacteria; One Health approach
1. [bookmark: _Toc218610405][bookmark: _Toc218680650][bookmark: _Toc221286199][bookmark: _Toc221288036][bookmark: _Toc221710312]Introduction
The interface between human, animal, and environmental health represents a critical nexus for the emergence and spread of infectious diseases. Zoonoses (diseases naturally transmissible from vertebrate animals to humans) account for more than 60% of all human pathogens and approximately 70–75% of emerging infectious diseases (1). Bacterial zoonoses, in particular, impose a substantial burden on public health systems and economies worldwide, causing a wide spectrum of illnesses ranging from self-limiting gastroenteritis to severe, life- threatening systemic infections.
The public health significance of these diseases is further amplified by the global crisis of antimicrobial resistance (AMR), which has been identified by the World Health Organization (WHO) as one of the top ten global public health threats facing humanity (2). The overuse and misuse of antimicrobial agents in both human and veterinary medicine have accelerated the emergence and dissemination of resistant pathogens, rendering standard treatments increasingly ineffective and leading to higher morbidity, mortality, and healthcare costs.
The intricate relationship between zoonotic diseases and AMR necessitates a paradigm shift away from siloed, discipline-specific approaches toward a more holistic and collaborative framework. The One Health concept provides this essential framework by promoting an integrated and unifying approach that aims to balance and optimize the health of people, animals, and ecosystems (3). This review aims to explore the epidemiology and public health impact of major zoonotic bacterial diseases and to examine the challenge of AMR within this context, arguing that the implementation of the One Health approach is indispensable for developing coordinated, evidence-based, and sustainable solutions to these pressing global health issues.
2. [bookmark: _Toc218610406][bookmark: _Toc218680651][bookmark: _Toc221286200][bookmark: _Toc221288037][bookmark: _Toc221710313]Data Sources and Methodology
This paper is based on a narrative review of recent international reports and peer-reviewed literature addressing zoonotic bacterial diseases and AMR. Key data sources included surveillance reports, technical documents, and action plans published by the WHO, the Food and Agriculture Organization of the United Nations (FAO), and the European Food Safety Authority/European Centre for Disease Prevention and Control (EFSA/ECDC). Relevant publications were identified through structured searches of PubMed and institutional databases, with a focus on studies and reports published between 2013 and 2025. [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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3. [bookmark: _Toc218610407][bookmark: _Toc218680652][bookmark: _Toc221286201][bookmark: _Toc221288038][bookmark: _Toc221710314]The One Health Approach: An integrated strategy
The One Health concept, as defined by the WHO, refers to an integrated and unifying approach that aims to sustainably balance and optimize the health of people, animals, and ecosystems (3,4). This framework acknowledges the intrinsic interdependence among human health, animal health (including domestic animals and wildlife), and the environment, emphasizing that health threats frequently emerge at their interface. Accordingly, the One Health approach promotes coordinated action across multiple sectors, disciplines, and levels of governance to address complex health challenges that cannot be effectively managed through single-sector approaches (5–7).
Within this framework, One Health plays a critical role in ensuring food safety and security, preventing and controlling zoonotic diseases at the human–animal–environment interface, and addressing AMR through integrated surveillance and coordinated antimicrobial stewardship across human, veterinary, and environmental sectors.
By fostering collaboration among physicians, veterinarians, ecologists, public health professionals, and policymakers, the One Health approach enables a more comprehensive understanding of zoonotic disease dynamics and AMR pathways. This collaboration supports the development of coordinated, evidence-based, and sustainable control strategies (8). Collectively, these elements demonstrate that One Health functions as an operational framework rather than merely a conceptual paradigm.
4. [bookmark: _Toc218610408][bookmark: _Toc218680653][bookmark: _Toc221286202][bookmark: _Toc221288039][bookmark: _Toc221710315]Major Zoonotic Bacterial Diseases
A wide range of bacterial pathogens can be transmitted from animals to humans, each exhibiting distinct epidemiological characteristics and clinical manifestations. The major zoonotic bacterial diseases discussed in this review are summarized in Table 1 (9).

Table 1. Key zoonotic bacterial diseases and their animal reservoirs, transmission pathways, and human health impact
	Disease
	Causative agent(s)
	Primary animal reservoir(s)
	Main transmission routes
	Key clinical features in humans

	Brucellosis
	Brucella spp.
	Cattle, goats, sheep, swine
	Ingestion of unpasteurized dairy products; direct contact with infected animals/tissues.
	Undulant fever, sweats, arthralgia,	myalgia, systemic and focal complications.

	

Salmonellosis
	Salmonella spp. (non-typhoidal)
	Poultry, swine, cattle, reptiles
	Ingestion of contaminated food (poultry, eggs, meat), contaminated water.
	Gastroenteritis (diarrhea, abdominal	cramps, fever); can become invasive in high-risk groups.

	

Campylobacteriosis
	Campylobacter jejuni/ coli
	Poultry, cattle, swine, wild birds
	Ingestion of undercooked poultry, unpasteurized milk, contaminated water.
	Inflammatory diarrhea (often bloody), fever, abdominal pain; post- infectious Guillain-Barré syndrome.

	

Leptospirosis
	Leptospira spp.
	Rodents, cattle, swine, dogs
	Contact with water or soil contaminated with urine from infected animals.
	Biphasic illness: fever, headache, myalgia; can progress to severe form (Weil's disease) with jaundice, renal failure, hemorrhage.

	

Zoonotic TB
	Mycobacterium bovis
	Cattle, deer, other mammals
	Ingestion of unpasteurized dairy products; inhalation of aerosols from infected animals.
	Primarily extrapulmonary tuberculosis	(e.g., lymphadenitis, bone/joint disease) but can cause pulmonary disease.



4.1. [bookmark: _Toc218610409][bookmark: _Toc218680654][bookmark: _Toc221286203][bookmark: _Toc221288040][bookmark: _Toc221710316]Brucellosis[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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Brucellosis remains one of the most widespread bacterial zoonoses worldwide. Caused by various species of the genus Brucella, the disease primarily affects livestock, leading to reproductive failure and substantial economic losses. The species most frequently associated with human infection are B. melitensis (associated with sheep and goats), B. abortus (cattle), and B. suis (swine). Human infection typically occurs through the consumption of unpasteurized dairy products or through direct contact with infected animals or their tissues, placing farmers, veterinarians, and abattoir workers at high occupational risk (10).
A recent systematic analysis estimated a conservative global incidence of approximately 2.1 million human brucellosis cases annually, a figure substantially higher than previously assumed. The study further highlights that the majority of the disease burden is concentrated in resource-limited regions of Africa and Asia (11). In humans, brucellosis is a systemic disease characterized by a broad range of clinical manifestations, including undulating fever, night sweats, malaise, arthralgia, and myalgia. Without timely diagnosis and appropriate treatment, the infection may become chronic and lead to serious focal complications involving the musculoskeletal, cardiovascular, and central nervous systems (10).
4.2. [bookmark: _Toc218610410][bookmark: _Toc218680655][bookmark: _Toc221286204][bookmark: _Toc221288041][bookmark: _Toc221710317]Salmonellosis (Non-typhoidal)
Non-typhoidal Salmonella (NTS) represents a leading cause of bacterial foodborne illness globally. The primary reservoirs include poultry, cattle, and swine, with transmission to humans occurring predominantly through the consumption of contaminated foods of animal origin, such as meat, poultry, eggs, and milk (12). According to the 2023 European Union One Health Zoonoses Report published by EFSA and ECDC, salmonellosis was the second most frequently reported zoonosis in humans, with Salmonella Enteritidis identified as the most common agent in foodborne outbreaks. The agent–food combination of greatest concern was Salmonella in eggs and egg products (13).
In most healthy individuals, NTS infection manifests as a self-limiting gastroenteritis characterized by diarrhea, fever, and abdominal cramps. However, in vulnerable populations (including young children, older adults, and immunocompromised individuals), the infection may become invasive, resulting in bacteremia and potentially life-threatening systemic disease (12).
4.3. [bookmark: _Toc218610411][bookmark: _Toc218680656][bookmark: _Toc221286205][bookmark: _Toc221288042][bookmark: _Toc221710318]Campylobacteriosis
Campylobacteriosis is the most frequently reported foodborne zoonosis in many developed countries, including those within the European Union (13). The primary causative agents are Campylobacter jejuni and, to a lesser extent, C. coli. The principal reservoir is the gastrointestinal tract of wild and domesticated animals, particularly poultry. Human infection most commonly results from handling raw poultry or consuming undercooked poultry meat, unpasteurized milk, or contaminated water (14).
Clinically, campylobacteriosis typically presents as an acute inflammatory enteritis with diarrhea (often bloody), abdominal pain, and fever. Although the illness is usually self-limiting, a small but clinically significant proportion of patients develop post-infectious complications. The most severe of these is Guillain–Barré syndrome (GBS), an acute autoimmune polyradiculoneuropathy that can result in paralysis and respiratory failure, making Campylobacter infection one of the leading antecedents of this neurological disorder (14).
4.4. [bookmark: _Toc218610412][bookmark: _Toc218680657][bookmark: _Toc221286206][bookmark: _Toc221288043][bookmark: _Toc221710319]Leptospirosis[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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Leptospirosis is a globally important yet often neglected zoonotic disease caused by pathogenic spirochetes of the genus Leptospira. It is widely regarded as a classic One Health problem, affecting both human and animal health and causing significant economic losses in livestock production (15). Although the disease has a worldwide distribution, it is most prevalent in tropical and subtropical regions. Globally, leptospirosis is estimated to cause more than one million severe cases and approximately 60,000 deaths each year (16).
Rodents serve as the primary reservoir; however, a broad range of other wild and domestic animals, including cattle and dogs, can harbor and excrete the bacteria in their urine. Human infection occurs through direct or indirect contact with contaminated water, soil, or mud. The clinical spectrum is highly variable, ranging from a mild, influenza-like illness to severe, potentially fatal disease such as Weil’s disease, characterized by jaundice, renal failure, and hemorrhage (15,16).
4.5. [bookmark: _Toc218610413][bookmark: _Toc218680658][bookmark: _Toc221286207][bookmark: _Toc221288044][bookmark: _Toc221710320]Zoonotic Tuberculosis
Zoonotic tuberculosis, caused by Mycobacterium bovis, remains a significant public health concern, particularly in regions where bovine tuberculosis is endemic in cattle and milk pasteurization is not routinely practiced. Globally, M. bovis is estimated to account for approximately 140,000 new human cases and 11,400 deaths annually (17). Transmission to humans occurs primarily through the consumption of unpasteurized dairy products and, less frequently, through the inhalation of infectious aerosols from diseased animals.
In contrast to tuberculosis caused by M. tuberculosis, which predominantly presents as pulmonary disease, zoonotic tuberculosis in humans more commonly manifests as extrapulmonary disease, affecting lymph nodes, bones and joints, the genitourinary tract, and other organs (18). Effective control of zoonotic tuberculosis requires a coordinated One Health approach encompassing surveillance and control in animal reservoirs, food safety interventions, and timely diagnosis and treatment in human populations.
5. [bookmark: _Toc218610414][bookmark: _Toc218680659][bookmark: _Toc221286208][bookmark: _Toc221288045][bookmark: _Toc221710321]Interrelationship between zoonotic diseases and AMR
The challenge posed by zoonotic diseases is inextricably linked to the growing global crisis of AMR. The use of antimicrobial agents in animal agriculture for therapeutic, prophylactic, and historically growth-promoting purposes has created strong selective pressure for the emergence and dissemination of resistant bacteria and antimicrobial resistance genes (ARGs) (19). These interconnected transmission pathways and selective pressures linki[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]ng zoonotic infections and AMR within a One Health framework are schematically illustrated in Figure 1.


Figure 1. One Health–based schematic illustrating interconnected pathways involved in the transmission of zoonotic bacteria and antimicrobial resistance genes (ARGs) among humans, animals, and the environment, including the role of antimicrobial use in driving resistance.
Resistant zoonotic pathogens can be transmitted to humans through multiple, interconnected routes. Foodborne transmission represents a primary route of exposure, particularly through the consumption of contaminated meat, poultry, eggs, and dairy products, and is especially relevant for pathogens such as Salmonella and Campylobacter. Direct contact with animals also plays a significant role, placing individuals with occupational exposure (such as farmers, veterinarians, and slaughterhouse workers) at increased risk of colonization or infection with resistant strains. In addition, environmental contamination contributes to the broader dissemination of ARGs, as animal waste can contaminate soil and water systems, facilitating the horizontal transfer of resistance genes to other bacteria, including human pathogens (20).
5.1. [bookmark: _Toc218610415][bookmark: _Toc218680660][bookmark: _Toc221286209][bookmark: _Toc221288046][bookmark: _Toc221710322]AMR in key foodborne pathogens
Surveillance data from Europe provide a clear picture of the extent of AMR in key zoonotic pathogens. The findings are particularly concerning for fluoroquinolones and macrolides, which are critically important antimicrobials for the treatment of severe bacterial infections in humans. The resistance rates reported in Table 2 are derived from EU pooled surveillance data compiled by EFSA and ECDC.
Campylobacter: High to extremely high levels of resistance to ciprofloxacin, a fluoroquinolone, are observed in
C. jejuni and C. coli isolated from humans across Europe. The 2023 EFSA/ECDC report highlights ciprofloxacin resistance rates of 71.9% in C. jejuni and 75.0% in C. coli human isolates (13). This high level of resistance significantly limits treatment options for severe campylobacteriosis. In contrast, resistance to erythromycin, a macrolide, remains low in C. jejuni (0.8%) but is higher in [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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Salmonella: Resistance patterns in Salmonella vary by serotype. While overall resistance to ampicillin and tetracyclines has shown a decreasing trend in some serotypes, such as S. Typhimurium, high resistance rates persist in others. For example, high resistance to ciprofloxacin has been reported in S. Kentucky and S. Infantis, particularly in isolates from poultry sources (13). The prevalence of multidrug resistance (MDR) remains a significant concern, complicating the treatment of invasive salmonellosis.
Table 2: AMR patterns in selected zoonotic bacterial pathogens in the European Union (13).

	Pathogen
	Antimicrobial
	Resistance rate (%)
	Significance / Comment

	

C. jejuni
	Ciprofloxacin
	71.9%
	Extremely high resistance; limits treatment options for severe infections.

	
	Erythromycin
	0.8%
	Resistance remains very low; remains a primary treatment choice.

	
	Tetracycline
	47.9%
	High level of resistance.

	
C. coli
	Ciprofloxacin
	75.0%
	Extremely high resistance.

	
	Erythromycin
	6.7%
	Low resistance, but higher than in C. jejuni.

	
	Tetracycline
	68.2%
	Very high resistance.

	
Salmonella
spp.
	Ciprofloxacin/Sefotaxime (Combined)
	1.1%
	Low level of combined resistance to critically important antimicrobials.

	
	Carbapenemases
	Very rare
	6 human cases reported in 2023; not detected in animals. Represents a critical threat.


5.2. [bookmark: _Toc218610416][bookmark: _Toc218680661][bookmark: _Toc221286210][bookmark: _Toc221288047][bookmark: _Toc221710323]Emerging threats: Carbapenemase-Producing bacteria
The emergence of carbapenemase-producing (CP) bacteria represents a grave public health threat, as carbapenems are considered last-resort antibiotics for the treatment of severe infections caused by MDR Gram-negative bacteria. Although the prevalence of CP bacteria in food-producing animals currently appears to be very low in the European Union, their detection in human infections is a major cause for concern. In 2023, six cases of carbapenemase-producing Salmonella infections were reported in humans, underscoring the potential for these critical resistance mechanisms to emerge within zoonotic pathogens (13). The potential horizontal transfer of carbapenemase genes from environmental or animal-associated bacteria to zoonotic pathogens such as Salmonella would have profound and devastating consequences for public health.
6. [bookmark: _Toc218610417][bookmark: _Toc218680662][bookmark: _Toc221286211][bookmark: _Toc221288048][bookmark: _Toc221710324]Prevention, control, and policy measures
Effective reduction of the combined burden of zoonotic bacterial diseases and AMR requires coordinated and multisectoral interventions within a One Health framework. Strengthening integrated surveillance systems that link human clinical data with veterinary, food-chain, and environmental sources is essential for the early detection of zoonotic threats and emerging resistance trends (2).
Furthermore, prudent use of antimicrobials must be enforced through the elimination of non-therapeutic use of medically important antibiotics in food-producing animals and by ensuring strict veterinary oversight of therapeutic applications. Enhancing infection prevention and control (IPC) measures, together with improving biosecurity practices in animal production systems, can substantially reduce infection pressure and the consequent demand for antimicrobial use (2,21).
In parallel, the promotion of food safety measures, including pasteurization, safe food-handling practices, and effective inspection systems, remains critical for limiting the foodborne transmission of zoonotic pathogens. Expanding vaccination coverage in animal populations, where effective vaccines are availab[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]le (for instance, livestock vaccination programs against brucellosis), can reduce pathogen reservoirs at their source (22).
Finally, sustained investment in diagnostic capacity, antimicrobial stewardship programs, and research and development incentives for new antimicrobials and alternative interventions is necessary to ensure the long-term control of AMR [2,23].
7. [bookmark: _Toc218610418][bookmark: _Toc218680663][bookmark: _Toc221286212][bookmark: _Toc221288049][bookmark: _Toc221710325]Conclusion
Zoonotic bacterial diseases and AMR are among the most pressing public health challenges of the 21st century. These interconnected threats pose an escalating global risk, as animal-derived pathogens contribute substantially to human infections while antimicrobial use in agriculture accelerates the emergence and spread of resistance.
Addressing this challenge requires comprehensive implementation of the One Health approach, supported by sustained cross-sectoral collaboration. Integrated surveillance across human, animal, and environmental sectors, robust antimicrobial stewardship, strengthened biosecurity and food safety measures, expanded livestock vaccination, and improved public awareness are central to effective prevention and control.
Long-term containment of AMR further depends on strong policy commitment and sustained investment in diagnostic capacity, surveillance infrastructure, and research and development. Through coordinated One Health– based strategies, the global community can reduce the burden of zoonotic bacterial diseases, limit the spread of AMR, and protect public health in a sustainable manner.
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In recent decades, animals have increasingly been recognized as an invisible yet critical source of infectious diseases affecting human populations. Current estimates indicate that approximately 60% of human infectious diseases are of animal origin, while nearly 75% of emerging infectious diseases are zoonotic, underscoring the central role of animal reservoirs in global disease dynamics (1,2,3). Viral zoonoses are defined as infectious diseases caused by viruses that naturally circulate in animal reservoirs or primary hosts and are transmitted to humans through direct contact, arthropod vectors, contaminated environmental sources, or intermediate host species. The transmission and emergence of these pathogens are shaped by complex interactions at the human–animal–environment interface, a core concept underpinning the One Health approach (4).
The World Health Organization (WHO), together with the Food and Agriculture Organization (FAO), the World Organisation for Animal Health (WOAH), and the United Nations Environment Programme (UNEP), emphasizes that the increasing frequency of zoonotic viral outbreaks is closely linked to environmental degradation, biodiversity loss, climate change, intensified animal production s[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]ystems, and expanding human–animal contact. Within this framework, zoonotic viruses may originate from both domestic and wild animal populations, forming a highly diverse group of pathogens with distinct biological characteristics and varying impacts on public health (5).
Historically, zoonotic viral infections have been responsible for some of the most devastating pandemics, leading to profound social, economic, and public health consequences worldwide. Over the past decade, however, these infections have evolved into an even more critical global health threat. The COVID-19 pandemic has starkly demonstrated that emerging zoonotic pathogens can spread rapidly and extensively across borders when early detection, surveillance, and coordinated control measures are insufficient (6).
In this context, the One Health framework, as advocated by the WHO and its quadripartite partners, provides an essential and integrative strategy for the prevention, early detection, and control of zoonotic viral threats. By recognizing the interconnectedness of human, animal, and environmental health, One Health–oriented surveillance and intervention strategies are increasingly regarded as indispensable tools for mitigating future pandemics and strengthening global health security (7).
[bookmark: _Toc218610421][bookmark: _Toc218680666][bookmark: _Toc221286215][bookmark: _Toc221288052][bookmark: _Toc221710328]The Largest Viral Zoonotic Outbreaks in History
Historically, zoonotic viral infections have been responsible for some of the most catastrophic pandemics, resulting in profound socio-economic and public health consequences worldwide. (7, 8). The 1918 Spanish Influenza (H1N1), a result of avian and swine influenza virus reassortment, remains the most lethal health crisis in modern history with an estimated 50–100 million deaths (9). Similarly, the HIV/AIDS pandemic, originating from the spillover of simian immunodeficiency virus (SIV) from non-human primates, has claimed approximately 44 million lives since 1981 and remains a persistent global threat (10).
The 21st century has witnessed further zoonotic challenges, most notably the COVID-19 (SARS-CoV-2) pandemic. Originating from a bat-derived coronavirus, it has caused over 7 million confirmed deaths, though true mortality is estimated between 15–20 million (11,12). Other significant outbreaks include SARS-CoV (2002-2004) and MERS-CoV (2012-present), which demonstrated different spillover pathways via intermediate hosts such as civet cats and dromedary camels, respectively (13). Additionally, the 1957 Asian Influenza (H2N2) and the 1968 Hong Kong Influenza (H3N2) pandemics, caused by avian-human reassortment, emphasize the continuous threat posed by influenza viruses (14). The COVID-19 pandemic has starkly demonstrated that emerging zoonotic pathogens can spread rapidly across borders when early detection and coordinated control measures are insufficient. In this context, the One Health framework provides an essential and integrative strategy for the prevention and control of zoonotic threats. By recognizing the interconnectedness[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.] of human, animal, and environmental health, One Health-oriented surveillance and intervention strategies are now regarded as indispensable tools for mitigating future pandemics and strengthening global health security (5).
[bookmark: _Toc218610422][bookmark: _Toc218680667][bookmark: _Toc221286216][bookmark: _Toc221288053][bookmark: _Toc221710329]Transmission Routes & Reservoir Hosts
The emergence and dissemination of zoonotic viruses are governed by a diverse array of transmission modalities, ranging from direct tactile contact to complex vector-borne cycles. Understanding these specific pathways and the role of reservoir hosts is essential for mapping the interface between animal populations and human public health.
a. Direct Contact Transmission: Transmission through contact with the blood, saliva, urine, feces, respiratory secretions, or other bodily fluids of infected animals. Examples: Rabies virus, Hantaviruses, Cowpox virüs.
b. Aerosol or Droplet Transmission: Inhalation of aerosolized urine/fecal particles or respiratory droplets originating from infected animals. Examples: Hantavirus pulmonary syndrome, Orthohantaviruses (Hantaviridae).
c. Foodborne Transmission: Consumption of contaminated animal-derived products.Includes undercooked meat, milk, eggs, and seafood. Examples: Nipah virus (contaminated date palm sap/bat secretions), Hepatitis E virus (zoonotic genotypes).
d. Vector-Borne Transmission: Transmission of viruses to humans via infected arthropod vectors. Represents one of the most significant routes of zoonotic viral transmission.Examples: Zika virus, Dengue virus, Chikungunya virus, West Nile virüs.
e. Transmission via Intermediate or Amplifier Hosts: Viral amplification among animal hosts within the ecological cycle, followed by spillover into humans. Notable examples include MERS-CoV transmission from camels to humans, Nipah virus spillover from pigs to humans, and SARS-CoV transmission via civet cats, highlighting the critical role of intermediate hosts in zoonotic emergence.
f. Environmental Transmission: Exposure to contaminated environmental surfaces, water sources, or the food chain. Examples: Zoonotic genotypes of Hepatitis E virüs (8, 15).
Zoonotic viral infections pose a growing threat to global public health due to complex interactions between humans, animals, and the environment. Although most emerging infectious diseases originate from animal reservoirs, zoonotic viruses differ markedly in their reservoir hosts, transmission routes, and capacity for human-to-human spread. While some cause only sporadic infections, others have adapted to humans, leading to endemic transmission or large-scale outbreaks. Understanding these differences is essential for assessing pandemic risk and informing effective surveillance and control strategies. Several zoonotic viruses, including rabies virus, Macacine alpha herpesvirus 1, West Nile virus, and Puumala orthohantavirus, primarily originate from domestic or wild animal reservoirs such as canids, non-human primates, mosquitoes and birds, or rodents, and are associated with no or only rare human-to-human transmission. In contrast, viruses such as Marburg virus, Lassa virus, and highly pathogenic avian influenza virus H5N1 demonstrate limited capacity for human-to- human transmission, reflecting their ability to cause localized outbreaks under specific epidemiological conditions. Notably, monkeypox virus and Nipah virus exhibit moderate levels of human-to-human transmission, raising concerns about their potential for sustained spread. Finally, Middle East respiratory syndrome coronavirus (MERS-CoV) and human immunodeficiency virus type 1 ([image: daire, grafik, ekran görüntüsü, sanat içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]HIV-1), originating from camels and non-human primates respectively, are characterized by endemic human-to-human transmission, underscoring their successful adaptation to human hosts and long-term public health impact (16).
[bookmark: _Toc218610423][bookmark: _Toc218680668][bookmark: _Toc221286217][bookmark: _Toc221288054][bookmark: _Toc221710330]Zoonotic viral outbreaks and impact on mortality
Data compiled from numerous studies highlights the substantial heterogeneity among major zoonotic viral outbreaks in terms of reservoir hosts, transmissibility, and mortality impact. Highly transmissible viruses such as SARS-CoV-2 and pandemic influenza strains (H1N1) have caused unprecedented numbers of infections globally, resulting in millions of deaths despite relatively lower case fatality rates. In contrast, viruses such as Ebola virus, Nipah virus, and highly pathogenic avian influenza (H5N1) exhibit markedly higher case fatality rates often exceeding 40–60% yet remain limited in their overall spread due to restricted human-to-human transmission. These observations underscore that pandemic potential is not solely determined by virulence but is critically influenced by transmission efficiency and human adaptation (3). Furthermore, animal reservoirs and ecological interfaces have central role in shaping zoonotic risk. Bats, birds, rodents, livestock, and arthropod vectors repeatedly emerge as key reservoirs or transmission intermediates, facilitating viral persistence and spillover into human populations. Vector-borne viruses such as West Nile virus, Chikungunya virus, and Rift Valley fever virus demonstrate how mosquito-mediated transmission enables wide geographic dissemination with relatively low mortality, while intermediate hosts such as camels, pigs, and civet cats have played pivotal roles in the emergence of MERS-CoV, Nipah virus, and SARS- CoV, respectively. Collectively, these patterns reinforce the importance of One Health oriented surveillance strategies that integrate human, animal, and environmental health to mitigate future zoonotic outbreaks and their global impact (3).
[bookmark: _Toc218610424][bookmark: _Toc218680669][bookmark: _Toc221286218][bookmark: _Toc221288055][bookmark: _Toc221710331]Countries of Emergence of Recent Zoonotic Viral Outbreaks
The geographical distribution of countries where major zoonotic viral outbreaks have emerged in recent years is shown in Figure 1, highlighting their global and transboundary nature. The fact that they have spread across multiple continents highlights the role of ecological interfaces, animal reservoirs, and human activities in facilitating viral spread events. This spatial model underscores the need for coordinated international surveillance and One Health-based strategies to improve early detection, risk assessment, and global preparedness levels against emerging zoonotic threats (3).
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Figure 1. Countries o[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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[bookmark: _Toc218610425][bookmark: _Toc218680670][bookmark: _Toc221286219][bookmark: _Toc221288056][bookmark: _Toc221710332]Zoonotic Viral Groups with Global Threat Potential
High-risk viruses including Zoonotic Influenza (specifically H5 clade 2.3.4.4b), the Coronavirus family (SARS/MERS/SARS-CoV-2 like), Henipaviruses (Nipah), Filoviruses (Ebola/Marburg), and Arboviruses (Rift Valley fever) are considered primary threats (17).
1. [bookmark: _Toc218610426][bookmark: _Toc218680671][bookmark: _Toc221286220][bookmark: _Toc221288057][bookmark: _Toc221710333]Avian Influenza (H5Nx / H5N1)
An increase in highly pathogenic avian influenza (H5Nx) events has been reported since 2015, showing wide geographic spread in both poultry and wild bird populations. The detection of certain H5N1 variants in mammals (e.g., marine mammals, livestock) during 2022–2024 indicates the crossing of species barriers, necessitating close international monitoring. In the 2024–2025 period, H5 clade 2.3.4.4b remained prevalent in wild birds, with an increase in cases observed in poultry, mammalian species (cattle), and humans. While human cases are currently limited mostly to animal contact, they can be fatal (18).
2. [bookmark: _Toc218610427][bookmark: _Toc218680672][bookmark: _Toc221286221][bookmark: _Toc221288058][bookmark: _Toc221710334]Coronaviruses (SARS-CoV-2 and relatives)
SARS-CoV-2 was identified in late 2019 and rapidly evolved into a pandemic. The pandemic led to the expansion of genomic surveillance, enabling the monitoring of viral evolution and rapid identification of variants. However, disparities in genomic sequencing capacities at national and regional levels delayed variant detection and reduced the efficacy of the global response. The vast diversity of bat-borne coronaviruses increases the likelihood of new zoonotic coronavirus emergence (19).
3. [bookmark: _Toc218610428][bookmark: _Toc218680673][bookmark: _Toc221286222][bookmark: _Toc221288059][bookmark: _Toc221710335]Henipaviruses (Nipah/Hendra)
This group carries a high pandemic risk due to high mortality rates, periodic local outbreaks, and the potential for human-to-human transmission. Recurring cases in Bangladesh and India between 2015 and 2025 demonstrate the persistence of the animal-human cycle (20).


