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WHEN FOOD BECOMES THE VOICE OF EMOTIONS

Magdalena Borowiec
University SWPS

mb.borowiecmagda@gmail.com

A few words about the author(s):

Magdalena Borowiec is a 4" year psychology student interested in clinical psychology.
Her research interests focus on emotional regulation, developmental psychopathology, and
perinatal psychology.

Abstract:

Eating disorders in children and adolescents represent a significant clinical challenge, as their
presentation often differs from the diagnostic patterns observed in adults. During childhood and
adolescence, eating behaviors are closely linked to emotional development and the child—
caregiver relationship, which calls for a broader psychological perspective in understanding these
disorders.

This presentation aims to examine eating disorders as a potential mechanism of emotional
regulation. Particular attention will be given to the development of emotional regulation skills,
especially the role of co-regulation within the caregiver—child relationship and its influence on the
child’s capacity for self-regulation. The presentation will also explore how disruptions in these
processes may contribute to the use of eating behaviors as strategies for coping with psychological
tension, anxiety, or feelings of loss of control.

Selected forms of eating disorders observed in childhood, including restrictive eating, binge
eating, and food selectivity, will be discussed in relation to their possible regulatory functions.
Special emphasis will be placed on the “vicious cycle” mechanism that reinforces maladaptive
patterns of emotional regulation.

The presentation concludes by highlighting the importance of early intervention and the role
of caregivers and other adults in supporting the development of adaptive coping strategies
essential for healthy emotional and behavioral functioning.

Keywords:

eating disorders; emotional regulation; children; adolescents
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CIVIL LAW TRANSACTIONS IN THE FIELD OF COPYRIGHT
AND RELATED RIGHTS

Joanna Chrzaszcz
Jan Grodek State University in Sanok

Jjoannab375@gmail.com

A few words about the author(s):
I am a 3™ year economics student. I really enjoy working with people and meeting with friends.
Abstract:

My presentation is about civil law transactions in the field of copyright and related rights.
It discusses the meaning and definition of civil law transactions, as well as moral copyrights
and economic copyrights. It discusses the consequences of copyright infringement.

Keywords:

copyright; related rights; copyright infringement; legal challenges; digitalization
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LANGUAGE AS ATOOL OF SOCIAL INCLUSION
AND EXCLUSION - A SOCIOLINGUISTIC PERSPECTIVE

Krystian Cichowski
University of Warmia and Mazury in Olsztyn

krystiancichowski2001@wp.pl

A few words about the author(s):

The author holds a Master’s degree in Linguistics in Business from the Faculty of Humanities
at University of Warmia and Mazury in Olsztyn. His interests focus on language acquisition
and the cognitive aspects of learning and understanding languages.

Abstract:

Language is a fundamental social phenomenon that extends beyond its communicative function,
shaping social relations, identity formation, and participation in collective life. This paper
examines the role of language in processes of social inclusion and exclusion, emphasizing its dual
character as both an integrative tool and a mechanism of marginalization. It aims to analyze how
linguistic competence, communicative practices, and socially conditioned language use influence
an individual’s access to social groups and broader participation in society.

The paper is based on a theoretical analysis drawing on sociolinguistic and social theory
perspectives, focusing on language as a system of signs embedded in cultural and social contexts.
It discusses key functions of language, including cognitive, communicative, social, and identity-
forming roles, highlighting their importance in creating social bonds and shared meanings.
Special attention is given to how unequal access to linguistic resources and differences
in communicative competence may contribute to social exclusion, limiting participation
in education, professional environments, and public life.

The analysis demonstrates that language not only reflects social structures but also actively
participates in their reproduction. This process is visible in everyday communication patterns
that reinforce existing social divisions.

Keywords:

language; inclusion; exclusion; society
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ANGER EXPRESSION STYLE AND ANXIETY LEVEL IN EARLY
ADOLESCENTS AND THEIR SOCIOCULTURAL ATTITUDES
TOWARD BODY IMAGE

Joanna Czerny
WSB University in Dgbrowa Gornicza

kontakt@joannaczerny.pl

A few words about the author(s):

The author is a psychologist and educator, an academic teacher, and a PhD candidate in the
humanities in the field of pedagogy. Her professional work involves supporting children,
adolescents and their parents, as well as adults.

Abstract:

The aim of this study was to investigate the relationships between styles of anger expression,
levels of anxiety, and sociocultural attitudes toward body image in early adolescence. The results
revealed a statistically significant positive association between outward expressions of anger
and sociocultural beliefs about physical appearance. This indicates that adolescents who tend
to express anger more impulsively and openly may also be more vulnerable to cultural pressures
regarding appearance standards. Additionally, a significant positive relationship was found
between overall anxiety levels and sociocultural attitudes toward the body. Both state anxiety
and trait anxiety were shown to play a meaningful role in shaping adolescents’ self-image.

Keywords:

anxiety; anger; personality; adolescence; attitudes
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LEGAL STATUS OF PUBLIC ROADS
IN POLAND - OUTLINE OF THE ISSUE

Stawomir Darlak
Faculty of Law and Administration, WSPiA University of Rzeszow
slawek2004darlak@gmail.com

A few words about the author(s):

Stawomir Dartak — a student of the Faculty of Law and Administration at the WSPiA University
of Rzeszow. Professionally working in local government administration.

Abstract:

This study addresses legal regulations concerning Polish road administration. It outlines the legal
basis for the operation of individual institutions, defines the functions of individual public roads,
and indicates the procedures for appointing and operating their authorities. It also describes
the current public road network in Poland. The considerations contained in this study are based
primarily on an analysis of relevant legal acts and are supplemented by scholarly perspectives.

Keywords:

public; road; administration; law
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ELECTRONIC MONITORING SYSTEM:
FUTURE CHALLENGES IN LIGHT OF AMENDMENTS
TO THE EXECUTIVE PENAL CODE — ABSTRACT

Patryk Frankiewicz
Cardinal Stefan Wyszynski University in Warsaw
patrykoskarfrankiewicz@o2.pl

A few words about the author(s):

PhD candidate at the Cardinal Stefan Wyszynski University in Warsaw and a young researcher
whose academic interests include psychology, sexology, and social rehabilitation.

Abstract:

This presentation discusses the future challenges facing the electronic monitoring system in the
context of recent amendments to the Executive Penal Code. It examines the evolving role
of electronic supervision as an alternative to imprisonment, with particular emphasis on legal,
technological, and organizational aspects. The presentation also analyses the impact of legislative
changes on the effectiveness of the system, the protection of human rights, and the efficiency
of criminal enforcement proceedings. Furthermore, attention is given to potential directions
for further development of electronic monitoring in response to contemporary social
and technological changes.

Keywords:

electronic monitoring; criminal enforcement law; rehabilitation; penal system; legal
amendments
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Student of Economics at The Jan Grodek State University of Applied Sciences in Sanok.
Interested in macroeconomics, economic indicators, and methods of measuring economic growth
and development.