4. [bookmark: _Toc218610429][bookmark: _Toc218680674][bookmark: _Toc221286223][bookmark: _Toc221288060][bookmark: _Toc221710336]Filoviruses (Ebola and Marburg)
Since 2015, filovirus outbreaks have recurred in various regions of Africa; prolonged events in Uganda (2022 Sudan ebolavirus) and the DRC confirm ongoing risk. Their high mortality rates and recurring nature categorize these as aggressive, priority global threats (21, 22).
5. [bookmark: _Toc218610430][bookmark: _Toc218680675][bookmark: _Toc221286224][bookmark: _Toc221288061][bookmark: _Toc221710337]Mpox (Clade variants)
The global mpox event starting in 2022 illustrated how a zoonotic virus can spread globally outside its endemic regions. Data from 2023–2025 shows resurgence in some regions and the emergence of new foci in Africa (23).
6. [bookmark: _Toc218610431][bookmark: _Toc218680676][bookmark: _Toc221286225][bookmark: _Toc221288062][bookmark: _Toc221710338]Other Notable Zoonoses
Vector-borne viruses like West Nile Virus have shown geographic expansion and seasonal load changes, often linked to climate change and shifts in vector distribution (24). [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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Based on this information, if a prioritization framework is established in terms of pandemic risk, emerging and re-emerging influenza viruses and zoonotic coronaviruses are identified as the greatest global threats due to their large animal reservoirs, high mutation or recombination capacities, and proven pandemic potential. Filoviruses and henipaviruses remain critical high- priority pathogens because of their severe clinical outcomes, elevated mortality rates, and capacity to overwhelm regional health systems with broader global implications. In parallel, the growing impact of climate change has substantially increased the threat posed by arboviruses through vector expansion, while arenaviruses and yet-undiscovered wildlife-origin viruses represent regionally significant and uncertain risks that warrant sustained global surveillance and preparedness efforts.
[bookmark: _Toc218610432][bookmark: _Toc218680677][bookmark: _Toc221286226][bookmark: _Toc221288063][bookmark: _Toc221710339]Hotspot Regions -2025 Projections
Given the unequal geographic distribution of ecological, demographic, and socio- environmental drivers that facilitate pathogen spillover and transmission, certain regions are consistently identified as high-risk hotspots for zoonotic disease emergence and spread in current predictive models and surveillance studies. Southeast Asia’s combination of high wildlife biodiversity, dense human populations, and frequent human–animal contact, along with substantial spillover histories, places it at elevated risk for coronavirus, Nipah, and influenza events; similarly, Central and West Africa’s ecological conditions favor outbreaks of Ebola, Marburg, and Lassa viruses, while tropical and subtropical regions of South America are increasingly burdened by arboviruses such as dengue, Zika, and chikungunya; temperate zones surrounding the Mediterranean and southern Europe are also projected to face expansion of West Nile virus and Aedes-borne diseases as vector ranges shift with climate change (25, 26).
[bookmark: _Toc218610433][bookmark: _Toc218680678][bookmark: _Toc221286227][bookmark: _Toc221288064][bookmark: _Toc221710340]Outcomes of the Prioritization Advisory Committee (PAC) Evaluation
To systematically assess the pandemic and public health emergency potential of viral pathogens, the World Health Organization (WHO), through its R&D Blueprint and Prioritization Advisory Committee (PAC), conducted a comprehensive global evaluation process. A global pathogen prioritization process were conveled involving over 200 scientists from 50+ countries to evaluate evidence for 1,652 pathogens across 28 viral families on July 30, 2024.The following table summarizes the outcomes of this assessment, highlighting viral families classified according to their Public Health Emergency of International Concern (PHEIC) and pandemic risk (27).

[bookmark: _Toc218610434][bookmark: _Toc218680679][bookmark: _Toc221286228][bookmark: _Toc221288065][bookmark: _Toc221710341]Table 1. Outcomes of the Prioritization Advisory Committee (PAC) consideration on the risks of various Families

	Family
	PHEIC
Risk*
	Pandemic Risk Notes

	Arenaviridae
	High
	High pathogenicity and transmissibility via rodent vectors; some human-to-human transmission.

	Coronaviridae
	High
	Includes viruses with known pandemic risk and multiple threats within the family.

	Filoviridae
	High
	Highly pathogenic; history of devastating regional outbreaks.

	Flaviviridae
	High
	Multiple insect-vectored pathogenic and virulent viruses.

	Hantaviridae
	High
	Includes multiple viruses with high virulence.

	Nairoviridae
	High
	Several viruses with high virulence and broad geographic distribution.

	Orthomyxoviridae
	High
	New influenza strains can evolve quickly, posing high PHEIC and pandemic risk.

	Paramyxoviridae
	High
	Includes an important priority pathogen. [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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	Phenuiviridae
	High
	Includes multiple pathogens with high virulence.

	Poxviridae
	High
	Mpox caused a previous PHEIC.

	Togaviridae
	High
	Several viruses cause severe disease with PHEIC/pandemic concern.

	Picornaviridae
	Medium
	Includes a priority pathogen (though vaccine-controllable).

	Retroviridae
	Medium
	Global pandemic history (HIV); ability to jump species; no vaccine.

	Adenoviridae
	Low-
 	Medium 	
	Respiratory transmission risk, but no priority pathogen selected. 	



*PHEIC: Public Health Emergencies of International Concern (27).
[bookmark: _Toc218610435][bookmark: _Toc218680680][bookmark: _Toc221286229][bookmark: _Toc221288066][bookmark: _Toc221710342]Risk Dynamics in Türkiye
In Türkiye, zoonotic disease risks are strongly influenced by geographic location, ecological diversity, and population mobility, necessitating integrated One Health–based approaches. Endemic circulation of tick-borne viruses such as Crimean–Congo hemorrhagic fever in Central Anatolia, the northward expansion of arbovirus vectors in Thrace and the Black Sea region, and the country’s position along major migration and trade routes collectively increase the likelihood of zoonotic spillover and pathogen introduction, particularly for influenza viruses and coronaviruses. These dynamics underscore the importance of coordinated surveillance, vector control, and cross-sectoral preparedness to mitigate emerging and re-emerging zoonotic threats (28).
[bookmark: _Toc218610436][bookmark: _Toc218680681][bookmark: _Toc221286230][bookmark: _Toc221288067][bookmark: _Toc221710343]Drivers of Viral Zoonoses and the One Health Prevention Framework
The emergence and spread of viral zoonoses are increasingly driven by anthropogenic and environmental pressures, including land-use change, deforestation, intensive livestock production, wildlife trade, and climate change–induced shifts in vector distribution. These factors intensify interactions at the human–animal–environment interface, thereby facilitating viral spillover events. Prevention efforts are further complicated by critical data gaps, as metagenomic surveillance alone is insufficient to predict human infectivity without complementary phenotypic and functional analyses. Moreover, the rapid evolutionary dynamics of RNA viruses—through mutation, genetic drift, and reassortment—enable the continual emergence of novel variants. Global inequalities in diagnostic capacity, surveillance infrastructure, and access to vaccines and medical countermeasures significantly hinder timely detection and effective control. Zoonotic viral infections constitute multidimensional threats that extend far beyond their direct impact on public health. In addition to causing human morbidity and mortality, these infections pose serious risks to food security by disrupting livestock production and supply chains, undermine economic stability through healthcare burdens and trade restrictions, threaten ecosystem balance by altering wildlife–human interactions, and challenge international security due to their potential for cross-border spread and global destabilization (2, 5).
In this context, a comprehensive One Health prevention strategy integrating human, animal, and environmental health—is essential to address the complex drivers of zoonotic spillover and to mitigate future pandemic risks. Such an approach emphasizes coordinated surveillance, early detection, data sharing, and multisectoral collaboration among global and national stakeholders, thereby strengthening preparednes[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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Conclusion: Zoonotic viral infections represent a multidimensional, escalating threat that mandates global cooperation, data-driven interventions, and the urgent strengthening of public health capacities.
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Zoonotic parasites are a difficult-to-control and increasingly prevalent public health problem arising from the interaction between humans, animals, and the environment (1,2). Although many of these diseases are categorized as “neglected,” they continue to cause a significant health burden on a global scale (2). However, it is thought that the actual rate is higher due to inadequate surveillance systems in many countries (3).
Zoonotic parasites have become a multifaceted public health problem not only because they cause clinical disease, but also because they lead to economic losses, food security problems, and changes in ecosystem balances (1,2,4). Important zoonotic parasitoses in humans cause a serious morbidity and mortality burden in many regions (1,5,6).
[bookmark: _bookmark0]There are some basic features that make it difficult to control zoonotic parasitic diseases. First, these parasites have complex life cycles that often involve multiple hosts. For example, Echinococcus granulosus has a complex life cycle that revolves between dogs, sheep and humans (4,7). This structural complexity makes it difficult to get to the root of diseases and organize control programs (2,7). Secondly, the increasing intertwining of animal populations with human settlements increases transmission, especially in areas where stray animals are dense (1,2). Globalization, tourism and the increase in international travel facilitate the cross-border transfer of parasitic infections (8). In addition, climate change expands the distribution areas of vectors and creates new infection risks in previously u[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]nseen regions (9). For example, it has been reported that leishmaniasis cases have shifted from the Mediterranean basin to more northern regions due to the expansion of the distribution areas of sandflies (10,11). When these dynamics are evaluated together, it is seen that zoonotic parasites have become not only a regional but also a global public health problem (1,11).
[bookmark: _Toc218610439][bookmark: _Toc218680684][bookmark: _Toc221286233][bookmark: _Toc221288070][bookmark: _Toc221710346]Epidemiological Situation and Burden
The burden of zoonotic parasites on the world is quite large. Toxoplasma gondii infects approximately 30% of the world population and causes a serious public health problem, especially in pregnant women, due to the risk of congenital infection (12). Echinococcus granulosus, another important zoonotic parasite, causes cystic echinococcosis and is endemic in many Mediterranean countries, including Türkiye (13). This disease causes cyst formation in various organs, especially the liver and lungs; It brings a significant economic burden to countries due to long treatment times, need for surgery, and workforce loss (13). In addition, Leishmania species infect more than one million people every year, and visceral leishmaniasis, in particular, carries a high risk of mortality (6). Taenia saginata and Taenia solium, foodborne parasitic infections, constitute an important public health problem, especially in rural areas (14, 15). Neurocysticercosis caused by Taenia solium is among the leading causes of epilepsy and neurological disorders (4,16). These examples reveal that zoonotic parasitic infections are a multifaceted problem that affects not only health systems but also the economic order, workforce and social life of countries (1,2,4).
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Zoonotic parasites can cause acute and chronic infections. While diseases such as acute toxoplasmosis and visceral leishmaniasis can lead to rapid clinical deterioration, chronic infections such as cystic echinococcosis can progress without symptoms for a long time and seriously impair organ functions (6,7). The risk of congenital transmission of Toxoplasma gondii can lead to serious neurological damage and developmental delays in the fetus (12). At the same time, the course of these infections is much more severe and mortality rates increase in immunocompromised individuals (6,12).
[bookmark: _Toc218610441][bookmark: _Toc218680686][bookmark: _Toc221286235][bookmark: _Toc221288072][bookmark: _Toc221710348]Social and Economic Impacts
These infections cause increased costs of diagnosis, treatment and care in healthcare systems (2,7). In the livestock sector, effects such as loss of productivity, low birth rates, and decrease in milk and meat production deepen economic losses (2,4). In addition, the presence of some parasitic infections may impose international restrictions on animal and food trade (4).
[bookmark: _Toc218610442][bookmark: _Toc218680687][bookmark: _Toc221286236][bookmark: _Toc221288073][bookmark: _Toc221710349]Environmental and Ecological Impacts
Temperature increases and rainfall irregularities due to climate change increase water- and soil-borne parasitic infections (1,17). Since Cryptosporidium and Giardia species can survive in contaminated water for a long time, they can cause epidemics, especially after natural disasters and infrastructure problems (18). Urbanization and habitat shrinkage increase the risk of infection by increasing the contact of wild animals with [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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[bookmark: _Toc218610443][bookmark: _Toc218680688][bookmark: _Toc221286237][bookmark: _Toc221288074][bookmark: _Toc221710350]Impacts on Food Safety
Contamination of Taenia and Trichinella species through undercooked or raw meat shows that food safety is directly related to zoonotic parasites (4,19). Inadequate hygiene practices, inappropriate storage conditions or lack of biosecurity in animal products increase the risk of infection in the general population (4,19).
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To effectively combat zoonotic parasites, it is imperative to adopt a One Health approach. Multiplication and spread of zoonotic parasites; It requires simultaneous management of human, animal and environmental components. It is not enough to treat humans alone; For an effective control program, regulation of the dog population, strict inspection of slaughterhouses and meat processing facilities, and improvement of environmental sanitation should be addressed together (1,20). Nowadays, the geographical spread of vectors is increasing significantly due to the effect of climate change, and this leads to the formation of new endemic regions (1,6,10). Additionally, antiparasitic drug resistance and migration movements also increase the risk of transmission (1,2,20).
[bookmark: _Toc218610445][bookmark: _Toc218680690][bookmark: _Toc221286239][bookmark: _Toc221288076][bookmark: _Toc221710352]Control and Prevention Strategies
Control of zoonotic parasitic infections; It requires strengthening early diagnosis and surveillance studies, evaluating human and animal populations together, strengthening reservoir and vector control and food safety practices (4,12,20). Within the framework of the One Health approach, interdisciplinary collaboration and international data sharing are critical (1,6,20).

[bookmark: _Toc218610446][bookmark: _Toc218680691][bookmark: _Toc221286240][bookmark: _Toc221288077][bookmark: _Toc221710353]Conclusion
Zoonotic parasitic infections; It is one of the most important public health threats of today with its clinical effects, economic losses, food safety problems and ecosystem changes (1–4,12,20). To effectively combat these infections, the One Health approach is not a choice but a necessity (1,20).
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ABSTRACT
Epimedium, also known as horny goat, has a long history in traditional and veterinary medicine. However, to the best of our knowledge, its potential as a masculinising agent in fish has not yet been investigated. This is of particular interest in light of recent trends in aquaculture. The present study aimed to evaluate the effectiveness of epimedium extract (Epimedium, Avve Pharma) as a masculinisation agent in African catfish, exploring its potential application in sex reversal. One hundred and fifty African catfish (Clarias gariepinus) were randomly divided into three groups: E3, E5, and C. The hatchlings within the control group were immersed in water, while fish in groups E3 and E5 were immersed in water containing epimedium extract at rates of 0.3 ml/L and 0.5 ml/L, respectively for 30 days. The diet was the same for all groups throughout the experiment. At the end of the study, the gonadal tissue of all groups was evaluated histologically. Histological examination of th[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]e gonads showed that the percentage of male individuals was greater in both experimental groups compared to the control. Consequently, it was concluded that epimedium extract can be utilised as a masculinisation agent in catfish without causing tissue damage.
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ABSTRACT
The present work investigated the effect of salinity on certain biochemical indices of rainbow trout (Oncorhynchus mykiss). One 9 h salt water (16 ‰) challenge tests were conducted to determine the effect on certain biochemical parameter in rainbow trout weighing approximately 25 grams. Blood samples were taken at sampling times 3, 6 and 9 hours. Plasma biochemical parameters, including Glu, ALAT, ASAT, Chol, TG, TP, Alb, chloride, sodium, potassium ions and mortality during the to the 9 h after direct transfer to salt water were determined. No significant differences were reported in glucose levels in fish although a decrease in values has been reported in the last hour (9h). Also, the activity of alanine and aspartate aminotransferases at 9 hours was without significant differences with the controls, although an initial spike in values was observed during the third and sixth hours of salinity acclimation. The concentration of chloride and potassium ions increased significantly in a time-dependent manner after transfer to the saline water, while the concentration of sodium ions remained unchanged. Furthermore, rainbow trout showed a significant decrease in total protein, albumin, cholesterol and triglyceride values throughout the entire period of acclimatization to salinity. The findings of this study demonstrate that an increase in salinity to 16‰ results in alterations to certain biochemical parameters within the blood. Nevertheless, this observation alone is inadequate for achieving a comprehensive understanding of the complete physiological alterations experienced by fish. In order to achieve this, further evaluation is required using histology and blood parameters.
 Keywords: biochemical parameters ,rainbow trout,salinity
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ABSTRACT
The present study was conducted with the objective of evaluating the effect of incorporating CELMANAX® liquid supplementation in the diet of juvenile Nile tilapia (Oreochromis niloticus) cultivated in a recirculation aquaculture system on their growth traits. A total of 180 juvenile Nile tilapia were allocated to two replications, each comprising two treatments and 20 fish per tank. The control group was fed with standard diet for tilapia without supplementation. In contrast, the experimental fish were fed the same diets, but with two dosages of CELMANAX® (3 ml/kg and 5 ml/kg) over a 10-day period. In the follow-up study, the effects of the supplement agent that had been administered were evaluated 30 days after the conclusion of the treatment. The results demonstrated that the growth traits for both experimental groups were higher than for the control group. The experimental trial demonstrated the ability of CELMANAX® to improve the growth traits and survival of Nile tilapia cultivated in RAS.
Keywords: growth traits ,prebiotic ,yeast ,ras ,tilapia
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[bookmark: _Hlk218497926]ABSTRACT
Building materials have effects on the environment, especially on public health. Buildings should be constructed using environmentally sensitive approaches and their environmental impacts assessed. Life Cycle Assessment (LCA) is a method used to assess the environmental impacts of materials or services at all stages of their lifespan. This study investigated the LCA of thermal insulation materials commonly used globally and in Turkey. These materials are stone wool, glass wool, and polyurethane foam (PUR). The waste and emissions released into the environment at various stages of the life cycle of these thermal insulation materials, including raw material procurement, production, use, transportatio[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]n, and disposal, were evaluated. In the life cycles of these thermal insulation materials were determined released emission to the environment at different stages such as raw material supply, production, use, transportation and waste disposal. Environmental impacts related to materials used in the construction industry mainly arise from the production and raw material supply stages. The most important impacts include energy consumption and greenhouse gas emissions, while raw material consumption and waste generation, depending on the material, are also noteworthy. Accordingly, when considering the CO2 equivalent in terms of greenhouse gas emissions: Polyurethane foam 14.15 g > glass wool 1.814 g > stone wool 1.449 g emerges. When the unit costs of these chemicals are taken into consideration; the highest refund period belongs to stone wool material as 6.2 years. Monthly net savings amount was 48,70 ŧ/m2and 46,18 ŧ/m2 respectively from polyurethane, rock wool and glass wool materials.
Keywords: building materials,life cycle assessment,carbon dioxide emission,environmental health
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ABSTRACT 

Aim: This study aims to examine the long-term relationship between economic growth and nutrition- and health-related factors in Turkey, with a particular focus on calorie intake, obesity, and health expenditures.
Methods: The analysis is based on a 15-year annual dataset covering the period 2008–2022. Real per capita GDP is used as the dependent variable, while per capita health expenditure, daily per capita calorie supply, and obesity rate are included as independent variables. All variables are transformed into logarithmic form. Descriptive statistics are employed to assess distributional properties. Two separate Ordinary Least Squares (OLS) regression models are estimated, and multicolline [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]arity is tested using the Variance Inflation Factor (VIF).
Results: The empirical findings reveal that daily calorie consumption and obesity rates have statistically significant effects on economic growth in Turkey. In contrast, health expenditures exhibit a limited and statistically insignificant impact on economic growth in the short term.
Conclusions: The results suggest that nutrition-related factors, particularly calorie intake and obesity, play a more decisive role in economic growth than health expenditures alone. Beyond expenditure-based health policies, the findings emphasize that promoting healthy and balanced dietary habits is crucial for improving population productivity and sustaining long-term economic growth. In this context, policies aimed at fostering proper nutrition behaviors can enhance human capital quality and generate lasting macroeconomic benefits for Turkey.