Abstract:

This presentation discusses the methods of calculating Gross Domestic Product (GDP), one of the
most important indicators used to measure a country’s economic performance and development.
The presentation explains the definition and significance of GDP in modern economies
and describes the three main methods of GDP calculation: the production method, the income
method, and the expenditure method. Each method is presented with its main assumptions,
components, advantages, disadvantages, and practical examples of calculation. The presentation
also compares these methods and explains why they should theoretically produce the same GDP
result. In addition, attention is paid to the limitations of GDP as an economic indicator, especially
its inability to fully reflect the quality of life, social inequalities, or informal economic activities.
The aim of the presentation is to provide a clear understanding of the role of GDP in economic
analysis and the importance of different approaches to measuring economic activity.

Keywords:

GDP; Gross Domestic Product; methods of calculating GDP; macroeconomics; economic
growth
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A few words about the author(s):

Law student at the Faculty of Law and Administration, University of Silesia in Katowice.
Interested in criminal law and minors’ rights.

Abstract:

The aim of this paper is to analyze the issue of criminal liability for sexual relations between
minors in the context of the concept of Romeo and Juliet laws. In the Polish legal system,
the protection of minors against sexual exploitation is regulated primarily by Article 200 of the
Polish Penal Code, which criminalizes sexual contact with a person under the age of 15.
Although this regulation serves an important protective function, in practice it may lead
to controversial situations, particularly in the case of consensual peer relationships between
adolescents with a small age difference.The paper discusses the basic principles of criminal
liability for offences against the sexual freedom of minors and addresses the problem of excessive
criminalization of adolescent sexual behavior. Particular attention is devoted to the concept
of Romeo and Juliet laws, functioning in selected legal systems as an exception limiting criminal
liability in cases involving individuals close in age.The analysis includes arguments both in favor
of and against introducing a similar regulation into the Polish legal system. The considerations
focus primarily on the protection of minors, the principle of proportionality in criminal liability,
and the necessity of distinguishing sexual exploitation from consensual peer relationships.

Keywords:

criminal law; minors; Romeo and Juliet laws; sexual freedom; criminal liability
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A few words about the author(s):

Maksymilian Janiszewski — a 1% cycle student of Finance and Accounting, specialising
in Accounting and Financial Auditing, at the University of Economics in Katowice.

Abstract:

INTRODUCTION: As the demographic gap gradually widens, Poland—one of the countries with
the fastest-ageing population—faces a significant challenge in the labour market. The growing
number of people of post-working age—referred to as ‘seniors’, defined as those aged 65 and
over—is becoming an integral part of the workforce. According to the Central Statistical Office,
in 2025 over 21.1% of the population in Poland will be aged 65 and over. There are concerns that
people of post-working age will dominate the labour market. It is therefore worth considering
whether these concerns are justified.

METHODS: In this study, the opinions of a group of 100 people aged 18—30 on the position of
seniors in the labour market were assessed using a proprietary questionnaire.

RESULTS: The majority of respondents (82%) do not feel threatened by the older generation in
the labour market. The respondents attribute their lack of concern to greater familiarity with
technology and IT systems, their young age and a much higher level of education. They believe
that these strengths, in their view, give them a clear advantage over the older generation.

CONCLUSIONS: Younger generations do not feel any pressure or competition in the labour
market from older generations. They consider their much better knowledge of technology to be
a strength, which they believe is a valuable asset for potential employers.

Keywords:

labour market; seniors; retirement age
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A few words about the author(s):

I am 23 years old and currently studying Economics. I am interested in sports, which play
an important role in my daily life. I enjoy developing my knowledge in the field of economics
and expanding my interests through academic activities.

Abstract:

This presentation explores the impact of inflation on everyday life and the functioning
of the economy. It discusses the definition of inflation, its types, causes, and methods
for measuring price increases. It also discusses the impact of inflation on the value of money,
savings, loans, the labor market, and business operations. Particular attention is paid to social
consequences, such as rising living costs, housing problems, deepening social inequalities,
and the financial hardships faced by families, seniors, and young people. The presentation
also describes the impact of inflation on the public psyche and historical examples
of hyperinflation. It discusses the actions of the state and the central bank to curb inflation and the
ways in which society attempts to cope with rising prices.

Keywords:

inflation; hyperinflation; apartment proces; food; problems of young people

19



National Scientific Conference . QF\
»Science and Young Researchers” (& » f=Bf N  PRovovinDI
X edition
June 06, 2026

THE USE OF AI BY PROFESSIONALS IN PUBLIC TRUST
OCCUPATIONS AND THEIR SOCIAL PERCEPTION

Jakub Pietrzak
University of Wroctaw
348382@uwr.edu.pl

A few words about the author(s):

Jakub Pietrzak, 3™ year Psychology student at the University of Wroctaw. His research interests
focus on the impact of artificial intelligence on individuals and society.

Abstract:

The study examined whether the use of Al by representatives of public trust professions affects
their social perception, and whether this effect is moderated by the level of professional
responsibility and respondents' age. In an experimental study (N = 83), participants evaluated
professionals from ten occupations across five levels of responsibility. Neither hypothesis was
supported: no differences were found across responsibility levels (y*(4) = 4.87, p = .301) or age
groups (d < 0.20). Exploratory analyses revealed that daily AI users rated Al-assisted
professionals significantly higher than non-users (F(3.79) = 4.26, p = .014, n?> = .13; d = 1.0).
A moderate correlation was also found between trust in Al and perception of professionals
(r = .46, p <.001), particularly in the dimensions of honesty (r = .53) and competence (r = .44).
The results indicate that experience with technology and beliefs about its ethical character play
a greater role than demographic factors.

Keywords:

artificial intelligence; public trust professions; trust in Al; social perception; technology
adoption
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A few words about the author(s):

Magdalena Szmyd is a 2" year economics student interesed in social issues, human rights,
economics and political changes.

Abstract:

Conlflict is a natural and unavoidable part of human life and social interaction. It arises from
differences in opinions, interests, values, emotions, and expectations between individuals
or groups. This presentation explains the concept of conflict and discusses its main types,
including interpersonal, intrapersonal, group, and social conflicts. It also presents conflicts related
to interests, relationships, values, and power.

The presentation emphasizes that conflicts may have both negative and positive effects depending
on the way they are managed. Negative conflicts can lead to stress, frustration,
and misunderstanding, while positive conflicts may encourage cooperation, problem-solving,
and better communication. Examples from family life, work environments, and everyday
situations are used to show common causes of disputes and tensions.

In addition, the presentation describes effective methods of conflict resolution,
such as communication, active listening, empathy, negotiation, compromise, cooperation,
mediation, and arbitration. Attention is also given to the importance of understanding the needs
and emotions of other people in order to build healthy relationships and prevent escalation
of disputes.