Keywords: Economic Growth, Nutrition, Health Expenditure, Obesity,OLS Regression
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ABSTRACT
Introduction and Purpose
The health of a society in a country is affected by both the functioning of the health system and its resources. The resources of the health care system is expressed by health expenditure as a share of Gross Domestic Product (HE % GDP), health expenditure per capita (HE per capita) and GDP per capita and the outcomes are expressed by life expectancy at birth (LEaB) and infant mortality rate (IMR). This study aims to evaluate the relationship between the dynamics of the resources and the outcomes of health care systems.
Methods [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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World Bank Open Data of 2022 were analyzed by Pearson correlation analyses and stepwise multiple regression analyses for 196 countries. HE % GDP, HE per capita and GDP per capita were used as independent variables; IMR LEaB were used as dependent variables.
Results
We found significant negative correlation between IMR (respectively r=-.179, p=.011; r=-.423, p<.001; r=-.531, p<.001) and significant positive correlation between LeaB (respectively r=.174, p=.014; r=.556, p<.001; r=.673, p<.001) and HE % GDP, HE per capita, GDP per capita. According to the results, it was found out that health expenditure as a share of Gross Domestic Product, GDP per capita significant impact on infant mortality rate and life expectancy at birth.
Conclusions
The results revealed that inequalities in health care expenditures explain the different outcomes of health care systems Based on the results, it may be recommended to increase the share of GDP allocated to health, to improve the minimum income levels of individuals.
Keywords: health expenditure,infant mortality rate,life expectancy at birth,health system
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ABSTRACT
The rapid digitalization of healthcare systems in Bulgaria has transformed the management, storage, and exchange of medical information, creating both opportunities and vulnerabilities. This paper explores the current state of data governance and cybersecurity practices in Bulgarian healthcare organizations, emphasizing their importance for ensuring data integrity, patient privacy, and institutional resilience. The study examines the legal and regulatory framework governing health data protection in Bulgaria, including compliance with the General Data Protection Regulation (GDPR) and national cybersecurity strategies. Using a mixed-methods approach—comprising policy analysis, expert interviews, and case studies of hospitals and specialized care facilities—the research identifies key challenges such as fragmented data management systems, insufficient cybersecurity training, limited interoperability, and underinvestment in digital infrastructure. Findings reveal that while awareness of data protection requirements has increased, the practical implementation of robust governance mechanisms remains inconsistent across institutions. The paper argues that a comprehensive data governance strategy—supported by standardized protocols, continuous staff education, and cross-sectoral collaboration—is essential for mitigating cyber risks and enhancing patient trust in digital health services. Recommendations are provided for policymakers and healthcare managers to strengthen governance frameworks, improve incident response capabilities, and foster a culture of cybersecurity. By addressing these gaps, Bulgarian healthcare organizations can achieve a more secure, efficient, and ethically responsible digital ecosystem aligned with European best practices.
Keywords: data governence,cybersecurity,healthcare management,bulgaria
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ABSTRACT

The financing of the healthcare system in Bulgaria is characterized by unevenness in the volume and practical usefulness of cash flows. For example, hospices in Bulgaria receive zero funding for the medical services they provide, while at the same time the Bulgarian population is experiencing negative demographic growth - low birth rate and numerous disabled adults. The sources of funding for hospices in Bulgaria are mainly fees and payments from patients and their relatives, and given the low incomes in the country, these funds are not sufficient resources for the development of hospice activities and for fair accessibility for every Bulgarian citizen to private hospices that provide quality medical services. This article presents the types of cash flows for financing healthcare in Bulgaria and proposes solutions for how palliative care in hospices can be covered by the NHIF.
Keywords: hospices,financing,healthcare,palliative care
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ABSTRACT
Aim: Today, increasing antimicrobial resistance poses a significant threat to the treatment of infectious diseases. This situation has increased the interest in antimicrobial agents of natural origin. Oils derived from plant seeds, in particular, exhibit antimicrobial potential due to the bioactive compounds they contain. In this study, the antibacterial activities of commercially available fig (Ficus carica), watermelon (Citrullus lanatus) and apricot (Prunus armeniaca) seed oils against Staphylococcus aureus (S. aureus) and Klebsiella pneumoniae (K. pneumoniae) were evaluated.
Methods: In the study, minimum inhibitory c[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]oncentration (MIC) and minimum bactericidal concentration (MBC) values ​​at which no growth was observed were determined for fig, watermelon and apricot kernel oils prepared at different concentrations (100–0.20%).
Results: In the K. pneumoniae strain, it was determined that bacterial growth was completely inhibited at 100% concentration in fig and apricot kernel oil and at 50% concentration in watermelon seed oil. In S. aureus strain, it was determined that growth was inhibited only at 100% concentration in all fig, watermelon and apricot seed oils. It is particularly noteworthy that watermelon seed oil has a stronger antibacterial effect on K. pneumoniae. MBC results were found to be compatible with the MIC results of both bacteria.
Conclusions: The findings suggest that fig, watermelon, and apricot kernel oils can exhibit antibacterial activity against both bacteria studied. However, investigating the antimicrobial potential of the seed oils and the mechanisms of action of their active ingredients will be an important step in developing alternative antimicrobial agents.
Keywords: seed oil ,fig ,watermelon, apricot ,antibacterial activity 
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ABSTRACT
The global rise in antimicrobial resistance highlights the need for alternative therapeutic strategies. Natural compounds with functional bioactivity and biocompatibility have therefore gained increasing interest as potential antimicrobial agents. In this study, the antimicrobial activities of selected food-derived natural compounds, including sea buckthorn oil (Hippophae rhamnoides), caffeic acid, saffron (Crocus sativus), and coenzyme Q10, were comparatively evaluated.
Antimicrobial activity was tested against Gram-positive bacteria (Staphylococcus aureus ATCC 29213 and Enterococcus faecalis ATCC 29212), Gram-negative bacteria (Pseudomonas aeruginosa ATCC 27853, Escherichia coli ATCC 25922, Acinetobacter baumannii ATCC 17978), and a yeast species (Candida albicans ATCC 10231), along with two clinical isolates. Minimum inhibitory concentrations (MICs) were determined using the broth microdilution method, as outlined in the Clinical and Laboratory Standards Institute (CLSI) guidelines.
Among the tested compounds, caffeic acid exhibited the lowest MIC values (128–512 µg/mL) and demonstrated notable antimicrobial activity, particularly against S. aureus and E. faecalis strains and isolates. Sea buckthorn oil exhibited MIC values generally in the 256–512 µg/mL range, producing partial activity, particularly against A. baumannii and K. pneumoniae. Coenzyme Q10 showed no detectable antimicrobial effect. Saffron exhibited MIC values of 128–512 µg/mL, with a lower MIC value (128 µg/mL) observed for C. albicans, indicating a degree of antifungal potential.
In summary, caffeic acid displayed the most potent antimicrobial activity among the evaluated natural compounds, while sea buckthorn oil and saffron demonstrated moderate activity. These results suggest that caffeic acid may hold promise as a natural antimicrobial candidate for further investigation and potential pharmacological and clinical investigation.
Keywords: sea buckthorn oil (hippophae rhamnoides),caffeic acid,saffron (crocus sativus),coenzyme q10,antimicrobial activity
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ABSTRACT
Aim: Parkinson's disease is a major public health problem worldwide, and research focusing on the anatomical basis of the disease is increasing. The aim of this study is to examine postgraduate theses on Parkinson’s Disease prepared in anatomy departments in Turkiye and to determine thematic, methodological and content trends in theses.
Methods: This study was designed as a descriptive study. Data were obtained from the National Thesis Center of the Council of Higher Education in Turkiye using the keyword “Parkinson”. Among the accessible theses, those with the field of “Anatomy” were filtered and included in the study. Theses were classified according to year, type, institution, metholodogical approach and anatomical structures examined. [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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Results: A total of 27 theses (14 master’s, 12 doctoral, 1 medical specialization) were analyzed. Methodological diversity was prominent; imagin-based studies frequently focused on the cerebellum, basal ganglia, brainstem, and various cortical, subcortical regions, while experimental studies often used animal models to investigate the neuroprotective effects of different interventions. An increase in the number of theses has been observed in recent years.
Conclusions: This study contributes to clearer understanding of the current literature profile by providing an overview of postgraduate anatomy theses on Parkinson’s disease in anatomy departments in Türkiye. Future studies with larger samples and larger data sets may help further expand the map of research in this area.
Keywords: anatomy,parkinson’s disease,postgraduate theses
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ABSTRACT
Aim: This study aimed to evaluate whether the levels of ATP released from platelets differ according to acetylsalicylic acid (ASA) use, gender, and lesion severity in individuals with coronary artery disease (CAD).
Methods: A total of 40 patients diagnosed with CAD were included in the study. The participants were divided into two groups based on ASA use: ASA users (n=22) and non-users (n=18). Additionally, subgroups were created according to gender (female n=16, male n=24) and lesion score (low n=32, high n=8). Platelet ATP release was measured using a Chronolog 700 device with luciferin-luciferase; MAXA, SLP, and AUC values were assessed for both ADP and LCF parameters, along with demographic and biochemical variables. Data were expressed as mean ± SD.
Results: In the ASA non-user group, MAXA LCF (p=0.034) and AUC LCF (p=0.045) values were significantly higher, whereas triglyceride levels tended to be higher in the ASA user group (p=0.058). [image: daire, grafik, ekran görüntüsü, sanat içeren bir resim
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In terms of gender, females showed significantly higher PCT (p=0.007), PLT (p=0.059), LDL (p=0.008), and total cholesterol (p=0.003) levels, while males had significantly higher HGB (p=0.001), height (p<0.001), and weight (p=0.022).
According to lesion score analysis, PLT (p=0.027), cholesterol (p=0.023), and PCT (p=0.056) were higher in the low-score group, whereas Na (p=0.042) was significantly higher in the high-score group.
Conclusions: ASA use was found to reduce the amount of ATP released from platelets, with this effect being particularly evident in LCF parameters. The results suggest that ASA inhibits platelet activation and suppresses energy release at the level of secondary signaling.
Keywords: platelet,atp levels,asa,aggregometter
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ABSTRACT
Aim: Non-small cell lung cancer (NSCLC) costitutes about 85% of all lung cancers and is frequently diagnosed at advanced stages, leading to poor prognosis and high mortality. Recent studies highlight that platelets contribute to tumor progression through angiogenesis, metastasis, and immune modulation. This study aimed to assess platelet surface markers (CD41A, CD42B) and, PLT, MPV and the acute-phase reactant CRP in different NSCLC subtypes, including squamous cell carcinoma, adenocarcinoma, and not otherwise specified (NOS) types.
Methods: Thirty-six individuals were included, comprising 14 patients and 22 controls. The patient group had 1 female (7.1%) and 13 males (92.9%), while the control group had 9 females (40.9%) and 13 males (59.1%). The mean age was 64.64±9.18 years in patients and 60.50±12.92 years in controls. Among NSCLC subt[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]ypes, there were 6 squamous, 4 adenocarcinoma, and 4 NOS cases. CD41A, CD42B, and CD41A+CD42B were analyzed by flow cytometry. PLT, MPV, and CRP levels were measured, platelet functions were performed using the CS-SYSMEX-2500 analyzer with ADP and epinephrine agonists.
Results: In squamous carcinoma, CD41A, CD42B, and CD41A+CD42B expressions were 96.45±0.67, 96.50±0.59, and 96.42±0.66, respectively; in adenocarcinoma, 85.13±10.84, 85.32±10.74, and 85.10±10.86; in NOS, 96.15±2.70, 96.15±2.70, and 96.13±2.74. The patients showed significantly higher PLT and CRP levels compared to the controls (p<0,05). Epinephrine-induced platelet aggregation was significantly higher in patients compared to controls.
[bookmark: _Hlk218500698]Conclusions: Variations in platelet activation markers indicate subtype-specific platelet activation in NSCLC. Elevated CD41A/CD42B expressions in squamous carcinoma suggest increased platelet involvement and potential prognostic significance.
Keywords: lung cancer,platelet aggregation ,cd41a,cd42b,crp
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 ABSTRACT
Aim: Increasing tube voltage (kVp) in computed tomography (CT) increases photon energy, theoretically reducing beam hardening and metal artifacts. However, in hip prostheses with  CoCrMo heads and Ti-6Al-4V stems, unexpected rises in Hounsfield Unit standard deviation (HU-SD) and image entropy were observed when voltage increased from 110 to 130 kV. This study aimed to clarify the cause of this paradox using clinical data and Monte Carlo (MC) simulation.
Methods: DICOM datasets from hip-implant CT scans were analyzed slice by slice to compute HU-SD and entropy within implant regions. Acquisition parameters—tube current (mA), tube current–time product (mAs), and CTDIvol—were extracted for both voltage settings. A MC model simulated photon interactions within CoCrMo and Ti-6Al-4V alloys under constant-dose conditions to examine the expected relationship between photon energy and metal-induced noise.
Results: MC simulations showed that incr[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]easing photon energy lowers attenuation and should reduce image noise. Clinically, however, HU-SD and entropy in the CoCrMo head region were 12 % and 15 % higher at 130 kV than at 110 kV. This increase resulted from enhanced Compton scattering in the high-Z CoCrMo alloy and incomplete compensation by automatic exposure control (AEC), which led to locally uneven photon flux and higher regional noise.
Conclusions: The rise in HU-SD and entropy at 130 kV is not spectrally driven but due to dose distribution imbalance and alloy-dependent scattering. Under constant-dose conditions, higher kV still reduces quantum noise. Voltage optimization for metallic implants should therefore consider alloy composition and maintain a consistent noise index or dose to ensure accurate artifact evaluation.
 Keywords: ct artifacts,monte carlo simulation,hip prostheses ,cocrmo alloy,hu sd
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ABSTRACT
Aim: To develop a lightweight and explainable convolutional neural network (CNN) model for automated SYNTAX score estimation and clinical risk stratification directly from coronary angiography images, reducing dependence on manual evaluation.
Methods: A dataset of 230 patients with multi-view coronary angiography images was used. Each patient’s folder contained multiple projections (LAO, RAO, cranial, caudal) and corresponding SYNTAX scores. All JPEG images (n = 3406, 512×512×3) were preprocessed and resized to 224×224×3. A MobileNetV2-based CNN architecture (regression head with fully connected and dropout layers[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]) was trained for SYNTAX score prediction. Eighty percent of images were used for training and 20% for testing.Model performance was evaluated by MAE, RMSE, and R². Predicted scores were subsequently categorized into low (<22), intermediate (22–32), and high (>32) risk groups for clinical validation using accuracy, Cohen’s κ, and AUC metrics.
Results: The model achieved MAE = 4.51, RMSE = 6.18, and R² = 0.72 for continuous SYNTAX prediction. For clinical risk classification, overall accuracy was 79.0 % with κ = 0.716, indicating substantial agreement with expert-derived scores. Class-wise AUCs were 0.92 (low), 0.73 (intermediate), and 0.96 (high).
Conclusions: Despite using a lightweight single-view CNN, the proposed model reached performance comparable to multi-view deep networks reported in recent literature. It reliably identified low- and high-risk patients, demonstrating potential as a rapid, explainable, and resource-efficient decision-support tool for coronary artery disease assessment.
Keywords: coronary angiography,syntax score,mobilenetv2,lightweight single-view cnn
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ABSTRACT
Aim: Biosilica is a biomaterial with promising applications in drug delivery, bone regeneration, and wound healing. In recent years, due to the global trend toward eco-friendly materials and the influence of advancements in healthcare, there has been a growing demand for bio-based silica in the medical, pharmaceutical, and cosmetic sectors. To meet these demands, research is needed to understand the properties and usability of biosilica produced from natural sources.
Methods: In this study, biosilica samples were extracted from Suberites domuncula, Petrosia ficiformis, and Geodia cydonium and characterized using Fourier Transform Infrared Spectroscopy (FTIR), Scanning Electron Microscopy (SEM), and X-Ray Diffraction (XRD). Bioactivity was assessed by evaluating calc[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]ium phosphate (CaP) deposition after immersion in Simulated Body Fluid (SBF) for 28 days.
Results: FTIR, SEM, and XRD analyses confirmed the biosilica composition of sponge spicules with different morphologies. S. domuncula exhibited an amorphous structure, while calcined P. ficiformis biosilica showed a crystalline structure. After incubation in SBF, P. ficiformis developed a dense CaP surface layer, while G. cydonium developed a sparse CaP layer on its surface.
Conclusions: These findings demonstrate that biosilica derived from P. ficiformis and G. cydonium exhibits significant bioactivity, indicating potential for bone tissue engineering. Additionally, the porous sterrasters of G. cydonium may offer advantages for controlled drug delivery applications.
Keywords: marine sponge,biosilica,physicochemical properties,bioactivity,Çanakkale strait
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ABSTRACT
Aim: Circadian rhythm regulates metabolic, physiological, and behavioral processes in 24-hour cycles, playing a key role in maintaining homeostasis. Factors such as shift work, jet lag, and irregular eating disrupt this rhythm, reducing gut microbiota diversity and increasing proinflammatory species. These disruptions are also linked to late-night energy intake, emotional eating, and night eating syndrome. This study aimed to examine the relationship between circadian rhythm differences, gut health, and eating behaviors among shift-working security personnel.
Methods: This cross-sectional study included 124 fixed-shift security personnel at Karabük University. Data were collected using a sociodemographic form, the Morningness-Eveningness Questionnaire, the Three-Factor Eating Questionnai[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]re, and the Gastrointestinal Symptom Rating Scale. Volunteers aged 18–65 years without chronic diseases or recent use of antibiotics, probiotics, or gastrointestinal medications were included
Results: Most night-shift workers exhibited an evening chronotype, whereas those with a morning chronotype mainly worked day shifts (p<0.001). Individuals with an evening chronotype showed higher uncontrolled eating and lower cognitive restraint (p<0.05). Indigestion, constipation, and total gastrointestinal symptom scores were significantly higher in this group (p<0.01). As circadian rhythm scores decreased, indicating a greater evening tendency, uncontrolled eating and gastrointestinal symptoms increased (p<0.01).
Conclusions: Shift work may disturb circadian rhythm balance, potentially contributing to unhealthy eating patterns and gastrointestinal complaints. Aligning eating habits with the biological clock and offering individualized nutritional counseling could improve health outcomes in shift workers.  (This study was derived from the thesis titled “Investigation of the Relationship Between Circadian Rhythm, Gut Health, and Eating Behavior in Shift-Working Security Personnel.”)
Keywords: circadian rhythm,shift work ,eating behavior,gut health
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ABSTRACT
Aim: Aluminum (Al), the third most abundant element in the Earth’s crust, is widely used in various industrial and consumer products. Humans are exposed to Al through ingestion, inhalation, or dermal contact. Although redox-inactive, Al enhances the pro-oxidant effects of transition metals like iron and copper, increasing cellular oxidative damage. It is known for its neurotoxic potential and has been implicated in the etiology of neurodegenerative diseases. This study aimed to evaluate the protective effect of N-acetylcysteine (NAC), an antioxidant molecule, against Al-induced neurotoxicity in rats.
Methods: Forty Wistar rats were divided into four groups: control (400 mg/kg/day saline, i.p.), NAC (400 mg/kg/day, i.p.), Al (30 mg/kg/day AlCl₃, i.p.), and Al+NAC (30 mg/kg/day AlCl₃ + 400 mg/kg/day NAC, i.p.). Treatments lasted for 14 days, after which brain tissues were analyzed biochemically and histologically.
[bookmark: _Hlk213442300][bookmark: _Hlk213442575]Results: Brain Al and Pb levels increased in the Al group compared to controls, while the Al+NAC group showed a reduction in Al levels (p<0.001). Total GSH decreased with Al exposure but was elevated by NAC (p<0.001). Brain hexokinase levels showed no significant change. Al exposure caused increased perivascular edema, and neuropil vacuolization in the hippocampus (p<0.05) while NAC treatment significantly reduced these alterations (p<0.05, p<0.0005). Neuronal degeneration and hippocampal CA3 neurons showed no significant change.
Conclusions: Expose to AlCl₃ at a dose of 30 mg/kg for 14 days induced mild toxicity by promoting the accumulation of Al and Pb elements in the brain. NAC supplementation (400 mg/kg, i.p.) mitigated these effects by elevating brain GSH levels and reducing Al accumulation.
Keywords: Aluminum, Brain, GSH, Hexokinase, NAC
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ABSTRACT     
Aim: This study aimed to compare the nutritional profiles of plant-based meat alternatives (PBMAs) available in the Turkish market with their conventional animal-based counterparts.
Methods: This cross-sectional study used secondary data from online retailers and brand websites in Türkiye. Data from 100 g nutrition labels of 20 plant-based products and 20 animal-based counterparts were collected. Products were categorized (e.g., burger, sausage, nuggets). Key variables included energy, protein, total fat, saturated fat, carbohydrates, fiber, and salt. Statistical analysis was performed using SPSS 27.0, with the independent samples t-test or Mann-Whitney U test used for comparisons. A p-value < 0.05 was considered significant. After consultation with the local ethics committee, it was concluded that ethics approval was not required for this study, as it involved no human [image: daire, ekran görüntüsü, grafik içeren bir resim
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Results: Compared to plant-based products, animal-based products (per 100 g) had significantly higher energy (317.3±90.0 vs. 218.6±45.5 kcal, p<0.001), total fat (25.89±11.28 vs. 12.28±5.24 g, p<0.001), saturated fat (13.21±7.95 vs. 4.18±2.87 g, p<0.001), and salt (1.60±0.33 vs. 1.29±0.19 g, p=0.002). Conversely, plant-based products contained significantly more protein (17.54±6.52 vs. 13.21±2.14 g, p=0.010) and fiber (Median 2.60 vs. 0.00 g, p=0.011). No significant differences were found for carbohydrates (p=0.731) or sugars (p=0.895).
Conclusions: Plant-based meat alternatives in the Turkish market generally offer a more favorable nutritional profile regarding fat, saturated fat, and salt compared to their animal-based counterparts. They also provide significantly higher levels of protein and fiber, suggesting they can be healthier alternatives within the processed food landscape.
Keywords: plant-based meat alternatives,nutrient profile,saturated fat,protein
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ABSTRACT
Aim: The brachial plexus is a complex neural network responsible for motor and sensory innervation of the upper limb. Anatomical variations in this region may have critical clinical implications, particularly during surgical procedures. This case report presents a rare variation in which the right ulnar nerve (n. ulnaris) and radial nerve (n. radialis) were enclosed within a common epineural sheath at an unusually distal level of the axilla.
Methods: During routine cadaveric dissection of a male specimen in his sixties, the right brachial plexus and its infraclavicular branches were carefully examined. The course and relationship of the ulnar and radial ne[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]rves were meticulously traced.
Results: Normally, the radial nerve arises from the posterior cord of the brachial plexus and runs independently through the posterior compartment of the arm. In this case, the ulnar nerve coursed within a shared sheath with the radial nerve at the distal arm level before separating into its typical trajectory. This arrangement may complicate nerve identification and increase the risk of iatrogenic injury during axillary or upper arm surgeries.
Conclusion: A shared epineurial sheath between the ulnar and radial nerves may have important surgical implications. Such an arrangement could increase the risk of iatrogenic injury, misidentification during dissection, or failure of targeted nerve blocks in the axillary and upper arm regions. Awareness of this rare variation is essential for surgeons, anesthesiologists, and clinicians performing regional nerve procedures, as it underscores the need for precise preoperative mapping and cautious intraoperative exploration.
Keywords: brachial plexus,ulnar nerve,radial nerve,nerve variation,clinical anatomy
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ABSTRACT
Aim: Community-acquired urinary tract infections (UTIs) are the most common infectious diseases in the community and represent one of the leading causes for prescribing antibiotics to outpatients. The increasing antimicrobial resistance (AMR), particularly among extended-spectrum beta-lactamase (ESBL) producing, has become a serious public health concern. The aim of this study is to determine the distribution of bacterial pathogens isolated from urine cultures and to evaluate their antibiotic resistance profiles, in order to provide up-to-date data to guide clinicians in the empirical treatment of UTIs. [image: daire, ekran görüntüsü, grafik içeren bir resim
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Methods: In this study, retrospectively evaluate the bacterial pathogens isolated from urine cultures of patients diagnosed with community-acquired UTIs over the past year, along with their AMR profiles.
Results: A total of 366 urine culture isolates from patients with community-acquired UTIs were analyzed. The most frequently identified pathogen was Escherichia coli (51.4%), followed by Klebsiella spp. (18.6%) (Table1). ESBL positivity was detected in 48.9% of E. coli and 55.9% of Klebsiella spp. isolates. Carbapenem resistance remained low in E. coli (Meropenem & Imipenem: 2.1%), but was slightly higher in Klebsiella spp. (Meropenem: 8.8%) (Table2).
Conclusion: A significant proportion of isolates, particularly among E. coli and Klebsiella spp. were ESBL producers, indicating a concerning level of resistance to commonly used antibiotics such as cephalosporins. There is a concerning upward trend in carbapenem resistance among both E. coli and Klebsiella spp. These findings highlight the need for ongoing AMR surveillance and regular updates to empirical treatment based on local data.
Keywords: urinary tract infections,antimicrobial resistance,esbl-producing enterobacterales
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ABSTRACT
The objective of this study is to analyse and compare contemporary alternative methods for creating educational models in veterinary and human medicine. The focus will be on their technological, pedagogical and ethical implications. The research is based on a qualitative analysis of scientific publications, institutional reports, and case studies related to the application of alternative educational models. The study includes a comparative review of materials and techniques used for developing three-dimensional anatomical models, as well as their integration into curricula at veterinary and medical faculties. Sustainability, cost-effectiveness and ethical principles are given particular consideration. The analysis indicates a growing trend toward the use of three-dimensional and synthetic models that accurately replicate biological structures. These alternatives demonstrate high educational efficiency, particularly in anatomy and surgery training, where repetitive practice is essential. Institutions adopting such models report improved student performance and motivation, as well as reduced dependency on animal or human cadavers. However, challenges remain in terms of production costs, technical expertise, and ensuring realistic texture and anatomical precision. Alternative educational models offer a viable, ethical, and effective solution for contemporary veterinary and human medical education. They promote sustainable learning environments, support student-centered teaching, and align with modern ethical standards. Further research and institutional collaboration are recommended to optimize model development, and reduce production costs.
 