The presentation concludes that conflicts are an inseparable element of social life, but with proper
communication skills and openness to dialogue they can become an opportunity for personal
growth and mutual understanding.

Keywords:

conflict resolution; interpersonal conflict; communication; negotiation; social relations
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A few words about the author(s):

Student of Finance and Accounting. Her research focuses on behavioral economics, psychology,
and financial behaviors in digital environments and social media, analyzing mechanisms driving
their evolution and new forms of market activity.

Abstract:

The role of statutory auditors is to examine documents and verify their compliance with standards.
Contemporary proces fraud detection in financial statements poses a growing challenge due to the
duration and complexity. Traditional methods are becoming insufficient against of fraud scale and
vast datasets to be analyzed. Digital forms of auditor support enhance this proces.
This presentation outlines is to the transformation of the auditing profession through systems
for financial anomaly detection that utilize analytical algorithms. The presentation will discuss
traditional models — including the Beneish model and Benford's law — as well as modern tools
based on Machine Learning (ML), Natural Language Processing (NLP), and graph analysis.
The application of these technologies enables the automatic scanning of entire datasets instead
of traditional random sampling. Specific anomalies will be discussed, including hidden financial
carousels, unusual transaction posting times, and inconsistencies in description inconsistencies
The presentation also addresses the current issue of the National e-Invoice System's (KSeF)
impact on mitigating financial fraud. In this context, the benefits associated with
the implementation of this system will be presented, alongside potential threats arising from
the evolution of digital forms of fraud. The conclusions indicate the development of the auditing
profession toward additional competencies in interpreting data generated by algorithms.

Keywords:

financial audit; accounting manipulation; Beneish model; National e-Invoice System (KSeF);
machine learning (ML)
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A few words about the author(s):

I am a 3" year student majoring in social work. I am interested in helping people and supporting
people in difficult life situations. I am an empathetic, patiet and open person to the needs of others.

Abstract:

The topic of the presentation was the problem of suqicide as one of the most serious health and
social challenges of the modern world. The paper presents the most important information
regarding the scale of the phenomenon, its causes and the possibilities of prevention. It was
pionted out that despite the decrease in the number of suicides in poland in recent years very
serious and requires action on the part of the state, specialists and the ahole society. A particularly
exposed group are men who take their own lives more often than women.

Keywords:

self-feeling; life; prevention; help; education
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A few words about the author(s):

Magdalena Borowiec is a 4™ year psychology student interested in clinical and health psychology,
with a focus on perinatal psychology.

Abstract:

While anxiety is a physiological response, its excessive intensity may result in the development
of clinical disorders that impair daily life. This poster explores specific anxiety disorders,
such as social anxiety and specific phobias, detailing their psychological and somatic
manifestations. Furthermore, it addresses the broader impact of these conditions on behavior and
interpersonal dynamics, aiming to illustrate the complex ways in which anxiety affects
the individual.

Keywords:

anxiety; mental health; specific phobias
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A few words about the author(s):

The author is a PhD candidate at the Doctoral School of Poznan University of Technology.
Her research focuses on Polish family businesses, particularly in the areas of marketing and brand
development.

Abstract:

The aim of the study is to identify research gaps and future research directions in the field
of family business branding using bibliometric and scientometric analysis. The issue of family
business brands has become increasingly important both in academic literature and management
practice; however, it still requires further in-depth investigation.

The study was conducted based on publications indexed in the Scopus database from 1999
to 2025. The analysis employed the VOSviewer software, which enabled the identification of the
most frequently occurring keywords, co-occurrence relationships, and major thematic clusters.

The results indicate that the dominant research areas focus on reputation, family identity, family
values, and brand strategy. At the same time, significant research gaps were identified in areas
such as digital branding, social media communication of family brands, employer branding,
the impact of artificial intelligence on brand communication, and the perception of family business
brands among younger generations of consumers.

The conducted analysis contributes to organizing the existing scientific output and identifying
potential directions for future research on family business branding.

Keywords:

family business; branding; bibliometric analysis
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A few words about the author(s):

Holds a Bachelor’s degree in Care Pedagogy with a specialization in addiction prevention
and sociotherapy from Kazimierz Wielki University in Bydgoszcz. Her research interests focus
on risk behaviors, media, and artificial intelligence.

Abstract:

The development of communication technologies and social media significantly influences
the functioning of young people. A particularly important role is played by influencers who,
through the content they publish, participate in shaping the attitudes, opinions, and behaviors
of young audiences. This poster presents original research aimed at determining the relationship
between young people’s perception of influencers and their declared tendency to engage
in selected risky behaviors. It was hypothesized that the degree to which respondents identify with
influencers differentiates their propensity to undertake selected risky behaviors. A diagnostic
survey method was used for data collection. The study employed an original questionnaire
consisting of 15 questions. The research was conducted among 75 primary school students from
Torun and Bydgoszcz. Statistical analyses were performed using Statistica 13 software.
The obtained results indicate that the surveyed youth actively use social media and regularly
follow influencers, mainly on platforms such as TikTok, YouTube, and Instagram. A moderate
relationship was found between the degree of identification with influencers and a greater
tendency to follow an unhealthy diet and avoid physical activity. The study findings highlight
the need to strengthen preventive and educational measures aimed at developing critical thinking
skills and promoting responsible use of social media among young people.

Keywords:

risky behaviours; influencers; youth
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A few words about the author(s):

Jakub Tranbowicz is an independent researcher and SGH Warsaw School of Economics alumnus
(MA in International Economics), whose research interests focus on public policy, disability
studies, new technologies and international relations.

Abstract:

Effective support policy for persons with disabilities (PwD) in the era of rapid technological
advancement and digital transformation requires a threat-cognisant approach from public
administration. Based on an interdisciplinary analysis of subject literature, statistical data,
and contemporary case studies, four major challenges hindering the efficiency of support systems
have been identified. The first is the immense internal diversity of the PwD community, which
exposes the structural ineffectiveness of universal, "one-size-fits-all" solutions. The second
challenge is the trap of financial short-sightedness that appears when decision-makers focus
heavily on up-front expenditures that help enhance political optics while neglecting long-term
operational and maintenance costs. The third problem lies in the specific socio-historical
conditions in Poland and societies that share a similar history, which allow policymakers
to marginalise advocacy demands. The fourth challenge involves multidimensional threats
stemming from new technologies, such as algorithmic discrimination, vague legal liability
of autonomous machines, surveillance and digital exclusion. Successfully eliminating systemic
gaps requires addressing all these areas simultaneously.

Keywords:

public policy; disability; public administration; technological advancement; activism
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A few words about the author(s):

Dorota Bartkowiak (intern), Barttomiej Jakubczyk and Stanistaw Htadon-Wigcek (students), members
of the Scientific Circle. Matgorzata Nartowicz, Clinical Nutrition Team, Oncology Center. Marta
Flisinska, research supervisor. Maciej Stupski, Head of Dept. of General, Liver & Transplant Surg.