Keywords: alternative models,veterinary medicine,three-dimensional models ,ethical aspects, educational innovation
[image: daire, ekran görüntüsü, grafik içeren bir resim
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ABSTRACT
Aim: This study aimed to compare the effects of Ischemic Compression (IC), Strain Counterstrain (SCS), and Integrated Neuromuscular Inhibition Technique (INIT) on pain, range of motion (ROM), joint position sense (JPS), disability, and kinesiophobia in patients with Chronic Non-Specific Neck Pain (CNSNP).
Methods: Thirty-six patients with CNSNP (32.75±8.10 years; 24.94±3.83 kg/m²) were randomly assigned to the IC, SCS, or INIT groups[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.] (n=12 each). All participants received conventional physiotherapy and a structured exercise program, three times per week for 4 weeks. Additionally, participants received the manual therapy corresponding to their assigned group (IC, SCS, or INIT). Assessments were performed before and after a 4-week treatment using the Visual Analog Scale (VAS), cervical ROM and JPS (electronic goniometer), Neck Disability Index (NDI), and Tampa Kinesiophobia Scale (TKS). Statistical analysis was performed using repeated measures ANOVA; p<0.05 was considered statistically significant.
Results: At baseline, no significant differences were observed between groups in demographic and clinical characteristics (p>0.05). After treatment, all groups showed a clinically significant reduction in VAS scores, along with improvements in cervical flexion, extension, lateral flexion, and rotation ROM, as well as JPS measurements. NDI and TKS scores also decreased in all groups after the treatment; however, the differences between the groups were not statistically significant (VAS, ROM, JPS: p>0.05; NDI: p=0.72; TKS: p=0.50).
Conclusions: All three manual therapy techniques produced significant improvements in pain, cervical ROM, JPS, disability, and kinesiophobia in patients with CNSNP, indicating that each method has a similar effect when combined with a conventional physiotherapy program.
Keywords: chronic non-specific neck pain,disability,ischemic compression,myofascial trigger point,proprioception
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ABSTRACT
Aim: The purpose of this descriptive and exploratory study is to determine the relationship between the empathy level and compassion fatigue of nurses working in the neonatal intensive care unit (NICU) and pediatric intensive care unit (PICU).
Methods: The sample consisted of 72 nurses working in the NICU and PICU units of one educational research hospital and two state hospitals. Data were collected using a descriptive information form, Jefferson Scale of Empathy for Nusing Students (JENS) and the Compassion Fatigue-Short Scale (CF-SC).  The evaluation utilized frequency and percentage analyses, mean, standard deviation, Pearson correlation, linear regression, independent groups t-test, one-way analysis of variance (ANOVA), and post hoc (Tukey’s L[image: daire, ekran görüntüsü, grafik içeren bir resim
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Results: The mean age of the nurses was 31.88±7.19, and the majority were female (98.5%). The average empathy score was 79.769±8.685, and the average compassion fatigue score was 52.092±20.436. Nurses who voluntarily chose the nursing profession had significantly lower compassion fatigue scores (p = 0.032). Empathy scores were higher among nurses with longer weekly working hours. A positive, significant correlation between empathy and compassion fatigue identified (r = 0.484, p < 0.01). Nurses with high empathy levels were likely to experience compassion fatigue. Regression analysis revealed that empathy has a positive, significant effect on compassion fatigue (β = 1.139, p < 0.001). Each unit increase in empathy scores increases compassion fatigue scores by 1.139.
Conclusions: NICU and PICU nurses showed high empathy, which correlated positively with compassion fatigue; longer weekly hours increased empathy, while voluntary career choice reduced compassion fatigue.
Keywords: empathy levels,compassion fatigue,neonatal,pediatrics,nurse.
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ABSTRACT
Aim: Leopold Maneuvers (LM) are essential obstetric skills in nursing education, yet their evaluation often relies on subjective observation. This study examined the relationship between fine motor skills measured by the Purdue Pegboard Test (PPT), LM competency, and perceived stress levels among nursing students
Methods: A descriptive and correlational design was conducted with 116 second-year nursing students. Data were collected using the PPT, the Leopold Maneuver Skill Assessment Form, and the Perceived Stress Level Scale for Nursing Students after standardized demonstration-based training. [image: daire, ekran görüntüsü, grafik içeren bir resim
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[bookmark: _Hlk216953027]Results: Significant positive correlations were found between PPT scores and LM competencies (p < 0.01). Body mass index (BMI) showed a moderate negative correlation with the fourth LM score (r = –0.366, p < 0.01). No significant relationship was observed between perceived stress levels and LM performance.
Conclusions:The PPT is a reliable, objective tool for evaluating psychomotor skills in nursing students, supporting early identification of manual dexterity deficits and targeted educational strategies to enhance clinical competence.
Keywords: Nursing education ,leopold maneuvers ,perceived stress level ,purdue pegboard test ,motor skills
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[bookmark: _Hlk218003045]ABSTRACT
Aim: Although the importance of breastfeeding for infant health is well established, the influence of pregnant women’s body image perception on their infant feeding attitudes remains unclear. This study aimed to determine the relationship between pregnant women’s pregnancy-related body image perception and their infant feeding attitudes. 
Methods: This cross-sectional and correlational study was conducted between December 4, 2023, and August 5, 2024, in the obstetrics outpatient clinic of a university hospital. Pregnant women at ≥12 weeks of gestation who met the inclusion criteria and volunteered to participate were included. Data were collected using the Descriptive Information Form, the Pregnancy Body Image Scale (PBIS), and the Iowa Infant Feeding Attitude Scale (IIFAS). Descriptive statistics and Pearson correlation analyses were performed. Ethical approval was obtained from the Ethics Committee of Tekirdağ Namık Kemal Univers[image: daire, ekran görüntüsü, grafik içeren bir resim
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Results: The mean age of the participants was 28.17±5.79 years. The mean total PBIS score was 47.94±10.95, and the mean IIFAS score was 63.07±6.52. No significant relationship was found between the total PBIS score and IIFAS score (p>0.05). Likewise, no significant correlations were observed between the PBIS subdimensions—pregnancy appearance, weight gain concerns, and physical burden—and infant feeding attitudes (p>0.05).
Conclusions: Pregnancy-related body image perception does not influence infant feeding attitudes, suggesting that these attitudes may be shaped by other psychosocial or cultural factors.
Keywords: Pregnancy, body image, infant feeding attitudes, breastfeeding, maternal health
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ABSTRACT
Aim: To define the systems-level architecture of the early host response in acute Lyme disease and identify host-directed therapeutics capable of modulating the underlying transcriptional disturbances.
Methods: Transcriptomic profiles of peripheral blood mononuclear cells from acute Lyme patients (GSE145974) were analyzed using limma (|log₂FC| ≥ 1, FDR < 0.05). Protein–protein interaction networks were constructed in STRING (confidence ≥0.4). Network topology was examined in Cytoscape, and hub regulators were identified with the cytoHubba plugin (Maximal Clique Centrality). Functional enrichment (DAVID) identified overrepresented pathways. Connectivity Map analysis was used to determine compounds inversely correlated with the acute Lyme transcriptional signature.
Results: Acute Lyme disease induced a coordinated transcriptional program characterized by neutrophil degranulation, platelet activation, oxidative[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]-stress defense, and DNA-damage response pathways. cytoHubba identified key hub genes (TOP2A, TYMS, CDC6, MKI67, RRM2) indicative of stress-adaptive proliferative and repair-oriented state. Downregulation of JUN, CD69, CXCR4, and TNFAIP3 reflected transient dampening of inflammatory feedback and angiogenic signaling. Enrichment analyses revealed tight coupling among innate immune activity, redox balance, and metabolic adjustments, supporting an integrated host-response network. Connectivity Map highlighted mibefradil, lonafarnib, nilotinib, perhexiline, and ibuprofen as strong negative correlates of the transcriptional signature, implicating calcium flux, MAPK signaling, and metabolic regulation as potential targets for host-directed modulation.
Conclusions: This systems-level analysis reveals how innate immune activation, oxidative balance, and vascular signaling converge to shape early Lyme pathophysiology. The integration of transcriptomics, network topology, and drug-repurposing analytics provides conceptual framework for host-directed interventions that could complement antibiotic therapy and reduce progression to persistent inflammatory states.
Keywords: acute lyme disease, pbmc transcriptomics, systems-level analysis, immune activation, drug repurposing 
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ABSTRACT

Aim: The aim of this study is to examine the effects of exercise and kinesio taping treatment on patients with neck pain and forward head posture (FHP).
[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]Methods: This single-center randomized controlled clinical intervention study was conducted between April 2020 and December 2021 with 69 patients aged 18-35 years with FHP who attended to the Department of Physical Medicine and Rehabilitation at Tekirdag Namik Kemal University Training and Research Hospital. Initially, 75 patients were randomly assigned to three groups, with 25 individuals in each group. These groups were; (1) the control group which no intervention was made, (2) the exercise group which the exercise program was applied, and (3) the exercise-kinesio group which kinesio tape was applied in addition to the exercise. Static and dynamic balance values, Modified Neck Disability Index (mNDI), Visual Analogue Scale (VAS) pain score, craniovertebral angle (CVA), Short Form-36 Health Survey (SF-36) were compared between groups before and after the intervention.
Results: Compared to the control group, both the exercise group and the exercise-kinesio group showed statistically significant improvements in dynamic balance, CVA, mNDI, VAS, and SF-36 values in the post-intervention period compared to the pre-intervention period. There was no significant difference between the exercise group and the exercise-kinesio group.
Conclusions: Exercise improves quality of life, as well as providing clinical improvements in pain, CVA, dynamic balance and neck disability status in individuals with FHP. However, the additional benefit of kinesio taping remains debatable.
Keywords: foreward head posture, exercise, kinesio taping, pain, quality of life
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ABSTRACT
The aim of this study is to determine the level of career goal inconsistency among students at the Faculty of Sports Sciences, Çanakkale Onsekiz Mart University. A total of 181 students participated in the study; 93 were male (51.4%) and 88 were female (48.6%). Data were collected using a questionnaire designed to examine career goal inconsistency. The ‘Career Goal Inconsistency Scale’ (Creed and Hood, 2015) was used as the measurement tool in the study. It is unidimensional and consists of 12 items. It is evaluated using a 7-point Likert-type rating system (1 = Very Low, 7 = Very High). There are no reverse-scored items on the scale. The reliability coefficient (Cronbach's Alpha) of the scale was calculated as 0.96. Descriptive statistics for the career goal inconsistency variable showed that the mean value (̄ = 3.89) was above the midpoint of the scale, indicating that students experienced a certain level of uncertainty in their career goals. The independent samples t-test conducted according to the gender variable revealed that the mean for male students (̄ = 4.01) was higher than that for female students (̄ = 3.76), but this difference was not statistically significant (t(179) = 1.51, p = .133). The one-way ANOVA (Welch) analysis conducted according to class level also did not reveal a significant difference (F(3, 37.0) = 2.38, p = .085). Consequently, it has been determined that students experience uncertainty regarding their career goals, but that this situation has no significant correlation with gender or class level.
Keywords: career,goal,sports science faculty students
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ABSTRACT
Aim: Leopold Maneuvers (LM) are essential obstetric skills in nursing education, yet their evaluation often relies on subjective observation. This study examined the relationship between fine motor skills measured by the Purdue Pegboard Test (PPT), LM competency, and perceived stress levels among nursing students
Methods: A descriptive and correlational desig[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]n was conducted with 116 second-year nursing students. Data were collected using the PPT, the Leopold Maneuver Skill Assessment Form, and the Perceived Stress Level Scale for Nursing Students after standardized demonstration-based training.
Results: Significant positive correlations were found between PPT scores and LM competencies (p <0.01). Body mass index (BMI) showed a moderate negative correlation with the fourth LM score (r = –0.366, p < 0.01). No significant relationship was observed between perceived stress levels and LM performance.
Conclusions: The PPT is a reliable, objective tool for evaluating psychomotor skills in nursing students, supporting early identification of manual dexterity deficits and targeted educational strategies to enhance clinical competence.
Keywords: Nursing education, leopold maneuvers, perceived stress level, purdue pegboard test, motor skills
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ABSTRACT
Objective:
This study aimed to examine the effects of an eight-week reformer Pilates program on the Framingham risk score, lipid profile, and blood pressure in women with cardiovascular risk.
Method:
Thirty-five women with a Framingham risk score of <15% were included and divided into an experimental group (n=20) and a control group (n=15). The experimental group performed reformer Pilates twice weekly for eight weeks according to Turkish Gymnastics Federation standards, while the control group received no exercise. LDL, HDL, systolic/diastolic pressure, Framingham risk score, diabetes, and smoking data were evaluated before and after the program.
Results:
No significant age difference was f[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]ound between groups (p>0.05). In the experimental group, LDL decreased significantly (159.05 ± 22.19 → 140.00 ± 24.73 mg/dL; p=0.000), while the control group showed no significant change (p=0.309). Systolic (131.50 ± 9.38 → 125.85 ± 6.19 mmHg; p=0.001) and diastolic pressure (85.85 ± 5.25 → 82.30 ± 3.01 mmHg; p=0.001) also decreased significantly, whereas HDL remained unchanged (p>0.05). Cardiovascular risk decreased by 22% (0.09 ± 0.03 → 0.07 ± 0.03; p<0.001), and total score analysis showed a significant reduction (p=0.000). Diabetes prevalence was 55% in the experimental and 33% in the control group; smoking rates were 85% and 67%, respectively.
Statistics:
Analyses were performed using SPSS with Student’s t-test; p<0.05 was considered significant.
Conclusion:
An eight-week reformer Pilates program significantly reduced LDL and blood pressure, lowering cardiovascular risk.
Keywords: reformer pilates,framingham risk,blood pressure,cardiovascular prevention,women’s health
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ABSTRACT
Aim: The aim of this study is to address key topics such as education, exercise, posture, and sports injuries by emphasising the importance of physical activity in individuals' lifestyles. The effects of fitness training on muscle development, posture control, and injury risk were examined.
Methods:The effects of fitness training on muscle development, posture control and injury risks were evaluated; studies available in the PubMed, Scopus, Web of Science and Google Scholar databases were reviewed.
Results: Alrushud (2024) reported that 57% of fitness centre participants experienced musculoskeletal injuries, with muscle strain (37%) and the knee (84.3%) being the most common injury type and site. A study from Bangladesh found that injuries occurred most frequently in the lower back (36.6%), shoulder (24.7%), and knee (17.1%), with an average injury rate of 32.8% in functional fitness activities. Kolukısa and Kaya (2023) stated that the most common injury sites in athletes were the leg, knee, and foot (84%), and 68.9% of these injuries prevented sports participation. Injury rates were also found to increase with age and to be more common in individuals who do not perform w[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]arm-up or cool-down exercises. Ünal reported that 80% of musculoskeletal injuries occur in the lower extremities, especially the knee, ankle, and hip.
Conclusions: Regular warm-up and cool-down exercises, proper equipment use, and planned training significantly reduce injury risk. Physical activity enhances performance and plays a key role in injury prevention and rehabilitatio.
Keywords: training, exercise, posture,s ports injuries, fitness
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ABSTRACT
Aim: This study aimed to examine whether motor competence predicts impulse control, which was assessed through motor inhibition, in preschool children.
Methods: A total of 139 preschool children (78 boys, 61 girls; mean age = 5.76 ± 0.30 years) participated in the study. Motor competence was assessed using the KTK3+ (Körperkoordinationstest für Kinder) test battery. Impulse control, representing the ability to inhibit prepotent motor responses (motor inhibition), was evaluated using the Go/No-Go task from the validated tablet-based Early Years T[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]oolbox designed for preschool children. Height and body weight were measured, and body mass index (BMI) values were calculated. Multiple linear regression analysis was conducted to examine the predictive effects of motor competence, age, BMI, and gender on impulse control.
Results: According to the results of the regression analysis, the model was found to be significant (F(4,134) = 6.46, p < .001) and explained 16% of the variance in impulse control (R² = 0.162). Motor competence (β = 0.26, p = .002) and gender (β = 0.30, p < .001) were identified as significant predictive factors. Accordingly, children with higher motor competence and those in the female group demonstrated higher impulse control scores.
Conclusions: The findings show that motor competence is a significant predictor of impulse control in preschool children. Children with higher levels of motor competence are more successful in inhibiting prepotent motor responses and regulating their behavior. These results indicate that motor development in early childhood supports not only physical abilities but also self-regulatory processes, which are fundamental components of executive functions.
Keywords: inhibition,self-regulation,motor skills,executive function,response inhibition
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ABSTRACT
Aim: This study aims to examine the body composition characteristics of university students who regularly engage in exercise according to specific variables.
Methods: A total of 58 university students (34 males and 24 females) who regularly exercised voluntarily participated in the stu[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]dy. The data consisted of body composition measurements obtained using the InBody 120 Bioelectrical Impedance Analysis (BIA) device and demographic information of the participants. The analyses were performed using the SPSS 24 package program, and the data were evaluated through descriptive statistics and the independent samples t-test method (p<0.05). This study was ethically reviewed and approved by the Non-Interventional Clinical Research Ethics Committee of Tekirdağ Namık Kemal University in its meeting dated 30.04.2024.
Results: When compared by gender, statistically significant differences were found between male and female participants in body composition values (p<0.01). No significant differences were observed in body composition values according to exercise purpose and smoking status (p>0.05). In comparisons based on alcohol use, participants who consumed alcohol had significantly higher body fat percentages and lower total InBody scores compared to non-drinkers (p<0.05). Additionally, significant differences were observed between supplement users and non-users (p<0.05).
Conclusion: It was determined that gender, alcohol consumption, and supplement use variables had significant effects on body composition among university students who regularly exercised, whereas smoking and exercise purpose variables did not have significant effects. These findings reaffirm that gender is a fundamental biological factor in body composition, while highlighting the negative effects of alcohol and the potential positive effects of supplement use.
Keywords: exercise,body composition,university students


SPORTS AND HEALTH

[bookmark: _Toc218610479][bookmark: _Toc218680731][bookmark: _Toc221286275][bookmark: _Toc221288113][bookmark: _Toc221710389]INVESTIGATION OF THE RELATIONSHIP BETWEEN RESPIRATORY FUNCTIONS, BODY COMPOSITION, AND BIOMOTOR CHARACTERISTICS IN BASKETBALL PLAYERS
_O5839

Zehra Yıldız[footnoteRef:129]*        Serkan Aydin[footnoteRef:130]         Sercan Öncen[footnoteRef:131]           [129:  Tekirdağ Namık Kemal University, Institue of Health Sciences, Department of Physical Education and Sports Training, Tekirdağ, Türkiye]  [130:  Tekirdağ Namık Kemal University, Faculty of Sports Sciences, Tekirdağ, Türkiye]  [131:  Tekirdağ Namık Kemal University, Faculty of Sports Sciences, Tekirdağ, Türkiye
*zehrahoc.99@icloud.com
] 


ABSTRACT
Aim: The purpose of this study is to examine the respiratory functions of basketball players and to evaluate the relationship between respiratory functions, body composition, and biomotor characteristics.
Methods: Thirteen male basketball players with a mean age of 16.32 ± 0.46 years, mean height of 184.65 ± 5.39 cm, and mean body weight of 79.62 ± 16.15 kg voluntarily participated in the study. Respiratory functions were measured using a Minispir handheld spirometer, and Forced Vital Capacity (FVC), Peak Expiratory F[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]low (PEF), and Maximum Voluntary Ventilation (MVV) values were recorded. Body composition was determined using the Tanita TBF-300 device, while biomotor characteristics were measured through handgrip and back-leg strength tests. Anaerobic power values were calculated using the Sayer formula. Data were analyzed using SPSS 21.0 software, and Pearson’s correlation coefficient method was employed for correlation analysis. This study was ethically reviewed and approved by the Non-Interventional Clinical Research Ethics Committee of Kütahya Dumlupınar University in its meeting dated 22.03.2024.
Results: According to the analysis results, FVC values showed a highly significant correlation (p<0.01) with all body composition and biomotor characteristics. No significant relationship was found between PEF and MVV values and body composition; however, both respiratory parameters demonstrated a highly significant correlation (p<0.01) with all biomotor characteristics.
Conclusion: The results of this study indicate that respiratory functions in basketball players are strongly associated with body composition and biomotor characteristics. This finding suggests that improving respiratory capacity may have a significant impact on performance components in basketball players.
Keywords: basketball,respiratory functions,body composition,biomotor characteristics
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ABSTRACT