Abstract:
Cancers located in the gastrointestinal tract,including the pancreas,lead to nutritional disorders.
Analysis of the nutritional status of patients with pancreatic cancer-several-month follow-up.

Retrospective analysis (body weight, BMI, NRS-2002) of patient records from the Dept.
of General Surgery, Liver Surgery, and Transplant Surgery at Univ. Hospital No.l in Bydgoszcz
in 2021, subsequently treated at the Oncology Center in Bydgoszcz until 2025. Of the 1,886 patients
hospitalized at the clinic, 69 underwent surgery for pancreatic cancer: 48 (69.5%) radical treatment;
7 (10%) palliative surgery; 14 (20.5%) palliative ERCP. Before the procedure,mean age: 69 years
(48-92), body weight: 70kg (43-100), BMI 25 (13-39), hospitalization duration:
14 days (3-86). The group included: 39 women, 30 men. Perioperative death: 6 (8.7%). NRS total:
0-0 (0%); 1-2 (3%); 2-17 (26%); 3-33 (49%); 4-9 (13%); 5-6 (8%); 6-1 (1%). NRS total 3 points and
more: 71%. Among the 63 patients referred for chemotherapy, 24 started treatment; at the start 6 (25%)
experienced an increase and 18 (75%) decrease in body weight. The decrease was 5-20%.
After 6 months, 3 patients gained, 18 lost weight, and 3 did not return. 2 years after treatment,
2 patients were recorded, with no changes. NRS-2002 assessments were performed inl1 patients after
3-6 months: 10 patients scored 2 points; 1-3 points.

71% of patients were diagnosed with malnutrition. Nutritional status during pancreatic cancer
treatment is dynamic, leading to progressive malnutrition in most cases despite intensive dietary and
nutritional care.

Keywords:
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Dorota Bartkowiak, Hubert Porazinski interns and members of Student Sci.Circle,
Dept. of Pediatrics, Hematology & Oncology, CM UMK. MD. Monika Richert-Przygonska,
supervisor of the scientific club. Marlena Jakubczyk and Katarzyna Podgorska Nutrition Team.

Abstract:

Treatment of developmental cancers often lasts several months, primarily using multi-drug
chemotherapy. During the developmental period, feeding disorders during treatment can lead
to growth retardation.

The aim of this study was to assess the impact of cancer treatment on children's development (growth).
Additionally, factors such as gender, age, duration of primary treatment, ICU stay, bone marrow
transplantation, and enteral and parenteral nutrition were also assessed.

The medical records of 139 children hospitalized at the Dept. of Pediatrics, Hematology,
and Oncology at University Hospital No.l in Bydgoszcz, treated between 2021-2023,
were analyzed. Growth was assessed (in percentiles; ages 0-5 years (WHO), 5-17 years (IMiDz))
at diagnosis (T1) and completion of primary treatment (T2). The results were statistically analyzed.

The analysis of growth before and after treatment revealed statistically significant differences.
The number of patients in each percentile before and after treatment was as follows: <3rd pct: T1:
2.88%, T2: 5.04%, 3-10th pct: T1: 4.32%, T2: 5.04%, 10-25th pct: 10.07%, T2: 12.95%, 25-50th pct:
14.39%, T2: 15.83%, 50-75th pct: T1: 20.86%, T2: 20.86%, 75-90" pct: 17.27%, T2: 15.11%, 90-
97th pct: T1: 14.39%, T2: 13.67%, >97th pct: T1: 15.83%, T2: 10: 79%. Oncological treatment has
a significant impact on the development (growth) of children undergoing cancer treatment.
It significantly depends on age and duration of treatment.
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Abstract:

Cancer therapy in children and adolescents is conducted in specialized pediatric centers.
Patients are cared for by interdisciplinary teams (including nutritional and dietary care).

The aim of this study was to assess the impact of selected factors on changes in nutritional status
assessed in children's centiles during oncological treatment.

The medical records of 139children hospitalized at the Dept. of Pediatrics, Hematology,
and Oncology of University Hospital No.1 in Bydgoszcz, treated between 2021-2023, were analyzed.
The children's nutritional status (weight in centiles;ages 0-5 years (WHO), 5-17 years (IMC)) was
assessed at diagnosis (T1) and completion of primary treatment (T2). The results were statistically
analyzed (NS: p>0.05) (S: p<0.05). Nutritional status: in the <3rd pct group:
T1=4.32%, T2 = 5.04%, 3—10th pct: T1 =5.76%, T2 =7.91%, 10-25th pct: T1 =9.35%, T2 =7.91%,
25-50th pct: T1 = 24.46%, T2 = 20.86%, 50—75th pct: T1 = 20.86%, T2 = 25.18%, 75-90th pct:
T1 = 12.23% T2 = 15.11%, 90-97th pct: T1 = 13.67%, T2 = 8.63%, >97th pct: T1 = 8.63%,
T2 = 7.91%. Differences NS. Additional influences: duration of treatment -SS (mean 7.2 months);
prior surgery SS (25.1%); parenteral nutrition — S (54%), p = 0.0043, bone marrow transplant -SS
(10%), gender - NS, age - NS, ICU stay - (7.2%) NS, enteral nutrition -(4.3%) NS.

No significant changes were observed in the nutritional status of children and adolescents
at the beginning or end of treatment. This was most likely influenced by systematic nutritional care.
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A few words about the author(s):
I am a radiology resident in the Department of Diagnostic Imaging and Interventional Radiology.
Abstract:

The presentation focuses on extramedullary multiple myeloma as a rare manifestation of plasma
cell neoplasms, with particular emphasis on imaging findings and clinical course. A case
of a patient with a long history of treatment is discussed, in whom a hepatic lesion representing
plasma cell infiltration developed. The progression of the lesion in imaging studies (CT and MRI)
as well as the role of histopathological verification are presented. Diagnostic challenges related
to the nonspecific appearance of extramedullary lesions are highlighted, along with the need for
proper differential diagnosis. The presentation also reviews epidemiology, clinical features,
typical locations, and diagnostic methods of multiple myeloma and its extramedullary form.
In conclusion, imaging and biopsy play a crucial role in diagnosis, while extramedullary
involvement is associated with a poorer prognosis.
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Extramedullary Multiple Myeloma
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A few words about the author(s):
I am a radiology resident in the Department of Diagnostic Imaging and Interventional Radiology.
Abstract:

Foramen of Winslow hernia is a rare type of internal abdominal hernia associated with a risk
of bowel obstruction and ischemia. This presentation describes a 74-year-old patient presenting
with acute abdominal pain and vomiting. Imaging studies, including X-ray, ultrasound,
and computed tomography, revealed features of small bowel obstruction with abnormal
localization of intestinal loops. Characteristic radiological findings and anatomical considerations
are discussed, along with differential diagnosis and treatment options. Early recognition based
on imaging is crucial for appropriate management and prevention of complications.

Keywords:
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Abstract:

Nuclear medicine, through the use of radiopharmaceuticals, enables the assessment of biological,
metabolic, and receptor-mediated processes occurring in vivo. In recent years, artificial
intelligence, particularly machine learning and deep learning, has gained increasing importance
in this field, supporting the analysis of PET, SPECT, and hybrid imaging studies such as PET/CT,
SPECT/CT, and PET/MR.

The aim of this study is to present the current possibilities of applying artificial intelligence
in nuclear medicine and to discuss its potential role in the development of molecular imaging.
Al may support image reconstruction, noise reduction, artifact correction, automatic lesion
segmentation, quantitative analysis, radiomics, and prediction of treatment response.
These applications may improve the reproducibility of interpretation, streamline the workflow
of medical teams, and support clinical decision-making.

At the same time, the implementation of Al into clinical practice requires caution. Data quality
and representativeness, model validation, algorithm interpretability, and evaluation
of performance in real-world clinical settings remain crucial. Artificial intelligence should
not be regarded as a replacement for physicians, but rather as a tool supporting the analysis
of complex imaging data and the development of personalized medicine.
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Abstract:

Caring for patients after a stroke is one of the most important challenges in modern medicine
and nursing. Effective rehabilitation and appropriate care not only improve the patient's health but
also their quality of life and level of independence. Stroke patients often require comprehensive
support, including pharmacological treatment, physical rehabilitation, speech therapy, and
psychological support. Early rehabilitation, prevention of complications, and an individualized
approach to the patient's needs are crucial. Education for family and caregivers on daily care,
prevention of further strokes, and support for the patient in returning to social activity are also
crucial elements of care. Collaboration among the therapeutic team—doctors, nurses,
physiotherapists, speech therapists, and psychologists—increases the effectiveness of the
treatment and rehabilitation process. Comprehensive post-stroke care can reduce the degree
of disability and improve the patient's functioning in daily life.
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Abstract:

Cervical cancer remains one of the main causes of mortality among oncological female patients
worldwide. Clinical data indicate that over 95% of these malignancies are directly caused
by persistent infections with high-risk human papillomavirus (hrHPV). These infections with
highly pathogenic genotypes 16 and 18 account for approximately 70% of invasive carcinomas.
Therefore, molecular diagnostic screening is crucial for early detection of precancerous lesions.
Although Polymerase Chain Reaction (PCR) is the gold standard for HPV testing, it requires
specialized infrastructure, which limits its application in mass screening and ambulatory setting.

This analysis provides a comprehensive overview of recent research and clinical studies regarding
Loop-mediated isothermal amplification (LAMP) as a promising diagnostic tool. Recent data
indicate that novel LAMP assays enable highly specific amplification of hrHPV DNA in less than
an hour. Reported sensitivity levels often exceed 95%, which is comparable to conventional PCR.
Most importantly, the potential use of this technology for point-of-care testing could enable rapid
screening to prevent cancer development. By providing cost-effective and immediate
identification of high-risk oncogenic HPV types, LAMP technology has the potential
to significantly expand global screening coverage. As a result, it could make early clinical
treatment more available and ultimately reduce cervical cancer mortality rates.
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Abstract:

Obesity is a growing health problem that increasingly affects women of reproductive age.
Pregnancy in a patient with obesity is associated with an elevated risk of numerous negative
consequences for both the fetus and the mother. This article focuses on analyzing the negative
effects of obesity during pregnancy, including metabolic disorders such as increased insulin
resistance and gestational diabetes. The review also covers the impact of maternal obesity on fetal
development and the long-term health consequences for the child. Special attention is given to the
importance of prevention and appropriate prenatal care in order to reduce the risk
of complications. The final part of the paper summarizes current knowledge and indicates
directions for future research on the impact of obesity on the course of pregnancy and the health
of the offspring.
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Abstract:

Medication non-adherence is currently one of the most common problems in modern healthcare.
Nearly half of patients with chronic diseases do not take their medications as prescribed
by healthcare professionals. As a result, treatment becomes less effective, the risk
of hospitalization increases, and patient’s health may deteriorate. Therefore, medication
adherence is an important issue for the entire healthcare system. The aim of this study was
to discuss the main reasons why patients do not follow therapeutic recommendations and
to present possible ways of improving adherence. Many patients simply forget to take their
medications or struggle with complicated dosing schedules, others decide to stop treatment
because of side effects, concerns about long-term therapy, or a lack of belief in the effectiveness
of the medication. Psychological and social factors also contribute significantly to this issue.
Stress, depression, low health literacy, and financial difficulties may influence patient’s ability
to follow treatment recommendations. Described methods that may help improve medication
adherence include — patient education, simplified dosing regimens, mobile health applications,
and greater involvement of pharmacists in patient care. Therefore, effective communication
between healthcare professionals and patients is particularly important, because patients who
understand the purpose of their treatment are most likely to take medications as prescribed.
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Abstract:

The hypothalamic-pituitary-adrenal (HPA) axis is the central neuroendocrine system maintaining
homeostasis in response to stressors. This presentation analyzes the biochemical mechanisms
causing this axis to lose its adaptive function during chronic somatic diseases, transforming it into
a driver of pathology.

We examine the role of "non-cognitive" stressors, such as pro-inflammatory cytokines (IL-18,
IL-6, TNF-a), which stimulate the hypothalamus to overproduce corticotropin-releasing hormone
(CRH) in autoimmune, cardiovascular, and neoplastic disorders. A critical focal point
is glucocorticoid receptor (GR) resistance. This mechanism, involving reduced receptor affinity
or expression in peripheral tissues, leads to a paradoxical state: despite elevated circulating
cortisol, the organism cannot suppress inflammation, disrupting the negative feedback loop.

Furthermore, systemic consequences of HPA axis dysfunction will be addressed, including the
flattening of the diurnal cortisol rhythm, which correlates with poorer prognosis, insulin
resistance, and catabolic disturbances. Finally, the presentation highlights the concept
of "allostatic load"- the biochemical cost of chronic stress system activation, leading to multi-
organ homeostatic destabilization. Understanding these molecular relationships is essential
for a modern, holistic approach to treating somatic diseases.
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Abstract:

INTRODUCTION: Norrie disease (ND) is a rare X-linked recessive disorder and a significant
factor in irreversible vision loss. It is caused by mutations in the NDP gene (Xp11.3), encoding
norrin, which activates the Wnt/B-catenin pathway essential for retinal and cochlear angiogenesis.
Disruption leads to congenital blindness and progressive hearing loss.