Aim: This study aimed to evaluate the relationship between physical performance parameters and cognitive functions in primary school children aged 6–10 years.
Methods: A total of 283 primary school students participated. Physical performance was assessed using the countermovement jump (CMJ) and medicine ball throw (MBT) tests (cm) and the 20-meter sprint test (s). Inhibition was evaluated with the Go/No-Go test, recording “ac-go” (correct go responses), “ac-nogo” (correct no-go responses), and “rt-go” (go reaction time). Cognitive flexibility was assessed using the Wisconsin Card Sorting Test (WCST) with perseverative errors (PE), and working memory was measured using the Corsi Block Tapping Test (Corsi), recording the highest level reached.
Results: Spearman correlation analysis revealed weak to moderate significant relationships between cognitive functions and physical performance. C[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]orsi and “ac-go” were positively correlated with all three physical tests (sprint, CMJ, MBT) (p < .01). PE was positively associated with all physical tests (p < .05). “Ac-nogo” correlated only weakly with MBT (p = .019) and was not significant for sprint or CMJ. “Rt-go” was positively correlated with sprint and MBT (p < .001) but not with CMJ. Physical performance tests were strongly correlated with each other (p < .001).
Conclusions: Results indicate that certain physical performance parameters are significantly associated with specific cognitive functions in children. Corsi, “ac-go”, and PE values suggest that better motor skills may play an important role in the development of attention, working memory, and cognitive flexibility.
Keywords: physical performance,cognitive function,children
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ABSTRACT
This study aimed to examine the relationships between strength, speed, and agility skills, which are important athletic performance components in young basketball players. Forty-one male players (mean age = 12.91 years) with an average basketball experience of 2.89 years voluntarily took part in the study. Several field tests were used to assess their performance. Speed performance was measured using a 20-metre sprint test, while vertical jump performance was evaluated with the Countermovement Jump test. Change of direction ability was assessed through the Pro-Agility test. In addition, standing long jump scores were recorded to determine lower-body power. Pearson’s Moment Correlation Analysis was applied to examine the relationships between these pe[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]rformance components. The results showed that change of direction ability had a positive and high-level correlation with speed performance (r = 0.75, p < 0.01). A weak negative relationship was found between change of direction ability and vertical jump performance (r = −0.44, p < 0.05). Change of direction ability also showed a strong negative correlation with standing long jump performance (r = −0.77, p < 0.01). Speed performance was moderately and negatively related to vertical jump and standing long jump performances (r = −0.53 and r = −0.66, p < 0.01). A moderately positive correlation was also observed between vertical jump and standing long jump scores (r = 0.48, p < 0.01). In conclusion, the findings indicate that athletic performance components are closely connected. Therefore, training programmes designed to improve these skills should be planned by considering these relationships.
Keywords: agility,speed,basketball,force
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ABSTRACT
Aim: Motor skills shape children’s movement control, coordination, and daily functionality, and develop rapidly during the elementary school years. This study aims to identify motor skill differences among elementary school students of different ages, examine the effect of age on motor skill levels, and support the design of age-appropriate physical activity programs.
Methods: A total of 283 elementary school students (mean age = 8 ± 1.5 years) voluntarily participated in the study. The students' age information was obtained from school records, and all measurements were performed according to the same standard test protocols. Three performance tests were administered t[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]o assess motor skills: the vertical jump (CMJ), speed (20 m), and medicine ball throw test. The data obtained from the tests were analyzed to examine differences between age groups.
Results: Statistical analysis revealed significant positive correlations between age and speed (r = .524, p < .001), CMJ (r = .369, p < .001), and medicine ball throw scores (r = .623, p < .001). Similarly, moderate to strong positive correlations were found between speed, CMJ, and medicine ball throw variables. MANOVA analysis confirmed that age had a significant effect on the multivariate skill profile (Pillai Trace=0.468, F(9,963)=19.78, p<.001).
Conclusions: The findings indicate that the age parameter positively affects speed, vertical jump, and medicine ball throw skills, and that motor skills components show consistent increases with advancing age. Overall, it is observed that age development positively affects motor skills in children.
Keywords: motor skills,age,elementary school,children
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ABSTRACT
Aim: During elementary school, children undergo rapid cognitive development and learning. Examining gender-based differences in cognitive performance contributes to understanding individual differences in the educational process. Therefore, the main objective of this study is to examine the cognitive performance of elementary school students according to gender differences.
Methods: A total of 283 elementary school students volunteered to participate in the study. After noting the students' genders, cognitive performance tests were administered: Go/No-Go, Corsi Block, and WCST (Wisconsin Card Sorting Test).
Results: The analyses revealed that the data were not normally distributed; therefore, the t-test results were supplemented with the Mann–Whitney U te[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]st. No significant difference was found between genders in the inhibition and working memory parameters (p > .05). However, a statistically significant difference was found in the cognitive flexibility variable in terms of gender (t(280) = −2.886, p = .004; U = 7866.000, p = .003). The effect size indicates that this difference is small/moderate (d ≈ −0.34; r ≈ .21).
Conclusions: The results of the study reveal that while the cognitive performance of female and male students is generally similar, there is a difference in favor of females in the cognitive flexibility parameter.
Keywords: cognitive performance ,elementary school , gender
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ABSTRACT
Aim: This study aimed to determine the effects of different seasonal ambient temperatures and holding times simulated under laboratory conditions on internal and external quality traits of eggs.
Method: A total of 252 eggs (6 eggs/group) obtained from the Poultry Unit of Faculty of Veterinary Medicine, Bursa Uludag University, were divided into 6 temperature groups (5, 8, 15, 20, 25, 30 °C). External quality (weight, shell weight-thickness, shape index, shell breaking resistance) and internal quality (air space height, albumen and yolk pH values, albumen and yolk index, Haugh Unit-HU, yolk color) data of eggs kept at specified temperatures firstly for 28 days, and at 4 °C between 29-42 days, were evaluated using multiple variance analysis and Tukey test. [image: daire, ekran görüntüsü, grafik içeren bir resim]
Results: Significant differences were found in airspace height, HU, and albumen index as internal quality criteria between groups (p < 0.05), despite no differences being detected in external quality parameters. As air space, 5°C and 8°C-stored eggs maintained A quality (<6mm) for 5 weeks; while 15, 20, 25°C and 30°C-eggs preserved quality for 4 and 2 weeks, respectively. Freshness-HU 60 was maintained at 5°C, 8°C, 20°C, and 15-25-30°C eggs for 6, 2, and 1 week, respectively. Similarly, albumen index results were acceptable for 6 weeks for 5°C-kept eggs, and 5 weeks at 8°C-kept eggs.
Conclusion: Long-term (42 days) persistence of A quality egg characteristics can only be achieved by 5 °C and 8°C storage. This data can be used as scientific reference both by the layer industry and the related official legislative authorities.
Keywords: shell eggs,egg quality,storage,temperature,time
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 ABSTRACT
Objective: The aim was to explain how metagenomic approaches can be used to monitor foodborne pathogens and resistance throughout the "farm-to-table" process. Critical control points where resistance selection, transfer, and contamination occur in the food chain are highlighted, and the importance of metagenomics within the One Health framework is demonstrated.
Methods: A comprehensive conceptual review of culture-independent metagenomic techniques, including 16S rRNA sequencing, shotgun metagenomics, and long-read platforms, was conducted.
[image: ]Results: Metagenomic methods applied throughout the food chain have demonstrated high microbial diversity and the identification of resistance gene sources. It is generally reported that pathogen species such as Salmonella, E.coli, Campylobacter, and Enterococcus are prevalent on farms, during the production phase, and that reservoirs of beta-lactam, tetracycline and plasmid-mediated colistin resistance genes are also dominant. In slaughterhouse environments, in addition to these threats, widespread biofilm-associated dissemination of pathogens and resistance genes has been reported on carcasses and equipment. Retail foods are the final stage where pathogens and resistance genes are transferred to the human gut microbiome. In short, a continuous flow of resistance from animals and environments to consumers has been demonstrated.
Conclusions: Metagenomics provides a powerful, culture-independent tool for mapping microbial ecology and antimicrobial resistance from farm to table. Critical contamination and contamination hotspots occur at the farm, processing, and retail stages. Integrating metagenomic surveillance into One Health strategies can strengthen resistance monitoring, guide antibiotic use policies, and improve food safety. Routine application of metagenomic tools will be vital for future control of pathogen and resistance transmission throughout the food chain.
Keywords: metagenome,foodborne,foodborne pathogen,antibiotic resistance,food safety
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ABSTRACT
The aim of this study systematically evaluated the impact of heat stress on conception rate in dairy cattle through a meta-analysis of peer-reviewed publications (2010–2023) retrieved from Web of Science, ScienceDirect, Scopus, and NIH databases. A total of 2046 records were identified; after removing 605 duplicates, 1441 unique studies were screened, and 20 met PRISMA/PICOS criteria for inclusion.
Meta-analysis was conducted using MetaXL v5.3 with the Inverse Variance Heterogeneity (IVhet) model, selected for its robustness under high heterogeneity. The pooled effect size (Cohen’s d = –2.624; 95% CI: –4.342 to –0.906) demonstrated a statistically significant and strongly negative impact of heat stress on conception rate. Heterogeneity was extreme (I² = 99.77%; Q = 13,296.93; p < 0.001) and further examined via meta-regression.
Publication bias was assessed using the Doi plot a[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]nd Egger’s regression, with results confirming the reliability of findings. Overall, this meta-analysis provides a comprehensive synthesis of the adverse reproductive effects of heat stress in dairy cattle and offers critical insights for managing climate-related risks in livestock production.
Keywords: Heat Stress, Dairy Cattle, Fertility, Conception Rate, Meta-Analysis
Introduction
Global climate change increasingly affects livestock systems, with dairy cattle particularly vulnerable due to high metabolic heat load (Kadzere et al., 2002). Heat stress disrupts physiological balance and productivity, and its severity is commonly quantified using the Temperature-Humidity Index (THI) (Bewley et al., 2017). While impacts on feed intake, milk yield, and behavior are well documented, reproductive performance has been less systematically studied. Conception rate, however, is vital for herd sustainability. Elevated THI impairs embryonic development, ovulation, and hormonal regulation, leading to reduced conception rates (Nanas et al., 2021).Variation in reported reproductive outcomes may reflect differences in experimental design, climate, or genetics. This meta-analysis synthesizes studies across diverse regions and management systems to estimate pooled effects of heat stress on conception rate. The IVhet model was applied to address heterogeneity and strengthen analytical robustness. Overall, the findings highlight the reproductive consequences of thermal stress in dairy cattle and provide a scientific basis for adaptation strategies under climate-driven production challenges.

Materials and Methods
This study applies a systematic review and meta-analysis to evaluate the impact of heat stress on conception rate in dairy cattle. Peer-reviewed publications from 2010–2023 were retrieved from Web of Science, ScienceDirect, Scopus, and the NIH National Library of Medicine using Boolean search combinations related to heat stress, fertility, conception rate, sprinklers, meta-analysis, and performance traits. The search identified 2046 records; after removal of 605 duplicates, 1441 unique publications remained. Ultimately, meta-analyses were completed [image: daire, ekran görüntüsü, grafik içeren bir resim
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Studies were screened according to PRISMA and PICOS criteria, with an added temporal dimension (T = Time). Data extracted included Temperature-Humidity Index (THI), ambient temperature, relative humidity, conception rate, and fertility. Animals exposed to heat stress (THI > 65) were classified as the treatment group, while those under thermoneutral conditions served as controls. Mean values and standard deviations were recorded in Microsoft Excel.
Meta-analysis was performed using MetaXL v5.3 with the Inverse Variance Heterogeneity (IVhet) model to provide robust estimates under high heterogeneity (Doi et al., 2015). Analytical steps included study selection, calculation of effect sizes (Cohen’s d) and variances, inverse-variance weighting, heterogeneity assessment via Cochran’s Q test, estimation of the “d” statistic, variance adjustment, pooled effect size computation, and construction of 95% confidence intervals.
Publication bias was evaluated using the Doi plot and Luis Furuya-Kanamori (LFK) index, with Egger’s linear regression test applied in R for statistical confirmation (Egger et al., 1997). Sources of heterogeneity were further examined through meta-regression analyses.
Results
To assess the impact of heat stress on fertility, a total of 34 data points derived from 20 independent studies were included in the meta-analysis. The pooled effect size was calculated as Cohen’s d = –2,624 (95% CI: –4,342 to -0,906). The fact that the confidence interval does not include zero indicates that the effect is statistically significant. Moreover, the negative direction of the effect size demonstrates that heat stress exerts a substantial adverse impact on fertility.
Table 3. Summary of Pooled Effect Size and Heterogeneity Statistics
	Statistic
	Value
	Lower Bound
	Upper Bound

	Pooled Effect Size (d)
	-2,624
	-4,342
	-0,906

	Weight (%)
	100.000
	–
	–

	Standard Error (SE)
	0,877
	–
	–

	I² (Heterogeneity)
	99,752
	99,732
	99,770

	Cochran’s Q
	13.296,931
	–
	–

	Chi² p-value
	0.001
	–
	–



Heat-induced physiological stress markedly impairs reproductive parameters, including embryonic development and conception rate. Based on Cohen’s classification, the effect size is very large and biologically significant.
The I² statistic was extremely high, indicating that variability among study outcomes was primarily due to systematic inter-study differences rather than random variation. Cochran’s Q test further confirmed significant heterogeneity (p < 0.05), suggesting that fixed-effect models were inadequate.
To address this, the IVhet model was applied, providing a more reliable pooled estimate by directly adjusting for heterogeneity while preserving statistical power under extreme variability.
Forest Plot, Publication Bias
The forest plot, most consistently showing a negative impact of heat stress on fertility. Each study is displayed with its effect size (Cohen’s d) and 95% confidence interval, all positioned left of the zero line, confirming statistical significance and a negative direction. The pooled effect size indicates an extremely large negative effect per Cohen’s classification, highlighting [image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]the strong suppressive influence of heat stress on fertility. The diamond marker, representing the pooled estimate and confidence interval, lies well left of zero, visually reinforcing both significance and directionality.
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Figure 1. Forest Plot of the Meta-Analysis Demonstrating the Effect of Heat Stress on Conception Rate

Heterogeneity statistics indicate extreme variability among studies, reflecting substantial methodological or biological differences. Despite this, the consistent negative direction of effect across all studies supports both statistical and visual coherence, reinforcing the reliability of the findings. The forest plot thus provides compelling evidence of the adverse impact of heat stress on fertility.
The Doi plot (Figure 2) yielded an LFK index of –0.68, indicating trivial asymmetry and no meaningful publication bias. As values between –1 and +1 generally reflect symmetry, this result is neither statistically significant nor methodologically concerning. Serving as a more sensitive alternative to the funnel plot, the Doi plot revealed no evidence of systematic directional bias in this analysis.
The findings confirm that heat stress exerts a strong, consistent, and statistically significant negative effect on fertility, with substantial effect sizes and acceptable levels of publication bias. Despite high heterogeneity, the IVhet model provided reliable estimates, and Egger’s regression reinforced methodological integrity. Mixed-effects meta-regression produced a coefficient (b = –18.6705; 95% CI: –46.6267 to 9.2857) including zero, with z = –1.1592 and p = 0.2464, indicating no significant bias. The LFK index (–0.68) was consistent with Egger’s results, confirming minimal publication bias. Overall, these findings demonstrate that the adverse impact of heat stress on fertility is both physiologically evident and methodologically reliable.
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Figure 2.Publication Bias Plot for Studies Assessing the Effect of Heat Stress on Conception Rate
Discussion
The pooled Cohen’s d was calculated as (–2,624 95% CI: –4,342 to -0,906), indicating a statistically significant and biologically substantial negative effect of heat stress on fertility. This magnitude of effect reflects not only statistical relevance but also a critical disruption in reproductive physiology.
Holstein cattle, due to high milk yield and elevated basal metabolism, are highly susceptible to heat stress. Rising ambient temperatures overwhelm thermoregulation, disrupting the hypothalamic–pituitary–gonadal axis. Reported effects include reduced GnRH secretion, irregular LH/FSH levels, delayed follicular development, impaired corpus luteum function, decreased progesterone, and suppressed estrous behavior with silent estrus (Penev et al., 2021; Wolfenson & Roth, 2019). Heat stress further inhibits LH secretion, compromising dominant follicle development and ovulation (Kawano et al., 2022; Ronchi et al., 2001). These hormonal disturbances impair embryo quality, uterine environment, and implantation success.
Embryonic development is also disrupted. Heat stress induces mitochondrial redistribution, lowering ATP production and hindering cell division and differentiation. Elevated ROS levels exacerbate oxidative stress, delaying cleavage and reducing blastocyst formation rates (46.4%) (Miętkiewska et al., 2022). Oocytes show impaired metaphase II progression and cytoplasmic maturation, limiting post-fertilization competence (Lee et al., 2023; Cizmeci et al., 2022).
Seasonal declines in conception rates are well documented. Pregnancy rates may reach ~42% in cooler periods but fall to ~27% during peak heat stress (Wolfenson & Roth, 2019; Calderon et al., 2014; Correa-Calderón et al., 2020; Friedman et al., 2012, 2014; Liu et al., 2020; Roth et al., 2022; Zubor et al., 2020). Threshold analyses show fertility declines when THI ≥ 65, with conception success markedly reduced at THI ≥ 75 and up to 45% losses at THI ≥ 80 (Martínez et al., 2025; Nishisozu et al., 2023; Djelailia et al., 2020; Hagiya et al., 2020; Ojo et al., 2025). First-service conception rates may drop to 16% under severe heat stress (Djelailia et al., 2020).
Collectively, these findings demonstrate that heat stress exerts profound negative effects on Holstein fertility at hormonal, physiological, behavioral, and embryonic levels.
Conclusion
This meta-analysis demonstrates that heat stress exerts a pronounced and statistically significant suppressive effect on fertility in Holstein dairy cattle, impairing conception success, estrous behavior, and embryonic development. A THI threshold of 65 was identified as critical, beyond which reproductive performance declines due to disruptions in the hypothalamic–pituitary–gonadal axis, hormonal imbalance, silent estrus, and embryonic cellular damage.
To mitigate these effects, several strategies are recommended: Cooling Systems: Reduce body temperature and improve estrous expression during periods of high heat and humidity. Nutritional Supplementation: Antioxidants such as vitamin E, selenium, and beta-carotene limit oxidative stress and support embryo development (Aréchiga et al., 1998). Reproductive Management: Embryo transfer and synchronization protocols (e.g., Double-Ovsynch) enhance ovulation timing and conception efficiency. Environmental Modifications: Shading, water access, and improved ventilation reduce stress and promote welfare. [image: daire, ekran görüntüsü, grafik içeren bir resim
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While feasibility varies by farm conditions, strategies should be regularly updated in line with emerging evidence.
Heat stress has a large, consistent, and negative impact on fertility, representing a major physiological stressor with implications for livestock productivity, animal welfare, and sustainable agriculture. Future research should prioritize heat-tolerant genetic lines and region-specific management approaches to strengthen resilience in dairy production systems.
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ABSTRACT
Building materials have effects on the environment, especially on public health. Buildings should be constructed using environmentally sensitive approaches and their environmental impacts assessed. Life Cycle Assessment (LCA) is a method used to assess the environmental impacts of materials or services at all stages of their lifespan. This study investigated the LCA of thermal insulation materials commonly used globally and in Turkey. These materials are stone wool, glass wool, and polyurethane foam (PUR). The waste and emissions released into the environment at various stages of the life cycle of these thermal insulation materials, including raw material procurement, production, use, transportation, and disposal, were evaluated. In the life cycles of these thermal insulation materials were determined released emission to the environment at different stages such as raw material supply, production, use, transportation and waste disposal. Environmental impacts related to materials used in the construction industry mainly arise from the production and raw material supply stages. The most important impacts include energy consumption and greenhouse gas emissions, while raw material consumption and waste generation, depending on the material, are also noteworthy. Accordingly, when considering the CO2 equivalent in terms of greenhouse gas emissions: Polyurethane foam 14.15 g > glass wool 1.814 g > stone wool 1.449 g emerges. When the unit costs of these chemicals are taken into consideration; the highest refund period belongs to stone wool material as 6.2 years. Monthly net savings amount was 48,70 ŧ/m2and 46,18 ŧ/m2 respectively from polyurethane, rock wool and glass wool materials.
Keywords: building materials, life cycle assessment, carbon dioxide emission,environmental health
AIM
Cities that grow uncontrollably, ignoring the relationship with the environment, cause the balance between humans and nature to gradually deteriorate. One of the biggest factors in this situation is the construction sector. While providing shelter for humanity, construction has also brought with it environmental impacts. Nearly half of the environmental damage worldwide is caused by the construction sector.
In order to achieve a sustainable environment, in addition to the methods and techniques applied in the construction industry, the use of materials and components that can reduce the environmental impact of the construction industry on buildings requires (Gomes et al., 2019). Building materials account for 60% of the total material flow in buildings, roads, and infrastructure. However, maintenance, reno[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]vation, and demolition are estimated to account for 16% of the energy used throughout a building's lifetime (Kaya, 2011). Building materials are defined as high-performance materials developed to improve the quality of products at every stage of construction, facilitate their use, and solve potential problems in advance. Building materials are a key component of the chemical industry. These materials are chemical compounds used in construction activities, whether for indoor or outdoor use (Buhurcu, 2016).
Adverse effects resulting from the composition and structure of building products can include harmful particles, microorganisms, toxic gases, and vapors released into the environment during production, application, or use. Within the context of the relationship between building materials and the environment, a production process must support the balance of the environmental system and environmental life in the long term at all stages. When considering building materials and environmental issues, the environmental impacts of building materials throughout their life cycles gain importance (Tuna Taygun, 2005). The energy used in the production of building materials and the resulting solid, liquid, or gaseous waste have direct or indirect environmental impacts. The environmental impacts of building waste are shown in Table 1 (Taşkın, 2009).
Table 1. Types of Waste Generated in the Construction Sector and Their Environmental Impacts

	             Waste
	Environmental Impacts

	Packaging, plastic, metal, wood, glass, paper, concrete, cable, oil-diesel, engine parts, consumables, batteries, tires, septic tank leaks, hazardous waste, etc.
	Soil Pollution

	Impact tools (concrete breakers), use of explosives, compressed air-powered equipment, internal combustion engines
	Noise Pollution

	Exhaust gas, dust, burnt gas
	Air Pollution

	Construction wastewater, septic tank leachate
	Water pollution



Factories that produce building materials cause significant damage to the environment and ecological balance. The raw materials extracted for these products are the primary causes of soil and ecological imbalance. Furthermore, when these extracted raw materials are located near cities, they cause primarily noise and dust pollution, followed by high emissions. Building materials not only affect human health but also negatively impact the environment through their emissions. These effects are examined in Table 2 under environmental impact categories. 







Table 2. Environmental Impact Categories of Building Materials
	Ecological Destruction
	Human Health Damage
	Resource Consumption

	Global Warming/Climate Change
	        Air Pollution and Smog
	                     Fossil Fuels

	Ozone Depletion Potential            
	      Substances That Damage Health     
	                      Clean Water

	Acid Rain
	                Carcinogens
	                      Minerals

	Eutrophication
	
	                      Topsoil



Studies on building materials have investigated the environmental impacts of building materials and their impact on human health. From concrete and paint to adhesives, insulation products, pipes, and gutters, the b[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]uilding materials studied, along with byproducts such as adhesives used during installation, negatively impact human health. The effects range from dizziness to cancer to heart attacks. Pollutants from some building products and their impacts on user health are listed in Table 3 (Kokulu, 2016).
 
Table 3. Pollutants from Some Building Products and Their Effects on User Health
	Pollutants
	Type of Building Where the Pollutant is Found
	Effects on User Health

	Benzene
	Furniture, paints, coatings
	Cancer

	Formaldehyde
	Plywood, carpet and laminate adhesives, paints, insulation products
	Burning and tearing eyes

	Toluene
	Adhesives, floor coverings, paints
	Fatigue, incoordination, insomnia, eye discomfort

	Radon
	Concrete, brick, granite, plaster, aggregate
	Lung cancer

	
Polyvinylchloride 
(PVC)
	
Joinery profiles, cladding, roofing, wallpaper, pipe gutters
	Immune system weakness, reproductive organ problems, lung, liver, stomach, lymph cancer, hearing loss

	Xylene
	Adhesives, wallpaper, carpets, glues
	Lung cancer, skin irritation, drowsiness, nausea

	Lead
	In the oil paint industry, roofing materials, batteries, ceramics
	Brain cancer, nausea, vomiting, heart rhythm disturbances, anemia

	Arsenic
	Wood preservatives, wallpapers
	Heart and neurological damage, bone marrow and blood cancers

	Mercury
	Fluorescent bulb, battery, medical waste, coal incineration, chlor-alkali industry
	Damage to the central nervous system, liver, heart and kidney damage



A study by Jeong et al. (2019) indicates that the construction industry is one of the main sources affecting the environment and human health due to energy consumption and global warming issues. To this end, a life cycle inventory database was created for various building materials (e.g., cement, concrete, rebar, etc.) and practical construction methods were developed.
Building materials have long service lives. Therefore, these products can cause significant environmental impacts during their service life. Building materials with long service lives require more maintenance and repairs than industrial products with short service lives. Therefore, assessing the environmental impacts caused by maintenance and repairs during the service life of building materials may be more important than assessing the impacts at other life cycle stages. For this assessment, the service lives of building products should be determined (Gültekin, 2006).
When we look at the history of LCA, the first studies on the life cycles of products and materials date back to the late 1960s and early 1970s, and these studies focused on energy efficiency, raw material consumption and waste disposal. In 1969, for example, a soft drink company allocated a budget to compare the raw mater[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]ial consumption and environmental waste of beverage cans and addressed the energy issue in choosing between glass and plastic containers (Jensen et al., 1997). When solid waste became a worldwide issue in 1988, the LCA method became an emerging tool in the analysis of environmental problems (Tuna Taygun, 2005). The report from the August 1990 Smugglers Notch (Vermont) workshop was the first document to present the name and general structure of the methodology that remains valid today. A month after this workshop, a European workshop was held in Leuven, where groups were brought together on the life cycle assessment method, pursuing the same objectives (Klöpffer, 2006). 
The first attempt to establish an international standard was made in 1990. LCA as we know it today was, to a certain extent, created by the Society of Environmental Toxicology and Chemistry (SETAC). Thus, the outlines of contemporary LCA, including the life cycle objective and scope, life cycle data analysis, life cycle impact assessment, and life cycle interpretation, were clearly outlined (Özçuhadar, 2007). 
Life Cycle Assessment (LCA), as an analytical method, provides significant support to users in the decision-making phase. The method deals with the environmental aspects of products and processes, and since time and space are not specified when assessing environmental impacts, these environmental impacts are expressed as 'potential impacts' rather than absolute. The results obtained with the LCA method may vary depending on the quality and quantity of the data used or the choices and assumptions made (Çamur, 2010).
Building materials can cause different environmental impacts at each stage. These impacts should be evaluated throughout the process, from the extraction of raw materials, through processing, packaging, and transportation of building materials, to the construction, use, and necessary maintenance and repair of the building, and to its disposal, recycling, and reuse at the end of its lifespan.
A study by Jeong et al. (2019) indicates that the construction industry is one of the main sources affecting the environment and human health due to energy consumption and global warming issues. Therefore, reducing environmental and human health impacts has become an important issue in the construction industry. Schmidt et al. (2004) used the LCA method in their research to clarify the questions about which insulation material made of rock wool, flax and paper wool, which represents recycled products used for roof insulation, is more environmentally preferable.
Buildings consume a combination of resources and release large amounts of pollutants throughout their life cycles. Consequently, they are not considered environmentally friendly. As an indispensable tool for measuring the environmental performance of products or services, LCA is widely used in the construction industry to support the development of building materials, eco-design, and green certification, or other organizations (Su, et al., 2019). 
The purpose of this study is to assess the environmental impacts of building materials throughout their life cycles. The construction materials and chemicals used in buildings are discussed. For this purpose, the environmental impacts of building materials were assessed using the LCA method. Knowing these properties plays a significant role in selecting appropriate materials for building construction with less environmental impact. This study examines the environmental impacts of thermal insulation materials.
METHODS
This study investigated the LCA of thermal insulation materials commonly used globally and in Turkey. These materials are stone wool, glass wool, and polyurethane foam (PUR). In this study, in addition to environmental i[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]mpacts, a cost analysis of insulation materials was conducted. The province of Edirne was selected, the number of degree-days was set at 2224, and each insulation material was taken as 5 cm thick.
Life Cycle Assessment Method
Life Cycle Assessment (LCA) is a tool used to characterize material/energy flows from raw material procurement to recycling in order to minimize the impacts of products, services and production on the natural environment. It helps designers, manufacturers, and users make informed decisions, particularly regarding building material selection, to advance sustainability in the construction industry. The method encompasses the process from raw material extraction, processing, manufacturing, transportation, use, and finally, the reuse, recycling, or disposal of the material, as described in the 'cradle to grave' (Figure 1). The 'cradle' refers to the energy required to extract and produce the raw materials used in the production of a product or service. The 'grave' refers to the place and time when the product and used resources are returned to nature.