PURPOSE OF THE STUDY: To systematize the molecular basis of ND, analyze genotype-
phenotype correlations, and evaluate innovative therapeutic strategies, including gene therapy.

METHODOLOGY: A systematic review of 144 publications (2011-2026) was conducted using
PubMed, Google Scholar, and Elsevier.

RESULTS: ND manifests as bilateral blindness due to retinal dysplasia (pseudoglioma) and
chorioretinal fibrosis. Extraocular symptoms include sensorineural hearing loss (70-90%) and
cognitive/behavioral deficits (30-50%). Next-generation sequencing (NGS) is essential for
precise diagnosis, streamlining clinical workflows, and differentiating ND from other
retinopathies like FEVR or PHPV.

CONCLUSIONS: Early screening is vital for timely laser therapy to prevent irreversible retinal
detachment. Effective management requires a multidisciplinary approach and cochlear implants.
Furthermore, the development of AAV-vector gene therapy offers a promising causal treatment
to halt vascular progression and improve patient prognosis.
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Abstract:

OBJECTIVE: The aim of this study was to assess the impact of resistance training on muscle
strength and functional performance in individuals with cerebral palsy (CP).

MATERIALS AND METHODS: A systematic literature review was conducted in the PubMed
and Google Scholar databases, encompassing articles published between 2015 and 2026.
Randomized controlled trials and clinical trials assessing the impact of resistance training in
individuals with CP were included in the analysis. Study selection was based on an analysis of
titles, abstracts, and full texts. The methodological quality of the included studies was assessed
using the PEDro scale.

RESULTS: In most studies, resistance training led to significant improvements in muscle
strength. Some studies also demonstrated beneficial effects on postural control and gait speed.
However, several studies did not find significant changes in functional performance despite
improvements in strength parameters. The methodological quality of the studies using the PEDro
scale varied.

CONCLUSIONS: Resistance training effectively improves muscle strength in individuals with
cerebral palsy, but its impact on functional performance is inconclusive. Further research with
standardized training protocols and higher methodological quality is necessary.
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Abstract:

Flosins, which are sodium-glucose cotransporter 2 (SGLT2) inhibitors, play a significant role
in the treatment of type 2 diabetes, chronic kidney disease, and heart failure. In recent years,
interest in their potential application in oncology has grown, driven by the observed expression
of SGLT2 transporters in certain types of cancer and the impact of these drugs on cellular
metabolism and proliferation pathways.

Preclinical studies suggest that flozins may exhibit anticancer activity by limiting glucose
transport into cancer cells, leading to energy metabolism disorders and inhibition of proliferation.
Additionally, they activate AMPK and secondarily inhibit the mTOR pathway, which regulates
cell growth and survival. A potential effect on the tumor microenvironment has also been
demonstrated through the reduction of inflammation, modulation of oxidative stress,
and inhibition of HIF-1a activity. The most promising results pertain to lung, breast, pancreatic,
and hepatocellular carcinoma. Flozines may also serve a supportive role due to their
cardioprotective and nephroprotective effects and improved metabolic control in cancer patients
with diabetes.

Despite promising results from experimental studies, there is insufficient clinical evidence
to recommend flozins as a standard anticancer therapy. However, they represent a promising class
of drugs with high translational potential, requiring further clinical trials.
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Abstract:

The placebo and nocebo effects represent significant yet often underestimated components
of therapeutic outcomes. Current evidence demonstrates that these phenomena are not merely
psychological artifacts but are underpinned by distinct neurobiological mechanisms involving
central nervous system activity.

This study aims to summarize the current understanding of placebo and nocebo mechanisms
and to highlight their relevance in clinical practice, particularly in the context of physician - patient
communication. The placebo effect is primarily mediated by expectation and conditioning
processes, leading to activation of endogenous opioid and dopaminergic pathways, which can
result in measurable changes in pain perception and other physiological responses. In contrast,
the nocebo effect is associated with negative expectations, contributing to symptom exacerbation
and increased reporting of adverse effects, likely involving activation of stress-related pathways,
including the hypothalamic-pituitary - adrenal axis.

Emerging evidence indicates that communication strategies used by healthcare professionals play
a crucial role in modulating these effects. Effective and empathetic communication may enhance
therapeutic outcomes, while poorly framed information may inadvertently induce nocebo
responses.

Understanding these mechanisms is essential for optimizing treatment efficacy and improving
patient care without altering pharmacological interventions.
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Abstract:

INTRODUCTION: The work of a tennis coach involves specific physical demands that may lead
to musculoskeletal pain in various body regions.

AIM: To assess the influence of training volume and professional experience on the frequency,
intensity, and location of pain among professional tennis coaches.

MATERIALS AND METHODS: The study included 100 licensed tennis coaches (52% men, 48%
women) affiliated with the Polish Tennis Association (PZT) and the International Tennis
Federation (ITF). An original questionnaire and the Laitinen Pain Scale were used.

RESULTS: Spinal pain was the most frequently reported complaint, affecting 80% of participants
(mean frequency M = 2.23; mean intensity M = 2.00). The knee joint was the second most
common pain location (mean frequency = 1.80; mean intensity = 1.74), followed by the elbow
and wrist joints. Pain in the chest and abdominal region occurred least frequently.
Coaches working more than 30 hours per week reported the highest frequency of analgesic use
(M = 1.23; p = 0.036). Longer professional experience was also associated with more frequent
use of pain medication.

CONCLUSIONS: Pain complaints in tennis coaches are mainly concentrated in the spine and
lower limb joints, reflecting occupational overload. Longer work experience and higher weekly
training volume increase the need for pharmacological pain relief. The findings highlight the
importance of preventive programs focused on protecting axial structures in highly burdened
coaches.
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Abstract:

Acute Pulmonary Embolism may present with electrocardiographic abnormalities and elevated
cardiac biomarkers suggestive of acute coronary syndrome. Differentiating pulmonary embolism
from ST-Elevation Myocardial Infarction in the emergency department is crucial due to major
differences in therapeutic management. In this case, the patient presented with acute chest pain
and electrocardiographic findings suggestive of anterior wall STEMI. Due to persistent symptoms
and ST-segment elevation on the initial ECG, the patient was urgently referred for invasive
coronary angiography. Coronary angiography revealed no significant obstructive coronary artery
disease. Further diagnostic work-up, including echocardiography and computed tomography
pulmonary angiography, demonstrated acute pulmonary embolism with signs of right ventricular
strain.