[image: C:\Users\Lenovo\Desktop\TEK SAĞLIK KONGRESİ\YAPI KİMYASALLARI\Fraunhofer-IBP-LCA-Image-e1586852401768.jpg]
Figure 1. The LCA of Building Materials (URL 1)

In the life cycle of building products, energy consumption determines the emission and resource usage amounts of pollutants that harm air and water, gases that create the greenhouse effect, and their impact on human health at all stages. As reported by Günaydın (2011), life cycle assessment has four analytical phases: the purpose/scope phase, the inventory analysis phase, and the impact assessment phase. These phases are illustrated in Figure 2. 

[image: C:\Users\Lenovo\Desktop\TEK SAĞLIK KONGRESİ\YAPI KİMYASALLARI\3124060.jpg]
Figure 2. Relationship between LCA stages (Günaydın, 2011).
RESULTS
The environmental impacts related to chemicals u[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]sed in the construction sector primarily stem from production and raw material acquisition; the most significant impacts include energy consumption and greenhouse gas emissions, while raw material consumption and waste generation are also important depending on the material. In terms of payback period, polyurethane stands out with the shortest payback period at 2.4 years. Stone wool has a payback period of 6.2 years, glass wool 4.5 years. 
In the life cycle assessment of stone wool, it was observed that the production phase had more environmental impact than the raw material supply. Unburned hydrocarbons, methane (CH4), and carbon monoxide (CO), resulting from the use of fossil fuels during production, constitute the photochemical ozone-generating potential of stone wool. Among these substances, carbon monoxide, in particular, accounts for approximately 80% of the total ozone-generating potential (Schmidt et al., 2004).
A life cycle analysis of glass wool reveals that raw material resources are used extensively. Furthermore, the extraction of limestone and silica from these raw materials can negatively impact local soil quality. 
The total energy consumed by glass wool throughout its life cycle is calculated as 47.3 MJ. The resulting greenhouse gas production from energy consumption is equivalent to 2,20 g of CO2. By using up to 50-80% recycled glass in glass wool production, it is possible to save energy and raw materials and minimize environmental impacts (Alkaya et al., 2012).
A significant portion of the environmental impacts of polyurethane during its life cycle stems from the raw materials. Polyurethane production produces large amounts of volatile organic compounds (VOCs), which lead to the formation of photochemical ozone. Furthermore, because polyurethanes are thermoset plastics, they cannot be recycled at the end of their life cycle.
Accordingly, when CO2 equivalent is considered in terms of greenhouse gas emissions, the following occurs: Polyurethane foam 14.15 g > Glass Wool 1.814 g > Stone Wool 1.449 g. Considering the 2019 unit costs of these chemicals, the highest payback period, at 6.2 years, belongs to stone wool. Monthly net savings of 48.70 ŧ/m² and 46.18 ŧ/m² were achieved for polyurethane foam, stone wool, and glass wool, respectively.
When CO equivalent is considered emissions, the following occurs: Stone Wool 105.35 g > Glass Wool 7.62 g > Polyurethane foam 5 g. When NOx equivalent is considered in terms of greenhouse gas emissions, the following occurs: Glass Wool 8.22 g > Polyurethane foam 8.20 g > Stone Wool 2.47 g. 
When SO2 equivalent is considered in terms of greenhouse gas emissions, the following occurs: Glass Wool 21 g > Polyurethane foam 11 g > Stone Wool 6.08 g.
This study interprets inventory data and LCA practices obtained from reliable institutions working on thermal insulation materials worldwide. When examining the studies on LCA of building materials, a reliable comparison cannot be made due to their varying objectives and scopes. Due to differences in material production processes, special measures such as energy efficiency and chemical usage may be take[image: daire, ekran görüntüsü, grafik içeren bir resim
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The physical properties, life cycle assessment inventories, and environmental impacts of stone wool, glass wool, and polyurethane examined in the study are presented in Table 4. 
Table 4. Physical properties, life cycle assessment inventories and environmental impacts of construction chemicals examined within the scope of the study.
	 
	
	Stone 
Wool
	
	                           
	Glass Wool
	
	 
	PUR
	

	 
	Physic Charac.
	LCA Inventory
	Envir. Impact
	Physic. Charac.
	LCA Inventory
	Envir. Impact
	Physical Charac.
	LCA Inventory
	Envir. Impact

	 
	
	
	
	
	
	
	
	
	

	Thermal Conductiviy Coefficient
	0.04
	1.421 g CO2
	1.449 g CO2 equiv.
	-50/ + 250 °C
	1.814 g CO2
	2.200 g CO2 equiv.
	0.035
	3.400 g CO2
	14.150 g CO2 equiv.

	Compressive Strength
	Cannot
	105.35 g CO
	16.6 MJ
	14-100
	7.62 g CO
	47.3 MJ
	-200/ +110°C
	5 g CO
	323.7 MJ

	Water Absorption Value
	% 2-3 (5cm)
	0.02 g N2O
	3.9 kg
	% 3-10 
(5 cm)
	1.09 g N2O
	27 kg
	30-100
	6.1 g C2H4 
	27 kg

	Intensity 
kg/m3
	30-150
	2.47 g NOx
	12.3 g SO2 equiv.
	1
	8.22 g NOx
	8.4 g SO2 equiv.
	100-400kPa
	8.20 g NOx
	46 g SO2 equiv.

	Temperature Resistance °C
	650-1000
	6.08 g SO2
	1.2 g PO4 equiv.
	
	21 g SO2
	1.3 g PO4 equiv.
	
	11 g SO2
	3 g PO4 equiv.

	Water Vapor Diffusion Resistance Coefficient (µ)
	1
	
	4.6 g C2H4 equiv.
	
	
	2.5 g C2H4 equiv.
	
	
	38 g C2H4 equiv.

	Hygroscopic Equilibrium Humidity
	≤0,2
	 
	 
	 
	 
	 
	 
	 
	 




CONCLUSIONS
While thermal insulation materials are essential for energy efficiency, the environmental impacts of the energy and fossil fuels consumed in the raw material supply and production of these products should not be overlooked. Efforts should be made to minimize the pollution generated primarily during these processes. Therefore, it is thought that the ‘cleaner production’ and ‘green building’ approaches and its applications can contribute to the life cycle of insulation materials.
Taking measures for the energy efficiency of insulation materials, using recycled materials in production processes, having production facilities close to raw material sources, using renewable energy sources and reusing waste materials can make a major contribution to reducing the environmental impact of the life cycle of materials.
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ABSTRACT 
Aim: The study aims to investigate the long-term relationship between economic growth and nutrition- and health-related indicators in Turkey over the period 2008–2022. Specifically, it examines how per capita health expenditure, daily per capita calorie supply, and obesity rates influence real per capita GDP.
Methods: A 15-year annual dataset (2008–2022) was utilized. Real per capita GDP served as the dependent variable, while per capita health expenditure, daily calorie supply, and obesity rate were included as independent variables. All variables were log-transformed prior to analysis. Descriptive statistics were calculated to examine central tendencies and distributional characteristics. Two separate OLS regression models were estimated, and multicollinearity diagnostics were performed using the Varian[image: daire, ekran görüntüsü, grafik içeren bir resim
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Results: Regression findings show that daily calorie consumption and obesity rates have a statistically significant impact on economic growth. In contrast, the effect of per capita health expenditures appears limited, particularly in the short term. Multicollinearity tests confirmed that the models were statistically reliable.
Conclusions: The results suggest that nutrition-related factors, especially calorie intake and obesity prevalence, play a more prominent role in shaping economic growth in Turkey than short-term health spending. Policymakers may need to consider the dual role of nutritional well-being and public health dynamics when designing strategies to enhance long-term economic performance.
Keywords: Economic Growth,Nutrition,Health Expenditure,Obesity,OLS Regression
Introduction and Aim: 
The relationship between economic growth and population health is critically important in terms of labor productivity and overall economic performance. The literature suggests that healthy and balanced nutrition can enhance economic output (Bloom & Canning, 2000; Cutler et al., 2006). Health expenditures have both direct and indirect effects on economic growth; direct effects operate through the health status of the labor force and income generation, while indirect effects emerge through improvements in education, productivity, and quality of life (Barro, 1990; Devarajan et al., 1996). In the context of Turkey, significant changes have been observed over the past 15 years in both economic growth and key nutrition and health indicators. This study aims to quantitatively analyze the long-term interaction between economic growth and nutrition- and health-related expenditures using longitudinal data.
Methods
The dataset used in this study covers the 15-year period from 2008 to 2022. The data sources and variables included in the analysis are as follows:
· Real GDP per capita (USD): World Bank, NY.GDP.PCAP.KD. This variable serves as the dependent variable and is used as a measure of economic growth.
· Per capita health expenditure (current USD): World Bank, SH.XPD.CHEX.PC.CD. Included as an independent variable to evaluate the contribution of health spending to economic growth.
· Daily per capita calorie supply (kcal/person/day): Our World in Data (OWID). Used as an indicator of nutritional status.
· Age-standardized adult obesity rate (%): NCD-RisC database. Included as an independent variable representing nutrition and lifestyle conditions.
Data Preparation and Transformation
All variables were subjected to logarithmic transformation. Log transformation was applied to normalize the distribution of variables, reduce heteroskedasticity, and enable elasticity-based interpretation of coefficients.
Descriptive Statistics[image: daire, ekran görüntüsü, grafik içeren bir resim
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Table 1. Descriptive Statistics (2008–2022)
	Variable
	Mean
	Std. Dev.
	Min
	Max

	gdp_percap_const (USD)      
	11,028.6   
	1,853.6   
	7,862.9
	14,055.1

	healthexp_percap_current (USD)
	467.0    
	56.3
	380.3
	561.7

	cal_kcal_percap_day         
	3,447.3         
	48.1        
	3,370   
	3,530    

	obesity_pct                        
	24.6               
	2.0          
	22.1    
	28.4     



The descriptive statistics indicate that real GDP per capita in Turkey has increased over time, while health expenditures show a fluctuating pattern. Calorie supply exhibits a steady upward trend, and obesity rates have gradually increased throughout the period.
Model Specifications and Analytical Methods
The analyses were conducted using two separate regression models.
Model 1: Obesity and Health Expenditure
Model specification:
lnGDP)=β0+β1ln (HealthExp)+β2ln (Obesity)+ε 
· Dependent variable: ln(GDP)
· Independent variables: ln(HealthExp), ln(Obesity)
Objective:
To assess how economic growth is influenced by obesity rates and health expenditure.
Model 2: Calorie Supply and Health Expenditure
Model specification:
ln(GDP)=β0+β1ln(HealthExp)+β2ln(Calories)+ε 
· Dependent variable: ln(GDP)
· Independent variables: ln(HealthExp), ln(Calories)
Objective:
To analyze the relationship between economic growth, calorie supply, and health spending.
Correlation Analysis
Correlation analysis was conducted to determine the direction and strength of linear relationships among the variables.
Formula: [image: daire, ekran görüntüsü, grafik içeren bir resim
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Correlation coefficients were examined prior to regression to identify fundamental relationships and to detect potential multicollinearity. 
Table 2. Correlation Matrix (Log-transformed Variables)
	Variable
	ln_gdp
	ln_health
	ln_cal
	ln_obesity

	gdp_percap_const (USD)      
	1.00
	- 0.82
	0.98
	0.98

	healthexp_percap_current (USD)
	- 0.82
	1.00
	- 0.87
	- 0.88

	cal_kcal_percap_day         
	0.98         
	- 0.82
	1.00
	1.00    

	obesity_pct                        
	0.98               
	- 0.88
	1.00    
	1.00     


The correlation matrix (Table 2) reveals a strong positive relationship between real GDP per capita and both calorie supply and obesity rate. Conversely, health expenditure exhibits a negative correlation with GDP, suggesting that its impact on economic growth may be limited in the short term. Correlation results were also used to anticipate potential multicollinearity before running the regression models.
Conclusion
This study investigated the long-term relationship between economic growth and key nutrition- and health-related indicators in Turkey over the period 2008–2022. The empirical findings reveal that nutritional factors, particularly daily calorie supply and obesity rates, exhibit a strong and positive association with real GDP per capita. These results suggest that improvements in the population’s nutritional status and increased energy intake may enhance labor productivity and economic performance.
In contrast, health expenditure shows a negative or limited short-term relationship with economic growth. This may indicate that the benefits of health investments require longer time horizons to materialize or that current spending levels are insufficient to generate measurable growth effects. It may also reflect structural inefficiencies in the allocation of health resources.
Overall, the results highlight the critical role of population health and nutrition in shaping macroeconomic outcomes. Policies aiming to promote balanced nutrition, reduce unhealthy weight gain, and improve health system efficiency may yield substantial long-term economic returns. Strengthening preventive healthcare, enhancing public awareness regarding healthy lifestyles, and ensuring effective targeting of health expenditures can further support sustainable economic growth. Future research could extend this analysis by incorporating additional health indicators or exploring nonlinear and dynamic relationships within broader time horizons.
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Abstract: The financing of the healthcare system in Bulgaria is characterized by unevenness in the volume and practical usefulness of cash flows. For example, hospices in Bulgaria receive zero funding for the medical services they provide, while at the same time the Bulgarian population is experiencing negative demographic growth - low birth rate and numerous disabled adults. The sources of funding for hospices in Bulgaria are mainly fees and payments from patients and their relatives, and given the low incomes in the country, these funds are not sufficient resources for the development of hospice activities and for fair accessibility for every Bulgarian citizen to private hospices that provide quality medical services. This article presents the types of cash flows for financing healthcare in Bulgaria and proposes solutions for how palliative care in hospices can be covered by the NHIF (NATIONAL HEALTH INSURANCE FUND).
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INTRODUCTION
The Bulgarian healthcare system has been in the process of reform for more than 30 years [9].  Only in the last five years, as a small part of this process, has a reorganization of hospitals been implemented, which includes the creation of a separate category - hospices. Hospices were expected to meet palliative care needs and reduce costly hospitalizations. Unfortunately, this idea did not come to fruition. The state did not provide funding by creating clinical pathways, the prices of which are covered by funds provided by the NHIF, and thus a real opportunity to provide resources and develop hospices was missed [4]. Therefore, in recent decades, hospices have been exclusively private and are financed solely by the payment of fees by patients or their relatives who wish to be treated. Despite the lack of national funding, good examples of quality medical care can be identified, although they are mainly in private hospices.  The owners of private Bulgarian hospices are trying to develop a sustainable social model for providing hospice and/or palliative care, but without the support of the state this is impossible. This can most easily and quickly happen through contracts with the NHIF for the provision of palliative care. This review article presents the principles of financing the Bulgarian healthcare system and, as a particular aspect, focuses on possible ways for Bulgarian hospices to also be financially supported with state funds.

BASIC RESEARCH AND DISCUSSION 
Distribution of funds in Bulgaria for financing healthcare organizations.
The following lines will present the principle of national financing of state and private medical institutions, with the exception of hospices, for which the Bulgarian NHIF has not legalized clinical pathways. 
It is typical for healthcare organizations in Bulgaria that they receive financial revenues through various channels (state budget funds, financial assistance, subsidies, loans, etc.) in return for the various types of medical services they provide [1,5]. These current, periodic receipts of financial resources on the accounts of healthcare organizations are the main sources for replenishing financial resources. At the same time, healthcare organizations also have their own funds in the form of money in bank accounts, cash in hand, securities (stocks, bonds), and also working capital.
Unlike medical institutions such as hospices, which can be financed only by private business activity, the sources of financing for Bulgarian state healthcare are diverse [7]. These can be: the state and local budgets, extra-budgetary social funds (the so-called socially prepaid solidarity benefits), from enterprises, business organizations from different sectors of the economy and with different forms of ownership, from public organizations, voluntary public associations, associations, foundations, religious organizations, parties, charitable organizations, from Bulgarian citizens and in the form of loans from banks and other financial institutions for a certain period, under a certain percentage, etc. Unfortunately, Bulgarian hospices do not participate in the listed processes of state financing [2,6]. They rely entirely on independent revenues from the payment of medical services provided by patients or their relatives.
 Funding flows in the healthcare system in Bulgaria. [image: daire, ekran görüntüsü, grafik içeren bir resim
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The movement and distribution of funds in relation to healthcare financing in Bulgaria is presented in Fig. 1, which presents a basic diagram of the financing channels for healthcare organizations with different forms of ownership.
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Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]Fig.1. Scheme of financing channels for healthcare organizations with different forms of ownership.

Funding way No. 1 in Fig. 1 reflects the financing of healthcare organizations with funds from the state and local budgets - in the form of budget subsidies, gratuitous monetary resources allocated to the budgets of medical institutions. Indirect budget financing applies not only to state and municipal medical institutions, but also covers private institutions, which are provided with tax breaks, gratuitous leasing of state and local property [8].
Funding No. 2 (Fig. 1) reflects the financing of healthcare according to the mandatory health insurance funds - redistribution of funds, part of which is from deductions from wages and is directed to the mandatory health insurance fund. Further, these funds are provided to medical institutions in the form of payment for the healthcare services provided by them. In this case, financing is carried out by the insurance company through contractually determined insurances. Enterprises can directly conclude a contract with medical institutions for the provision of medical care to the employees of the enterprise, as financing is carried out through direct payments for services provided.
Financing of healthcare organizations by enterprises, organizations, institutions, entrepreneurial structures of various industries and forms of ownership (No. 3, Fig. 1) is carried out in various forms - through voluntary health insurance of workers in a given enterprise. In such a case, financing is carried out by an insurance company within the framework and under the conditions specified in the insurance contract.
Funding No. 5 in Fig. 1 reflects the financing of healthcare organizations and institutions by public organizations: voluntary public associations, associations, foundations, religious organizations, parties, charitable organizations - free funds provided, addressed to certain healthcare organizations for targeted use. This number includes both Bulgarian and foreign associations and foundations oriented towards supporting healthcare.
A significant subject of financing of medical organizations is the population (No. 6, Fig. 1) in the person of citizens who take care of their own health and the health of their family members. The population directly pays for the provided health services, acquires medicines and other means of treatment provided for a fee. This is the only option for self-financing of hospices in Bulgaria. Indirectly, people cover part of their costs through their monthly contributions for compulsory health insurance, but can benefit from them only when the NHIF covers the medical [image: daire, ekran görüntüsü, grafik içeren bir resim
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Healthcare organizations can attract funds in the form of credits, loans (No. 4, Fig. 1), provided by credit institutions (banks and other financial institutions) for a certain period against interest. Obtaining loans requires the fulfillment of a number of conditions.
CONCLUSION
Contemporary Bulgaria, compared to the countries of the European Union, is facing very serious challenges related to the aging of the population, increasing the diversity of socially significant diseases, and extending the life expectancy of people. In this sense, the place and role of hospices in the Bulgarian healthcare system are extremely important [3]. Unfortunately, the problem of national financing of medical services in hospices has not yet been solved. It is necessary to create clinical pathways for palliative care for patients who need hospice treatment, which would be paid for by the NHIF.
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ABSTRACT
Aim: Today, increasing antimicrobial resistance poses a significant threat to the treatment of infectious diseases. This situation has increased the interest in antimicrobial agents of natural origin. Oils derived from plant seeds, in particular, exhibit antimicrobial potential due to the bioactive compounds they contain. In this study, the antibacterial activities of commercially available fig (Ficus carica), watermelon (Citrullus lanatus) and apricot (Prunus armeniaca) seed oils against Staphylococcus aureus (S. aureus) and Klebsiella pneumoniae (K. pneumoniae) were evaluated.
Methods: In the study, minimum inhibitory c[image: daire, grafik, ekran görüntüsü, sanat içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]oncentration (MIC) and minimum bactericidal concentration (MBC) values ​​at which no growth was observed were determined for fig, watermelon and apricot kernel oils prepared at different concentrations (100–0.20%).
Results: In the K. pneumoniae strain, it was determined that bacterial growth was completely inhibited at 100% concentration in fig and apricot kernel oil and at 50% concentration in watermelon seed oil. In S. aureus strain, it was determined that growth was inhibited only at 100% concentration in all fig, watermelon and apricot seed oils. It is particularly noteworthy that watermelon seed oil has a stronger antibacterial effect on K. pneumoniae. MBC results were found to be compatible with the MIC results of both bacteria.
Conclusions: The findings suggest that fig, watermelon, and apricot kernel oils can exhibit antibacterial activity against both bacteria studied. However, investigating the antimicrobial potential of the seed oils and the mechanisms of action of their active ingredients will be an important step in developing alternative antimicrobial agents.
Keywords: seed oil ,fig ,watermelon, apricot ,antibacterial activity 
INTRODUCTION
Antimicrobial resistance is one of the most important problems threatening public health today. The World Health Organization (WHO) reports that the need for new, reliable, and naturally derived antimicrobial agents is increasing due to the gradual decline in effectiveness of existing antibiotics, particularly with the rapid spread of multidrug-resistant bacteria (1). Vegetable oils contain unsaturated fatty acids, phenolic compounds, tocopherols and non-volatile bioactive components. Thanks to these features, it has become a remarkable group among natural products in recent years (2, 3). 
The antimicrobial effects of plant seed oils are based on various mechanisms such as increased permeability and disruption of bacterial cell membrane integrity, loss of cytoplasmic content, enzyme inhibition and protein denaturation (4). Apricot (Prunus armeniaca), fig (Ficus carica) and watermelon (Citrullus lanatus) seeds are among the natural products frequently studied in the literature for their antimicrobial, antioxidant and anti-inflammatory properties due to their rich phytochemical content and fatty acid profiles (5-8). For example, apricot kernel oil has been reported to have inhibitory effects against both Gram-positive and Gram-negative bacteria (7, 8). Studies on fig seed oil show that the chemical composition of the oil contains high levels of linoleic and oleic acids, and that these components provide measurable antimicrobial activity against some pathogenic bacteria (5, 6). Similarly, the richness of linoleic acid in seed oils belonging to Cucurbitaceae species has shown that these oils can provide significant inhibition against clinically important bacteria such as S. aureus and Escherichia coli (E. coli) (9).It is known that the antimicrobial effect of these oils is affected not only by the fatty acid composition but also by factors such as the extraction method and the phytochemical profile of the seed (10). Phenolic compounds, tocopherols and free fatty acids have been shown to target the bacterial cell membrane, increase membrane permeability and suppress bacterial growth by disrupting metabolic processes (2, 11). Resistant pathogens such as MRSA and carbapenemase-producing K. pneumoniae limit current therapies and increase the need for natural antimicrobial agents (1, 12). Studying plant seed oils is important for developing new antimicrobial strategies and evaluating natural products for pharmaceutical and biotechnological applications.
In this study, addresses a literature gap by evaluating the antibacterial activities of fig, watermelon, and apricot kernel oils against S. aureus and K. pneumoniae using their MIC and MBC values
METHOD[image: daire, ekran görüntüsü, grafik içeren bir resim
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Bacterial Strains
Standard bacterial strains: S. aureus ATCC 25923 for Gram-positive bacteria and K. pneumoniae ATCC 13883 for Gram-negative bacteria were used to determine antibacterial activity.
Minimal inhibitory concentration (MIC) test
MIC values were determined by the EUCAST-recommended microdilution method using cation-adjusted Mueller Hinton Broth (CAMHB). Serial dilutions (100–0.20%) of fig, watermelon, and apricot kernel oils were added to wells, followed by bacterial suspensions adjusted to 0.5 McFarland and diluted to 10⁵ cfu/ml. After incubation at 37°C for 18–20 hours, plates were read at 630 nm, and the lowest concentration showing no growth was recorded as the MIC. All tests were performed in triplicate.
Minimum bactericidal concentration (MBC) test
Samples from MIC wells without growth were transferred to Mueller Hinton Agar (MHA) and incubated at 37°C for 18–20 hours. Growth was assessed and compared with the microdilution wells, and the concentrations showing no growth were identified as the MBC values.
RESULTS
The antibacterial potential of the seed oils was evaluated by MIC and MBK analyses on S. aureus and K. pneumoniae strains (Table 1, Figure 1). When looking at the effect on the Gram-negative strain K. pneumoniae, 100% concentration was required for complete inhibition of fig and apricot kernel oils. In contrast, watermelon seed oil was found to provide inhibition at 50% concentration in the same strain. This indicates that watermelon seed oil has more effective antibacterial activity on K. pneumoniae. When the Gram-positive strain S. aureus was examined, it was found that all seed oils tested (at 100% concentration) inhibited bacterial growth. It was observed that the MBK values ​​of all oils were consistent with the MIC results for both strains. As a result of the full compatibility of the MBK results with the MIC values, it was concluded that the inhibition occurred as a result of a bactericidal effect, not a bacteriostatic effect. In the light of these findings, it was determined that watermelon seed oil showed a significant superior effect especially against K. pneumoniae strain.
Table 1. MIC and MBC values (%) of seed oils against S. aureus and K. pneumoniae strains.
	Bacteria Strains
	Fig
	Apricot
	Watermelon

	
	(%)
	(%)
	(%)

	
	MIC
	MBC
	MIC
	MBC
	MIC
	MBC

	K. pneumoniae ATCC 13883
	100
	100
	100
	100
	50
	50

	S. aureus
ATCC 25923
	100
	100
	100
	100
	100
	100


MIC: Minimum İnhibitory Concentration; MBC: Minimum Fungicidal Concentration
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Figure 1. MBC petri dish images of seed oils (A) S. aureus ATCC 25923 (B) K. pneumoniae ATCC 13883; NC: negative control; PC: positive control.
DISCUSSION
Vegetable seed oils have been intensively researched in recent years for both their nutritional value and pharmacological potential (13). It has been reported in the literature that oils obtained from fig (Ficus carica), apricot (Prunus armeniaca) and watermelon (Citrullus lanatus) seeds contain high levels of unsaturated fatty acids and various bioactive compounds. (5, 7, 14, 15). These components indicate that these oils can be considered both as functional foods and antimicrobial agents.
Fig seed oil has been found to be rich in γ-tocopherol and omega-3 and has been reported in the literature to exhibit antimicrobial activity against both gram-positive and gram-negative bacteria (6, 13). Duman et al. (2018) found that fig fruit and seed oils showed significant inhibitory effects on S. aureus, Bacillus subtilis (B. subtilis), E.coli and Salmonella typhimurium (6). Another study revealed that adding fig seed oil to chitosan-based films both increased mechanical strength and strengthened antimicrobial activity on S. aureus and E. coli (16). These results support the potential of fig seed oil in food packaging and functional applications.
Apricot kernel oil also attracts attention with its bioactive contents and has been reported in the literature to have similar antimicrobial properties (2, 7, 8, 17, 18). Lee et al. (2014) showed that apricot seed oil exhibited inhibitory effects on S. aureus, B. subtilis, E. coli and Pseudomonas aeruginosa (P.aeruginosa) (7). In addition, the antioxidant and antimicrobial potential of apricot kernel oil was highlighted by another study and it was reported that it could be considered as a functional food (8). In addition, apricot and pumpkin seed oils have been found to be high in linoleic acid and tocopherol (2). The study conducted by Matthaeus and Oezcan (2009) showed that Prunus type seed oils are rich in unsaturated fatty acids and tocopherols, and these findings supported the consistency of the results in the literature (17). Another study examined the fatty acid composition and oxidative stability of Prunus seed oils and reported that these oils are suitable for functional food and pharmaceutical applications. (18).
Various studies have shown that watermelon seed oils also have strong antibacterial and antioxidant properties (15, 19, 20). Adunola et al. (2015) found that watermelon seed extract had an inhibitory effect on S. aureus, B. subtilis, E. coli and P. aeruginosa (15). Another study examined the antioxidant and pharmacological effects of watermelon seed oil and reported that it was effective in removing free radicals (19). A study evaluating the antibacterial activity of watermelon by-products reported significant antimicrobial activity against Listeria monocytogenes, Salmonella enterica and E. coli (20). These findings suggest that watermelon seed oil exhibits particularly strong potential against gram-negative bacteria. The results of our study, consistent with the literature, revealed that fig, apricot and watermelon seed oils exhibited antimicrobial activity on K. pneumoniae and S. aureus. Particularly, the strong inhibitory effect of watermelon seed oil on K. pneumoniae was found to be remarkable and consistent with the results reported in the literature.
CONCLUSION[image: daire, ekran görüntüsü, grafik içeren bir resim
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Fig, apricot, and watermelon seed oils showed significant antibacterial activity, with watermelon seed oil strongly inhibiting K. pneumoniae, supporting their potential as alternative antimicrobial agents and aligning with existing literature on vegetable seed oils.
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ABSTRACT
Aim: Parkinson's disease is a major public health problem worldwide, and research focusing on the anatomical basis of the disease is increasing. The aim of this study is to examine postgraduate theses on Parkinson’s Disease prepared in anatomy departments in Türkiye and to determine thematic, methodological and content trends in theses.
Methods: This study was designed as a descriptive study. Data were obtained from the National Thesis Center of the Council of Higher Education in Türkiye using the keyword “Parkinson”. Among the accessible theses, those with the field of “Anatomy” were filtered and included in the study. Theses were classified according to year, type, institution, methodological approach and anatomical structures examined.
Results: A total of 27 theses (14 master’s, 12 doctoral, 1 medical specialization) were analyzed. Methodological diversity was prominent; imagin-based studies frequently focused on the cerebellum, basal ganglia, brainstem, and various cortical, subcortical regions, while experimental studies often used animal models to investigate the neuroprotective effects of different interventions. An increase in the number of theses has been observed in recent years.
Conclusions: This study contributes to clearer understanding of the current literature profile by providing an overview of postgraduate anatomy theses on Parkinson’s disease in anatomy departments in Türkiye. Future studies with larger samples and larger data sets may help further expand the map of research in this area.
Keywords: Anatomy, Parkinson’s disease, Postgraduate theses
Introduction
Parkinson’s disease (PD), whose prevalence increases with advancing age and affects approximately 1% of individuals over 60 years old, is the second most common neurodegenerative disorder after  Alzheimer’s disease [1, 2]. Prolonged life expectancy, increasing prevalence of PD, decreased quality of life, decreased labor productivity, and rising healthcare costs have made the disease a major public health and societal problem globally [3]. This situation has made the mechanism of the disease the focus of scientific research.
The neuropathological basis of the disease is decreased striatal dopamine levels as a result of degeneration of dopaminergic neurons in the substantia nigra pars compacta [4]. As dopaminergic loss progresses, communication between brain regions responsible for regulating movement is disrupted, leading to characteristic symptoms such as bradykinesia, rigidity, resting tremor, and postural instability [5].  It has been reported that PD is not limited to the basal ganglia, but that broader neuroanatomical changes can also be observed in various brain structures that play an important role in motor and non-motor functions, such as the cerebellum, thalamus, and brainstem [6].  
Advances in imaging technologies have enabled more comprehensive, detailed, and quantifiable examination of the structural changes associated with PD. Modern magnetic resonance imaging techniques and advanced analytical methods are frequently used, particularly in the assessment of basal ganglia structures and white matter connections, providing important insights into the neuroanatomical basis of the disease [7-9].  These imaging-based approaches contribute to earlier detection of disease related structural changes and provide more accurate evaluation of target anatomical regions [8, 10].  
The increasing diversification of research topics and methodological approaches in recent years has made it important to systematically present the general landscape of academic outputs related to PD. The aim of this study is to evaluate academic production trends in Türkiye by [image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]examining postgraduate theses on PD prepared in the field of anatomy in terms of subject, method and content.
Methods
This study is a descriptive analysis of postgraduate theses on PD prepared in anatomy departments in Türkiye. Data were obtained from the online database of the National Thesis Center of the Council of Higher Education (https://tez.yok.gov.tr/UlusalTezMerkezi/).
The “Advanced Search” option of the system was used during the screening process. The keyword field was set to “Parkinson,” the search field to “all,” the permission status to “permitted,” and the group to “medicine.” No restrictions were applied regarding year or thesis type, allowing access to theses from all periods and levels recorded in the system. This query yielded a total of 762 theses. Among these, only the theses with “anatomy” listed in the “subject” section were filtered and examined. 
The theses were evaluated in terms of year of completion, type of thesis (master’s, PhD, medical specialty), the university in which they were conducted, the methods used, the anatomical regions examined, and the main findings.
The theses were categorized into two main methodological groups:
Imaging-based studies: Morphometric and structural analyses based on human imaging data.
Experimental studies: Experimental research conducted using animal models.
Results
Among the 762 postgraduate theses on PD, a total of 27 theses conducted in anatomy departments were identified. Of these, 14 (52%) were master’s theses, 12 (44%) were doctoral theses, and 1 (4%) was a medical specialty thesis. All studies were completed between 2015 and 2025. This indicates that academic interest in PD research has increased in recent years and theses have begun to be conducted with more advanced methodological approaches.


Table 1. Distribution of the theses by the universities where they were conducted
	University
	total
	Master’s thesis
	PhD thesis
	Medical specialty thesis

	Akdeniz University
	4
	3
	
	1

	Marmara University
	4
	1
	3
	

	Ondokuz Mayıs University
	3
	1
	2
	

	Erciyes University
	2
	1
	1
	

	İstanbul Medipol University
	2
	2
	
	

	Tokat Gazi Osman Paşa University
	2
	2
	
	

	Karadeniz Teknik University
	2
	
	2
	

	Fırat University
	1
	1
	
	

	Aydın Adnan Menderes University
	1
	
	1
	

	Tekirdağ Namık Kemal University
	1
	1
	
	

	Çukurova University
	1
	1
	
	

	Malatya Turgut Özal Üniversitesi
	1
	1
	
	

	Karabük University
	1
	
	1
	

	Sağlık Bilimleri University
	1
	
	1
	

	Kocaeli University
	1
	
	1
	

	Total
	27
	14
	12
	1



The institutions with the highest number of theses were Akdeniz University and Marmara University (Table 1).
In imaging-based theses, it has been observed that the structures examined in Parkinson's patients show a wide distribution, including white matter, gray matter, cerebellum, basal ganglia nuclei, cerebral ventricles, subcortical structures, frontal, temporal, parietal and occipital lobes, corpus callosum and brainstem region. In most of these studies, volumetric and structural differences were found to be more pronounced in Parkinson's disease patients compared to control groups; volume decreases were reported more frequently in some regions (such as the cerebellum, lobar volumes, putamen, and nucleus lentiformis), while in some structures, volume increases or no significant differences were found. Findings have also been reported indicating that morphometric parameters may provide diagnostic value and potential benefit as early biomarkers in PD. The basal ganglia, ventricular system and cerebellar regions are generally the most frequently recurring anatomical focus areas.
Toxic-based animal models have been used to simulate Parkinson's disease in experimental theses, and these studies have mostly focused on investigating the effects of pharmacological agents, biological compounds or behavioral interventions with potential neuroprotective properties. The effects of the interventions have been evaluated primarily through dopaminergic neuronal damage, oxidative stress markers, and motor performance. Overall, experimental studies have provided evidence that various interventions may provide protective effects against the neurodegeneration process.
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Figure 1. Distribution of the theses by year
The figure shows the annual numerical distribution of anatomy theses on PD. While the number of theses has fluctuated over the years, a significant increase has been observed recently (Figure 1).
This distribution indicates that interest in PD within anatomy theses in Türkiye has steadily increased over time.
Discussion
This study aimed to reveal the content and methodological trends of postgraduate theses prepared in the field of anatomy on PD in Türkiye. The findings showed that the theses included both imaging-based morphometric analyses and experimental animal model studies. This suggests that within the discipline of anatomy, the topic is addressed not only at the level of structural measurements, but also from different perspectives aiming to investigate its pathophysiological processes. The increase in the number of theses in recent years shows that the disorder has started to take more place in the research agenda. 
The examination of volumetric and microstructural changes in different brain regions in theses focusing on imaging studies is consistent with international research investigating the large-scale brain network effects of the disease [11, 12]. Considerations focusing specifically on the cerebellum, basal ganglia components, and subcortical structures support the current view that PD is not limited to the nigrostriatal system. This trend is also evident in large-scale neuroimaging studies where morphometric measurements are assessed in multiple brain regions and structural analyses aim to correlate with clinical features of the disease [13-15]. Evaluating neuroprotective agents in experimental model studies is consistent with the current scientific view that animal models remain an important research tool for investigating the mechanisms of PD [16]. 
This study has several limitations. First, only theses accessible through the Council of Higher Education's National Thesis Center and classified under the "Anatomy" department were [image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]included; therefore, theses without access or those prepared in other departments but containing anatomical content were not considered. Furthermore, the lack of standard data presentation formats and methodological details in the theses is another important limitation that may have limited comparability in the content analysis.
Conclusion
The recent increase in theses on PD prepared by anatomy departments in Turkey demonstrates the increasing importance of neurodegenerative diseases in anatomy. The use of both morphometric imaging and experimental modeling methods in these theses demonstrates the discipline's ability to integrate diverse research approaches. Future studies with larger samples and diverse data sources are expected to further advance our understanding of the neuroanatomical basis of PD.
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ABSTRACT
Aim: Biosilica is a biomaterial with promising applications in drug delivery, bone regeneration, and wound healing. In recent years, due to the global trend toward eco-friendly materials and the influence of advancements in healthcare, there has been a growing demand for bio-based silica in the medical, pharmaceutical, and cosmetic sectors. To meet these demands, research is needed to understand the properties and usability of biosilica produced from natural sources.
Methods: In this study, biosilica samples were extracted from Suberites domuncula, Petrosia ficiformis, and Geodia cydonium and characterized using Fourier Transform Infrared Spectroscopy (FTIR), Scanning Electron Microscopy (SEM), and X-Ray Diffraction (XRD). Bioactivity was assessed by evaluating calcium phosphate (CaP) deposition after immersion in Simulated Body Fluid (SBF) for 28 days.
Results: FTIR, SEM, and XRD analyses confirmed the biosilica composition of sponge spicules with different morphologies. S. domuncula exhibited an amorphous structure, while calcined P. ficiformis biosilica showed a crystalline structure. After incubation in SBF, P. ficiformis developed a dense CaP surface layer, while G. cydonium developed a sparse CaP layer on its surface.
Conclusions: These findings demonstrate that biosilica derived from P. ficiformis and G. cydonium exhibits significant bioactivity, indicating potential for bone tissue engineering. Additionally, the porous sterrasters of G. cydonium may offer advantages for controlled drug delivery applications.

Keywords: Marine sponge, biosilica, physicochemical properties, bioactivity, Çanakkale strait.
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Introduction and Purpose
[bookmark: _Hlk215250527]Biosilica is a form of silicon formed by the precipitation of dissolved silicic acid through biological processes. It is produced by the silicate enzyme in marine sponges and is the primary structural component of the spicules in their skeletons [1,2]. Sponge-derived biosilica microspicules are promising biomaterials for applications such as transdermal drug delivery, bone regeneration, wound healing, and drug transport due to their antibacterial, anti-inflammatory, and bioactive properties [1,3,4,5]. Future studies are recommended to more comprehensively investigate the biomedical potential of both pure and element-doped forms of biosilica [6]. In adddition, the global shift toward sustainable and environmentally friendly materials is rapidly increasing the demand for bio-based silica, with the market expected to grow from USD 312.9 million in 2024 to USD 1,361 million by 2035 [7]. Considering the rising demand for biosilica in the health, cosmetic, and pharmaceutical sectors, it is essential to thoroughly characterize these materials to enable the more efficient utilization of existing biosilica sources.
This study aims to conduct physicochemical characterizations of biosilicas obtained from three sponge species (Geodia cydonium, Petrosia ficiformis, and Suberites domuncula) sampled from the Çanakkale Strait, and to perform bioactivity screening using the Ca test to assess their biomedical potential.
Methods[image: daire, ekran görüntüsü, grafik içeren bir resim
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The sponge species G. cydonium (Linnaeus, 1767), S. domuncula (Olivi, 1792), and P. ficiformis (Poiret, 1789) were collected from 0-45 m depths in the Çanakkale strait. The sponge samples were washed with distilled water to remove impurities. Bioceramic structures were obtained by calcining the sponge pieces at 750-800 °C for 6 hours. Biosilica was obtained by soaking sponge samples overnight in 5% sodium hypochlorite to remove organics, followed by treatment with a 1:4 nitric/sulfuric acid solution and repeated washing with distilled water until neutral pH was reached.
Bioactivity analyses were performed by soaking biosilica samples in simulated body fluid (SBF) at 37 °C for 21 days, using 10 mL SBF per gram of biosilica [8]. Apatite formation was observed on the SBF-treated biosilica samples. 
FTIR spectra of sponge biosilica were recorded using a Perkin–Elmer ATR FT-IR (4000–450 cm⁻¹). Biosilica surface properties and elemental composition were examined by SEM–EDX (JEOL JSM 5600). Thermal degradation of the biosilica samples was analyzed by TGA (NETZSCH STA 449F3) under nitrogen up to 900 °C. XRD patterns of the biosilica samples were recorded using a Bruker diffractometer (Cu target, 40 kV, 40 mA, 2θ: 5°–45°) JCPDS 43-0697.
Findings 
Characterization of Biosilica Structures
[bookmark: _Toc172032204][bookmark: _Toc172032210]G. cydonium, S. domuncula, and P. ficiformis possess skeletons reinforced with biosilica-based spicules, providing structural support (Figure 1). The IR spectra of the spicules obtained from the sponge species G. cydonium, S. domuncula, and P. ficiformis exhibit the characteristic biosilica bands, including the asymmetric Si–O–Si stretching vibrations (1042–1072 cm⁻¹), the symmetric Si–O–Si stretching vibrations (783–791 cm⁻¹), the vibration of free Si–OH groups (940 cm⁻¹), and the Si–O stretching as well as the O–Si–O and Si–O–Si bending modes (542–617 cm⁻¹) (Figure 2). The FTIR analysis results are consistent with the literature and confirm that the chemical structure of the sponge spicules is composed of Si–O bonds, demonstrating their biosilica nature [1,9].
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Figure 1. Sponge species and their biomineralized structures. a) G. cydonium, b) G. cydonium needle spicules, c) G. cydonium spherical spicules, d) Petrosia ficiformis, e) P. ficiformis calcined biosilica, f) P. ficiformis biosilica g) S. domuncula, h) S. domuncula biosilica
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Figure 2. FTIR graphs of biosilica sampes. a) S. domuncula biosilica, b) G. cydonium biosilica, c) P. ficiformis biosilica.

G. cydonium had spicules composed of spherical micro (diameter: 30-50 μm) and needle-shaped sclerites (diameter: 20 μm, 5 mm to 1 cm) (Figures 3a,b). The biosilicate spicules of the P. ficiformis were spindle-shaped (10 μm wide and 200-300 μm long) (Figure 3d). The skeleton of S. domuncula consisted of megasclerites (150-200 μm long and 5-10 μm in diameter) called tylostiles, which had a pointed end and a bulbous knob at the other (Figures 3e and 3f). The calcined P. ficiformis skeleton showed a network of siliceous spicules and oxeae cavities (Figure 3c). Calcined biosilica structures of various sponge species exhibit brittle three-dimensional structures composed of siliceous spicules of different sizes and shapes [1,10]. 
The biosilica spicules of S. domuncula exhibit a very pure and clean biosilica structure with high Si and O ratios (53.84 wt% O, 42.54 wt% Si) and low C level (3.63 wt%). The biosilica spicules of P. fuciformis show the presence of pure SiO2 (56.27 wt% O, 35.99 wt% Si) and also contain small amounts of C, Na and Cl. The elemental composition of the needle spicules of G. cydonium consists of Si, O, Na, C, K and Al, while that of the sterrasters contains Si, O, Na, C, Tl and Al. Sponge biosilica spicules can contains K, Ca, P, Na, Mg, Al and S in their structures and have the ability to bind to other basic cations [1].
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[bookmark: _Toc172032206]Figure 3. SEM images of biosilica samples. a) G. cydonium needle spicules, b) G. cydonium sterrasters, c) Calcined P. ficiformis, d) P. ficiformis spicules, e), f) S. domuncula spicules
 While the peaks at 21.01°, 22.05°, 28.54°, 31.52°, 28.54°, 31.52°, 36.22° in the X-ray diffraction pattern of the calcined skeleton of P. ficiformis reflect the cristobalite form of silica (JPDS card no: 00-039-1425, Cristobalite, SiO2), the sharp peaks at 26.82°, 50.34°, 60.10° and 68.47° reflect the quartz crystalline phase (JPDS card no: 00-046-1045, Quartz, SiO2) (Figure 4a). Calcination of the P. ficiformis skeleton at 650 °C resulted in the transformation of amorphous silica into the cristobalite phase [1]. The X-ray diffraction pattern of S. domuncula biosilica exhibited a broad peak around 2θ = 23º (Figure 4b). The broad peak observed between 16 and 35° at 2θ is typical of natural amorphous biosilica [6], shows its purity.
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[bookmark: _Toc172032205]Figure 4. XRD diffractograms of biosilica structures. a) P. ficiformis calcined biosilica, b) S. domuncula biosilica