Appropriate anticoagulant therapy was initiated, resulting in clinical improvement and
hemodynamic stabilization. Pulmonary Embolism may mimic acute ST-Elevation Myocardial
Infarction both clinically and electrocardiographically, potentially leading to diagnostic delay
or inappropriate initial management. Clinicians should consider pulmonary embolism in the
differential diagnosis of STEMI, particularly in patients with atypical presentation
or non-obstructive coronary arteries on angiography.
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Abstract:

Patients with chronic venous insufficiency (CVI) often avoid physical activity due
to misconceptions and fear, even though research clearly shows its therapeutic benefits. A review
of 30 studies confirms that structured exercise — such as calf-muscle strengthening, walking,
and ankle-mobility training — improves calf pump function, reduces venous hypertension,
supports wound healing, and enhances quality of life. The main challenge is poor adherence,
driven by pain, functional limitations, conflicting medical advice, and persistent myths.
Effective management requires patient education, supervised exercise programs,
and a multidisciplinary approach.
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Abstract:

BACKGROUND: Engaging in physical activity frequently stimulates additional preventive
measures that support the musculoskeletal system and overall body recovery. This approach
relieves the healthcare system by reducing the number of injuries and treatment costs.

THE AIM: To evaluate the relationship between regular exercise and additional body care,
with a specific focus on the use of biological regeneration treatments.

MATERIALS AND METHODS: An analysis of survey data verifying the type and frequency of
physical activity and the propensity to utilize biological regeneration.

RESULTS: The analysis revealed that physically active individuals are more likely to opt for
recovery. Among those regularly practicing sports, especially 3 to 5 times a week, as well as daily,
41.6% utilize biological regeneration treatments. In the physically inactive group, this proportion
was lower at 37.5%. The highest level of care for injury prevention and recovery was observed
in individuals combining various sports disciplines.

CONCLUSION: Physical activity serves as a significant catalyst for health-promoting behaviors.
Regular exercise encourages the more frequent adoption of biological regeneration, which
constitutes a key element of injury prevention and holistic care of the musculoskeletal system.
Limitations: The subjective nature of self-reported survey data and the diverse interpretation
of the term "biological regeneration" by respondents.
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Abstract:

Gerstmann syndrome is a rare neurological disorder caused by damage to the parietal lobe of the
dominant hemisphere. Classically, it includes a tetrad of symptoms: acalculia, finger agnosia,
agraphia and left-right disorientation. The syndrome may be caused by ischemic stroke, brain
tumors, multiple sclerosis, subdural hematomas, and other conditions leading to damage
of parietal structures. Symptoms may be partial or complete and their severity depends on the
extent of brain lesions. Neuroimaging studies play a key role in diagnosis by enabling the
identification of brain abnormalities. Treatment depends on the underlying cause. The prognosis
is variable and depends on the etiology and degree of brain damage. In some cases improvement
in cognitive function is possible through rehabilitation. Gerstmann syndrome is an important
example of a disorder resulting from disruption of the functional organization of the parietal lobe
and highlights the importance of interdisciplinary cooperation in the diagnosis and treatment.
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Abstract:

Spontaneous coronary artery dissection (SCAD) is an increasingly recognized non-atherosclerotic
cause of acute coronary syndrome, predominantly affecting young and middle-aged women
without traditional cardiovascular risk factors. The condition results from the formation of an
intramural hematoma or an intimal tear within the coronary artery wall, leading to impaired
coronary blood flow and myocardial ischemia. Clinical presentation often resembles classic
myocardial infarction, including chest pain, electrocardiographic abnormalities, and elevated
cardiac biomarkers, which may delay accurate diagnosis. Coronary angiography remains the
primary diagnostic method, while intracoronary imaging techniques such as optical coherence
tomography improve diagnostic precision in uncertain cases. Conservative treatment is currently
preferred in hemodynamically stable patients because spontaneous arterial healing is frequently
observed. However, recurrent events and long-term psychological burden remain important
clinical challenges. Greater awareness of SCAD among emergency and cardiology clinicians may
improve early recognition and patient outcomes.
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Abstract:

This presentation explores the differential diagnosis between Autism Spectrum Disorder (ASD)
and Attention Deficit Hyperactivity Disorder (ADHD), with particular emphasis on clinical
similarities and distinguishing features in pediatric patients. It highlights the challenges
of accurate diagnosis due to overlapping symptoms and discusses the developmental
consequences of both conditions. The importance of early recognition, comprehensive
multidisciplinary assessment, and individualized therapeutic approaches is emphasized in order
to improve long-term outcomes and provide effective support for children and their families.

Keywords:

ASD; ADHD; differential diagnosis; neurodevelopmental disorders; pediatrics

51



ABSTRACTS OF

POSTERS




an

- PRomovenDI

National Scientific Conference
»Science and Young Researchers”
X edition
June 06, 2026

ACUTE KIDNEY INJURY (AKI) AFTER SURGERY IN DEGENERATIVE
SPINE DISEASE: INCIDENCE AND DETERMINANTS

Dorota Ciaston-Mogilska*, Jacek Szczygielski
Department of Neurosurgery, St. Lucas Hospital in Tarnow, Collegium Medicum, University of Rzeszow

*ciaston.dorota@interia.pl

A few words about the author(s):

Dorota Ciaston-Mogilska, MD, Nephrology specialist in Department of Internal Medicine
and Nephrology, St. Luke’s Hospital, Tarnéw. Jacek Szczygielski, MD, PhD, Neurosurgeon,
Head of the Department of Neurosurgery, St. Luke’s Hospital, Tarnow.

Abstract:

INTRODUCTION: AKI is a significant perioperative complication associated with increased
morbidity and prolonged hospitalization.

AIM: To assess AKI incidence and risk factors in patients undergoing surgery for spondylosis.

METHODS: Retrospective single-center study of 154 adults undergoing cervical, thoracic,
or lumbosacral spine surgery. AKI was defined by KDIGO 2012 criteria.

RESULTS: AKI occurred in 3.8% of patients. Univariate analysis showed associations with age,
chronic kidney disease, hypertension, preoperative CRP, urea, uric acid, diuretics,
surgery/anesthesia duration, postoperative sodium, antibiotics and hospitalization time.
Negative associations included albumin, RBC parameters and eGFR. Multivariate analysis
showed antibiotics, diuretics, urea, uric acid, low total protein, and electrolyte imbalance as
independent predictors.

CONCLUSION: AKI risk depends mainly on preoperative status and metabolic disturbances
rather than procedure extent and is associated with longer hospitalization.
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Abstract:

INTRODUCTION: Vitamin D modulates immune response and inflammation. Its deficiency is
common and may worsen clinical outcomes in infectious diseases, including COVID-19.

AIM: To analyze vitamin D levels in hospitalized COVID-19 patients and their association with
clinical course, mortality, and hospitalization duration, with supplementation as a modifying
factor.

METHODS: 75 hospitalized COVID-19 patients (GB) and 32 healthy controls (GK).
Vitamin D (25(OH)D) measured at admission (T1), day 7 (T2), and day 14 (T3) by ELISA.
Mann-Whitney, Friedman, Kruskal-Wallis tests, logistic regression, and ROC analysis were
applied.