Bioactivity of Biosilica Structures
The bioactivity of sponge biosilica was determined by measuring the ability of biosilica immersed in SBF to support the deposition of a CaP layer on their surfaces. After the SBF treatment, the FTIR spectra of the biosilicas from G. cydonium, P. ficiformis, and S. domuncula exhibited characteristic stretching and bending bands of phosphate (P–O, O–P–O) and silica (Si–O–Si, O–Si–O) groups, indicating the formation of phosphate–silica interaction-based structures on the surface (Figure 5). The presence of PO₄³⁻-related bands in G. cydonium biosilica and P. ficiformis calcined bioceramics confirms apatite deposition on their surfaces. Although PO₄³⁻ signals were also detected in P. ficiformis and S. domuncula biosilica spicules, their spectra remained dominated by silica-phase vibrations. These findings agree with previous studies reporting orthophosphate lattice bands—indicative of hydroxyapatite—between 500–620 cm⁻¹ and at ~560 and 604 cm⁻¹ in P. ficiformis calcined bioceramics and the biosilica sterrasters of G. macandrewii after 21 days of SBF incubation [11].
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[bookmark: _Toc172032235]Figure 5. FTIR graphs of biosilica samples after SBF treatment. a) G. cydonium needle biosilica, b) G. cydonium sterraster biosilica, c) P. ficiformis calcined biosilika, d) P. ficiformis biosilica, e) S. domuncula biosilica
The sponge biosilicas were analyzed by SEM to observe the formation of calcium phosphate (CaP) layers on their surfaces. After SBF immersion, G. cydonium spicules showed scattered flower-like CaP deposits (Figure 6a,b, while the 3D calcined P. ficiformis structure was densely covered with cauliflower-like hydroxyapatite formations (Figures 6d). In contrast, no apatite formation was detected on the surfaces of P. ficiformis biosilica powder (Figure 6c) or S. domuncula biosilicas (Figures 6e,f). Kokubo and Takadama [8] reported that materials forming an apatite layer in SBF, which mimics human plasma ion concentrations, can bond to living bone, indicating in vivo bioactivity. Biosilica bioactivity depends on the presence of Ca, Mg, and P, which facilitate HA nucleation and growth, whereas samples lacking these ions show no inherent bioactivity [1,10]. Consistently, G. cydonium spicules and calcined P. ficiformis formed apatite, while S. domuncula and powdered P. ficiformis did not.
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[bookmark: _Toc172032237]
Figure 6. Surface morphology of biosilica structures after SBF application. a) G. cydonium needle spicule, b) G. cydonium sterraster, c) P. ficiformis biosilica, d) Calcined P. ficiformis, e), f) S. domuncula biosilica
Conclusions
	This study shows that P. ficiformis bioceramics and G. cydonium biosilica are bioactive and suitable for use as biomimetic bone-regeneration scaffolds and implant coatings. G. cydonium’s porous spicules also appear promising for drug delivery, and the sponge-derived biosilicas may serve as versatile platforms for cosmetic and medical formulations.
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Introduction:
Urinary tract infections (UTIs) are among the most prevalent community-acquired bacterial infections, affecting millions of individuals each year. They constitute a primary reason for empirical antibiotic prescriptions in the outpatient setting. The majority of cases are caused by Enterobacterales, particularly Escherichia coli, which accounts for more than half of global UTIs episodes. However, the rising prevalence of antimicrobial resistance especially Extended-Spectrum Beta-Lactamase (ESBL)-producing strains has substantially limited the effectiveness of many commonly used agents, including third-generation cephalosporins and fluoroquinolones.
The evolution of antimicrobial resistance (AMR) is influenced by numerous factors, such as inappropriate antibiotic use, increasing rates of comorbidities, aging populations, and widespread community transmission of resistant pathogens. ESBL-producing E. coli and Klebsiella spp. have been increasingly reported in community settings, challenging traditional empirical therapy guidelines. As resistance escalates, treatment options become restricted to broader-spectrum agents, which in turn may contribute to the emergence of carbapenem resistance.
Local surveillance plays a critical role in guiding empirical therapy decisions. National and global trends alone cannot adequately inform local clinical practice, as resistance patterns vary widely by region. Therefore, periodic evaluation of the distribution of urinary pathogens and their susceptibility profiles is essential.
This study aimed to provide updated epidemiological data by analyzing urine culture isolates from patients diagnosed with community-acquired UTIs over a one-year period, focusing on bacterial distribution and antimicrobial resistance patterns, particularly ESBL production and carbapenem susceptibility. [image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]
Methods:
Study Design and Setting
This retrospective descriptive study evaluated urine culture results from patients diagnosed with community-acquired UTIs over a 12-month period (October 1st, 2024 to September 30th, 2025) at two tertiary care centers. Only outpatient samples or samples obtained within the first 48 hours of hospital admission were included to ensure community-acquired origin.
Data Collection
Urine culture isolates were retrieved from the hospital microbiology database. Demographic data were not included, as the study focused solely on microbiological and antimicrobial susceptibility profiles. Duplicate isolates from the same patient within a 30-day period were excluded.
Microbiological Analysis
Urine samples were processed according to standard laboratory procedures. Significant bacteriuria was defined as the growth of ≥10⁵ CFU/mL of a single organism. Species identification was performed using conventional biochemical methods and automated systems.
Antimicrobial Susceptibility Testing
Susceptibility testing was conducted using the Kirby–Bauer disk diffusion method and automated testing platforms. Interpretation of antimicrobial resistance was performed according to the European Committee on Antimicrobial Susceptibility Testing (EUCAST) guidelines. The presence of ESBL was defined as resistance to third-generation cephalosporins, while carbapenemase resistance was determined based on resistance to meropenem or imipenem.
Data Analysis
Data were summarized using descriptive statistics. Frequencies and percentages were used to describe the distribution of bacterial species and their antibiotic resistance patterns.
Results:
A total of 366 urine culture isolates were included. The most frequently isolated pathogen was Escherichia coli (51.4%, n = 188). Klebsiella spp. accounted for 18.6% (n = 68). Other organisms included Enterococcus spp. (13.2%, n = 48), Pseudomonas aeruginosa (4.1%, n = 15), Proteus spp. (3.8%, n = 14), Enterobacter spp. (2.7%, n = 10), Staphylococcus spp. (2.5%, n=9), Citrobacter spp. (2.1%,n=8).
These results indicate that Enterobacterales comprised the majority of community-acquired UTI pathogens (Table1). [image: daire, ekran görüntüsü, grafik içeren bir resim
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Antimicrobial Resistance Patterns
Escherichia coli
Fluoroquinolone resistance was significant, with ciprofloxacin resistance at 50% and levofloxacin at 46.8%. Nitrofurantoin resistance was low (5.3%), supporting its continued use as a first-line agent for uncomplicated UTIs. Beta-lactam resistance was substantial, with 48.9% resistant to ceftriaxone, 45.7% to ceftazidime, and 55.3% to cefuroxime. ESBL positivity was 48.9%. Gentamicin resistance was 15.9%, while amikacin resistance remained low (3.2%). Carbapenem resistance rates were low (2.1% for meropenem and imipenem).
Klebsiella spp.
ESBL production was identified in 55.9% of isolates. Resistance to ceftriaxone (55.9%), cefuroxime (61.8%) and ceftazidime (47%) was high. Amikacin resistance was 20.6%, gentamicin 23.5%, and nitrofurantoin 32.3%. Carbapenem resistance was higher than E. coli, [image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]with 8.8% resistant to meropenem and 5.9% to imipenem. Ertapenem resistance reached 23.5%, indicating emerging community carbapenem resistance (Table 2).
Table 1. Distribution of Isolated Microorganisms
	Escherichia coli n (%)
	188  (51.4)

	Klebsiella spp. n (%)
	68 (18.6)

	Enterococcus spp. n (%)
	48 (13.2)

	Pseudomonas aeruginosa n (%)
	15 (4.1)

	Proteus spp. n (%)
	14 (3.8)

	Enterobacter spp. n (%)
	10 (2.7)

	Staphylococcus spp. n (%)
	9  (2.5)

	Citrobacter spp. n (%)
	8  (2.1)

	Candida spp. n (%)
	6  (1.6)

	Total  n (%)
	366 (100)


Table 2. Antimicrobial Resistance Profiles of E. coli and Klebsiella spp.
	Antibiotics
	Escherichia coli (n=188)
n                    %
	Klebsiella spp. (n=68)
n                    %

	Amoxicillin-Clavulanate
	100
	53.2
	36
	52.9

		



	Ampicillin



	128
	68.1
	64
	94.1

	Amikacin
	6
	3.2
	14
	20.6

	Gentamicin
	30
	15.9
	16
	23.5

	Nitrofurantoin
	10
	5.3
	22
	32.3

	Ceftriaxone
	92
	48.9
	38
	55.9

		



	Ceftazidime



	86
	45.7
	32
	47.0

		



	Cefuroxime



	104
	55.3
	42
	61.8

	Cefepime
	82
	43.6
	28
	41.2

	Cefixime
	98
	52.1
	38
	55.9

	Meropenem
	4
	2.1
	6
	8.8

	Imipenem
	4
	2.1
	4
	5.9

	Ertapenem
	10
	5.3
	16
	23.5

	Piperacillin-tazobactam
	38
	20.2
	32
	47.0

		Ciprofloxacin



	94
	50.0
	34
	50.0

	Levofloksasin
	88
	46.8
	30
	44.1

	Trimetoprim/sulfametoksazol 
	54
	28.7
	28
	41.2


Conclusion: 
This study highlights a significant presence of ESBL-producing organisms in community-acquired UTIs, consistent with growing global evidence that resistant Enterobacterales are no [image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]longer confined to healthcare settings. Nearly half of E. coli and more than half of Klebsiella spp. isolates exhibited ESBL activity, substantially limiting the effectiveness of third-generation cephalosporins and reinforcing the need to reconsider empirical therapy strategies.
The high resistance rates to fluoroquinolones further support this concern. Historically considered first-line agents for uncomplicated UTIs, their utility is increasingly compromised. Guidelines now recommend avoiding fluoroquinolones for routine uncomplicated UTIs management unless no alternatives exist.
Carbapenem resistance, notably in Klebsiella spp., is an alarming finding. Although overall rates remain moderate, the upward trend indicates potential future challenges, as carbapenems are often considered last-resort agents.
The findings validate the importance of local surveillance. Empirical therapy should be guided by current susceptibility profiles rather than relying solely on previous data or national averages.
Keywords: Urinary Tract Infections, Antimicrobial Resistance, ESBL-producing Enterobacterales
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ABSTRACT
Aim: The purpose of this study is to examine the respiratory functions of basketball players and to evaluate the relationship between respiratory functions, body composition, and biomotor characteristics.
Methods: Thirteen male basketball players with a mean age of 16.32 ± 0.46 years, mean height of 184.65 ± 5.39 cm, and mean body weight of 79.62 ± 16.15 kg voluntarily participated in the study. Respiratory functions were measured using a Minispir handheld spirometer, and Forced Vital Capacity (FVC), Peak Expiratory F[image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]low (PEF), and Maximum Voluntary Ventilation (MVV) values were recorded. Body composition was determined using the Tanita TBF-300 device, while biomotor characteristics were measured through handgrip and back-leg strength tests. Anaerobic power values were calculated using the Sayer formula. Data were analyzed using SPSS 21.0 software, and Pearson’s correlation coefficient method was employed for correlation analysis. This study was ethically reviewed and approved by the Non-Interventional Clinical Research Ethics Committee of Kütahya Dumlupınar University in its meeting dated 22.03.2024.
Results: According to the analysis results, FVC values showed a highly significant correlation (p<0.01) with all body composition and biomotor characteristics. No significant relationship was found between PEF and MVV values and body composition; however, both respiratory parameters demonstrated a highly significant correlation (p<0.01) with all biomotor characteristics.
Conclusion: The results of this study indicate that respiratory functions in basketball players are strongly associated with body composition and biomotor characteristics. This finding suggests that improving respiratory capacity may have a significant impact on performance components in basketball players.
Keywords: basketball,respiratory functions,body composition,biomotor characteristics
AIM
The sustainability of athletes' performance requires the combined evaluation of physiological, biomechanical, and psychological factors. Among these factors, the respiratory system plays a critical role in the body's oxygen transport capacity and the efficiency of energy production mechanisms. During exercise, the respiratory and circulatory systems work coordinately to meet the increasing oxygen demand of muscle tissue; therefore, the level of respiratory function is considered an important indicator of an athlete's overall fitness and performance capacity (Durmic et al., 2015).
Basketball, as a team sport, involves both aerobic and anaerobic energy systems and is a high-intensity, multidirectional sport. Due to the dynamic nature of the game, athletes frequently perform short sprints, jumps, changes of direction, and movements requiring explosive strength. These physical demands require not only muscle strength and endurance but also a high level of respiratory capacity. Therefore, examining the relationship between respiratory functions, [image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]body composition, and biomotor characteristics in basketball players is important for understanding the physiological foundations of performance (Atan, Akyol & Çebi, 2012).
Body composition is a key parameter reflecting an athlete's physical fitness level and performance capacity. Athletes with higher muscle mass and lower fat percentage demonstrate higher oxygen utilization and ventilation efficiency. An increase in muscle tissue is associated with improved oxygen transport capacity and positively affects maximal oxygen consumption (VO₂max) and ventilation capacity (Landi et al., 2019). Conversely, excessive body fat can restrict respiratory mechanics, reduce thoracic expansion, and negatively impact ventilation efficiency.
Biomotor characteristics (strength, speed, endurance, agility, flexibility, and coordination) are fundamental determinants of sports performance. In basketball, hand grip strength, back-leg strength, and anaerobic power are directly related to in-game performance. Hand grip strength reflects the functional capacity of the upper extremity muscles, while back-leg strength relates to lower extremity stability and core muscle endurance. Anaerobic power indicates an athlete's capacity for energy production during short, high-intensity activities. These characteristics are often measured using the formula proposed by Sayers et al. (1999), which calculates explosive power based on vertical jump height.
Numerous studies have compared respiratory functions among athletes from different sports. It has been reported that endurance athletes have higher lung volumes and ventilation capacities compared to other sports, whereas strength athletes show more limited values in these parameters (Durmic et al., 2015). In basketball players, studies in this area are limited, and the relationships between respiratory functions, body composition, and biomotor characteristics have not been comprehensively examined.
In this context, the aim of this study is to analyse the respiratory functions of basketball players and determine the relationships between respiratory functions, body composition, and biomotor characteristics. The findings of this study are expected to contribute to the understanding of the physiological determinants of performance in basketball players and provide insights for developing strategies to enhance respiratory functions in training programs.


METHOD
Research Method
This study was designed as quantitative research based on a relational survey model. The relationships between basketball players’ respiratory functions and their body composition and biomotor characteristics were examined. Data were collected cross-sectionally, and the relationships between variables were evaluated using correlation analysis.
Sample Group
The study sample consisted of 13 male basketball players with a mean age of 16.32 ± 0.46 years, a mean height of 184.65 ± 5.39 cm, and a mean body weight of 79.62 ± 16.15 kg. Participants were actively licensed athletes with at least five years of regular training and competition experience. All participants were included in the study on a voluntary basis.
Data Collection Instruments[image: daire, ekran görüntüsü, grafik içeren bir resim
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Measurement of Respiratory Functions:
Respiratory functions were evaluated using a Minispir hand-held spirometer. During the measurements, participants’ Forced Vital Capacity (FVC), Peak Expiratory Flow (PEF), and Maximal Voluntary Ventilation (MVV) values were recorded. Each measurement was repeated three times, and the highest value was included in the analysis.
Body Composition Assessment
Body composition parameters (muscle mass, body fat mass, basal metabolic rate, and core region muscle mass) were determined using the Tanita TBF-300 body composition analyzer. Measurements were conducted in the morning, on an empty stomach, and under similar environmental conditions.
Assessment of Biomotor Characteristics:
Hand Grip Strength
Device: Digital hand dynamometer (e.g., Jamar type or a similar calibratable model).
Position and Protocol: Measurements can be performed in a standing or seated position; if the seated position is preferred in the study, it should be specified (e.g., seated position, shoulder in neutral, elbow at 90° flexion). Participants are instructed to squeeze maximally for 3–5 seconds. Three trials are performed for each hand, with 60–90 seconds of rest between trials. The highest (maximal) value is included in the analysis.
Back–Leg Strength
Device: Back–leg dynamometer (standing pull measurement device).
Position and Protocol: Participants stand with knees slightly flexed and feet fixed on the device platform. Arms are extended, and hands grasp the device handle, maintaining trunk–joint stability. Upon the “ready” signal, participants perform a maximal pull, and the force value is recorded. Three trials are conducted with 60–120 seconds of rest between trials. The highest value is recorded. To ensure consistency in trunk and knee positions, placement should be performed by the same operator during measurements.
Vertical Jump and Anaerobic Power (Vertical Jump → Sayer Formula)
Peak power (W) is calculated from vertical jump height (cm) using the equation by Sayers et al. (1999) and subsequently converted to W/kg. Participants perform three trials, with 60–120 seconds of rest between each trial.
Sayer’s Formula (Peak Power, W):
The equation proposed by Sayers et al. (1999) is as follows:
"Peak Power (W)"=60.7×"jump height (cm)"+45.3×"body mass (kg)" [image: daire, ekran görüntüsü, grafik içeren bir resim
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The calculated power is then converted to W/kg.
"Anaerobic Power (W/kg)"="Peak Power (W)" /"body mass (kg)"  (Sayers, 2055).
Statistical Analysis
The obtained data were analysed using the SPSS 21.0 software package. First, the distribution characteristics of the data were examined, and for the variables meeting the normality assumption, the Pearson correlation coefficient method was applied. The statistical significance level for the relationships between variables was set at p<0.01.
RESULTS
Table 1. Descriptive Statistics of the Participants
	
	N
	Minimum
	Maximum
	Mean±SD

	Age (years)
	13
	16
	17
	16.32±0.46

	Height (cm)
	13
	175
	196.5
	184.65±5.39

	Body Mass (kg)
	13
	62.7
	120.4
	79.62±16.15


[bookmark: _Hlk168827261]Descriptive statistics showed that the participants had a mean age of 16.32 ± 0.46 years, a mean height of 184.65 ± 5.39 cm, and a mean body weight of 79.62 ± 16.15 kg.
Table 2. Descriptive Statistics of Respiratory Functions, Body Composition, and Biomotor Characteristics
	
	N
	Minimum
	Maximum
	Mean±SD

	FVC (lt)
	13
	24.8
	49.3
	36.79 ± 6.9

	PEF (lt/sec)
	13
	76.5
	170.5
	118.15 ± 23.28

	MVV (lt/min)
	13
	1424.18
	4813.43
	2877.12 ± 877.93

	Muscle Mass (kg)
	13
	30.5
	46.6
	38.6±5.42

	Body Fat Mass (kg)
	13
	5.8
	39.6
	11.77±8.98

	Basal Metabolic Rate (kcal)
	13
	1555
	2121
	1835±196.11

	Core Muscle Mass (kg)
	13
	24
	35.9
	29.25±3.96

	Handgrip Strength (kg)
	13
	32
	49.3
	40.12 ± 5.44

	Back–Leg Strength (kg)
	13
	101.5
	170.5
	129.23 ± 23.10

	Anaerobic Power (w/kg)
	13
	2818.76
	4813.43
	3555.49 ± 585.76


FVC: Forced Vital Capacity
PEF: Peak Expiratory Flow
MVV: Maximal Voluntary Ventilation
[bookmark: _Hlk168825467]The participants’ muscle mass was determined as 38.6 ± 5.42 kg, their average fat mass as 11.77 ± 8.98 kg, their average basal metabolic rate as 1835 ± 196.11 kcal, and their average Core muscle mass as 29.25 ± 3.96 kg. The participants’ average handgrip strength was identified as 40.12 ± 5.44 kg, their average back–leg strength as 129.23 ± 23.10 kg, and their average anaerobic power as 3555.49 ± 585.76 (w/kg). [image: daire, ekran görüntüsü, grafik içeren bir resim
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Table 3. Correlation of Respiratory Functions, Body Composition and Biomotor Characteristics
	
	
	Muscle Mass (kg)
	Body Fat Mass (kg)
	Basal Metabolic Rate (kcal)
	Core Muscle Mass (kg)
	Handgrip Strength (kg)
	Back–Leg Strength (kg)
	Anaerobic Power (w/kg)

	FVC (lt)
	r=
p=
	0.694**
0.009
	 0.725**
0.005
	0.701**
0.008
	0.693**
0.009
	0.536**
0.002
	0.682**
0.000
	0.804**
0.000

	PEF (lt/sec)
	r=
p=
	0.194
0.525
	-0.149
0.627
	0.189
0.536
	0.133
0.665
	0.645**
0.000
	0.676**
0.000
	 0.712**
0.000

	MVV (lt/min)
	r=
p=
	0.206
0.5
	0.391
0.187
	0.213
0.485
	0.197
0.518
	0.575**
0.001
	0.696**
0.000
	0.930**
0.000


** The correlation is statistically significant at the 0.01 significance level.
According to the correlation analysis, a strong and significant relationship (p<0.01) was found between FVC values and all body composition and biomotor characteristics. While no significant relationship was detected between PEF values and any of the body composition variables, a strong and significant relationship (p<0.01) was identified between PEF values and biomotor characteristics. Similar to the findings for PEF, no significant relationship was found between MVV values and body composition variables; however, a strong and significant relationship (p<0.01) was observed between MVV values and biomotor characteristics.
CONCLUSION
The results of the study revealed that the respiratory functions of basketball players are highly associated with body composition and biomotor characteristics. The findings indicate that, in young male basketball players, there are significant relationships between respiratory functions and variables related to body composition and biomotor performance. In particular, the strong positive correlations between Forced Vital Capacity (FVC) and biomotor variables such as muscle mass, trunk muscle mass, handgrip strength, back–leg strength, and anaerobic power are consistent with similar associations previously reported in the literature. For example, existing studies have documented that biomotor characteristics such as muscle strength and handgrip strength are associated with FVC.
In terms of body composition, the positive relationships between variables such as muscle mass and trunk muscle mass and respiratory capacity support the hypothesis that an increase in muscle mass may contribute to the efficient functioning of respiratory muscles and the rib–muscle system. For instance, the stronger correlations of parameters such as Maximal Voluntary Ventilation (MVV) with biomotor characteristics—compared to muscle mass or fat mass—suggest that body composition exerts not only volumetric but also functional effects. This indicates that increased muscle mass may enhance the efficiency of the respiratory system and provide advantages during activities requiring high ventilation. This is also consistent with findings in the literature showing that increased body fat percentage may negatively affect respiratory mechanics.
However, the lack of significant relationships between PEF (Peak Expiratory Flow) and MVV values and body composition—while they were significantly associated only with biomotor characteristics—represents an interesting finding. This suggests that parameters such as PEF and MVV are more closely related to the performance of the respiratory musculature and to physical strength–endurance capacity, and are driven more by active muscle function than passive body composition variables. Thus, while respiratory volumes (e.g., FVC) may depend on body composition, flow rate and the sustainability of ventilation (PEF, MVV) may be more closely associated with biomotor performance.
Although the present study did not directly evaluate the effects of factors such as training duration or sport-specific characteristics on respiratory functions in young basketball players, [image: daire, ekran görüntüsü, grafik içeren bir resim

Yapay zeka tarafından oluşturulmuş içerik yanlış olabilir.]the literature indicates that the nature of sports involving both anaerobic and aerobic loading promotes adaptations within the respiratory system.
In this context, the correlations observed suggest that respiratory functions in team sport athletes are strongly associated not only with genetic or growth–development processes but also with performance components such as strength, jumping ability, and anaerobic power.
The limitations of the study should also be considered. The relatively small sample size (13 participants), the inclusion of only male basketball players, and the cross-sectional design preventing causal inference are important limitations. Furthermore, the fact that respiratory functions were not examined in relation to sport-specific training loads, positional differences, or training history restricts the generalizability of the findings. Future research is recommended to include larger sample sizes, female athletes, different playing positions, and longitudinal designs. The results of this study demonstrated that the respiratory functions of basketball players are highly associated with body composition and biomotor characteristics. The findings indicate that, among young male basketball players, there are significant relationships between respiratory functions and variables related to body composition and biomotor performance. In particular, the strong positive correlations between Forced Vital Capacity (FVC) and biomotor variables such as muscle mass, trunk muscle mass, handgrip strength, back–leg strength, and anaerobic power are consistent with similar associations reported in the literature. For instance, previous research has shown that biomotor characteristics such as muscle strength and handgrip strength are associated with FVC.
In terms of body composition, the positive relationship between variables such as muscle mass and trunk muscle mass and respiratory capacity supports the hypothesis that increased muscle mass may enhance the functional performance of respiratory muscles and the rib–muscle system. For example, the stronger correlations of parameters such as Maximal Voluntary Ventilation (MVV) with biomotor characteristics—rather than with muscle mass or fat mass—suggest that the functional effect of body composition extends beyond volume-based attributes. This indicates that increased muscle mass could improve the efficiency of the respiratory system and provide an advantage during activities requiring high ventilation. This is also consistent with findings in the literature suggesting that increased body fat percentage may negatively affect respiratory mechanics Komici et al. (2022).
However, the lack of significant relationships between PEF (Peak Expiratory Flow) and MVV values and body composition—while they showed significant relationships only with biomotor characteristics—is an interesting finding. This suggests that parameters such as PEF and MVV may be more closely linked to the performance of respiratory muscles and the individual’s physical strength and endurance capacity, rather than passive body composition variables. Accordingly, while respiratory volumes (e.g., FVC) may depend more on body composition, flow rate and the sustainability of ventilation (PEF, MVV) may be more closely associated with biomotor performance.
Although the present study did not directly assess the impact of variables such as training duration or sport-specific factors on respiratory functions in young basketball players, the literature suggests that the nature of sports involving both anaerobic and aerobic demands contributes to adaptations within the respiratory system.
In this context, the correlations observed in this study indicate that respiratory functions in team sport athletes are strongly related not only to genetic or growth-development factors but also to performance components such as strength, jumping ability, and anaerobic power. [image: daire, ekran görüntüsü, grafik içeren bir resim
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The limitations of this study should also be taken into consideration. The relatively small sample size (13 participants), the inclusion of only male basketball players, and the cross-sectional design that precludes causal inference are notable limitations. Moreover, respiratory functions were not examined in relation to sport-specific training loads, positional differences, or training history, which restricts the generalizability of the findings. Future studies are recommended to include larger sample sizes, female athletes, different playing positions, and longitudinal designs.
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