RESULTS: Vitamin D was significantly lower in GB at all timepoints (T1: 43.4 vs 122.4 nmol/L;
p<0.001; r=0.324). Levels declined further during hospitalization (T1—T2: p=0.017; r=0.253).
Supplementation was strongly associated with higher admission levels (56.1 vs 25.3 nmol/L;
p<0.001; r=0.667). No differences were found across severity groups (p=0.443; 1n?<0).
Vitamin D predicted hospitalization (AUC=0.708) but not severity or mortality (AUC=0.51—
0.59). A significant interaction between vitamin D and supplementation status was found in the
mortality model (LRT p=0.032).

CONCLUSIONS: COVID-19 patients show profound vitamin D deficiency deepening during
hospitalization. Supplementation raises levels effectively, though admission values do not predict
severity. The interaction with mortality risk warrants further study.

Keywords:
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Abstract:

Leaky Gut Syndrome (LGS) is a condition of increased intestinal permeability, which, in light
of recent scientific research, is viewed as a significant pathophysiological factor that acts
as an initiator in the development of autoimmune diseases. This mechanism involves
the translocation of antigens into the bloodstream and the activation of the immune response,
leading to chronic inflammation. Despite growing interest in the topic in the media and public
discourse, there is a lack of research assessing the level of public knowledge on this topic.
The aim of the study was to assess knowledge about the relationship between LGS and
autoimmune diseases among a selected group of respondents, considering factors such as diet,
stress, medications, and lifestyle. A custom-designed questionnaire consisting of 26 core
questions, a number of conditional subquestions, and 5-6 additional gender-specific questions was
administered to 106 participants. Results revealed significant discrepancies: although most
respondents were unfamiliar with the term “Leaky Gut Syndrome”, they demonstrated intuitive
awareness of its mechanisms, correctly linking intestinal dysfunction with autoimmune diseases
and systemic symptoms. The results indicate an intuitive yet selective level of knowledge,
accompanied by significant definitional gaps and an urgent need for reliable educational
campaigns.

Keywords:
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I am a PhD candidate at the Doctoral School of Nicolaus Copernicus University, specializing
in research on PROTAC technology and targeted protein degradation.

Abstract:

Lung cancer remains one of the leading causes of cancer-related mortality worldwide,
highlighting the need for novel therapeutic strategies. Proteolysis Targeting Chimeras
(PROTAC:s) are an innovative class of compounds capable of selectively degrading proteins
involved in tumor progression. However, their therapeutic potential depends not only
on biological activity but also on pharmacokinetic properties and safety profiles.

The aim of this study was to evaluate the toxicity and bioavailability of selected PROTAC
degraders potentially applicable in lung cancer therapy. The analyses were performed using
in silico methods, including the assessment of ADMET (Absorption, Distribution, Metabolism,
Excretion, and Toxicity) parameters, prediction of oral bioavailability, membrane permeability,
hepatotoxicity, and mutagenicity. Additionally, the influence of the analyzed compounds
on selected cytochrome P450 isoenzymes was investigated.

The results demonstrated that several analyzed PROTACs exhibited favorable pharmacokinetic
profiles and acceptable toxicity levels, indicating their potential as candidates for further
preclinical studies in lung cancer treatment. At the same time, certain limitations affecting
bioavailability, including high molecular weight and low solubility, were identified.
These findings emphasize the importance of early ADMET evaluation during the design and
optimization of PROTAC-based therapeutics.
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Abstract:

INTRODUCTION: Despite advances in colorectal cancer (CRC), treatment, resistance to standard
5-fluorouracil (5-FU) remains a crucial challenge in oncology. Recent studies have highlighted the
role of necroptosis in cancer cell death. The key mediators of necroptosis are receptor-interacting
protein kinases 1 and 3 (RIPK1 and RIPK3) and mixed-lineage kinase domain-like protein (MLKL),
whose interactions and post-translational modifications determine the transition from survival
signaling to programmed cell death.

METHODS: The aim of this study was to evaluate the activation of necroptosis following 5-FU
treatment in selected CRC cell lines. SW-1116, DLD-1, and RKO cell lines were selected
for analysis, each characterized by distinct genetic profiles associated with mutations in specific genes.
For this purpose, RT-qPCR was used to determine the mRNA expression profiles
of RIPK1, RIPK3, and MLKL.

RESULTS: The expression profiles of the necroptosis-associated genes RIPK1, RIPK3, and MLKL
were evaluated in the human CRC cell lines SW1116, DLD-1, and RKO using RT-qPCR analysis.
The results suggest that 5-FU treatment modulates the expression of selected genes.

CONCLUSIONS: In summary, 5-FU treatment may promote molecular changes associated with
necroptosis in chosen CRC cell lines through modulation of the RIPK1-RIPK3-MLKL signaling
pathway.

This research was funded by Medical University of Silesia, Katowice, Poland (PCN-1-004/N/2/F and
BNW-1-051/K/4/T).
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Abstract:

Research from the past 25 years clearly shows that group exercise is one of the most effective
ways to engage older adults in regular physical activity. Participation in such programs improves
physical fitness, cognitive functioning, and psychological well-being. Social factors (peer
interaction, instructor support, and a sense of community) significantly enhance motivation and
long-term adherence. As a result, group-based exercise represents an efficient, multidimensional
intervention that supports healthy aging.
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Abstract:

INTRODUCTION AND AIM OF THE STUDY: Urogynecological physiotherapy supports
pelvic floor muscle function and improves quality of life in women during the perinatal period.
The aim of the study was to assess the relationship between women’s age and the use of
urogynecological physiotherapy, as well as the impact of age on the subjective evaluation of
therapy outcomes among women from southern Poland.

MATERIAL AND METHODS: The study included 351 women and was conducted using an
original online questionnaire. Approval was obtained from the Research Ethics Committee of the
University of Opole (No. 17/2025). The analysis included respondents’ age, use of
urogynecological physiotherapy, and subjective assessment of therapy effects on a scale from
0 to 5. Pearson’s chi-square test and Pearson’s contingency coefficient C were used.

RESULTS: A statistically significant relationship was found between women’s age and the use
of urogynecological physiotherapy (}*=58.27; p <0.001). Women aged 2030 years used therapy
most often, while women over 40 used it least frequently. Increasing age was associated with
lower ratings of therapy effectiveness.

CONCLUSIONS: Age significantly differentiates the use and perceived effectiveness
of urogynecological physiotherapy. Younger women used therapy more often and evaluated
its effects more positively. The results of the study emphasize the need for individualization
of therapeutic management depending on the age of patients.
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Abstract:

Polysomnography (PSG) is a specialized diagnostic test performed while the patient is asleep.
It involves simultaneous monitoring of multiple physiological parameters in order to assess sleep
quality and detect sleep and breathing disorders. The examination is most often carried
out in a hospital setting and lasts throughout the entire night. Polysomnography is considered
the gold standard in the diagnosis of sleep-related breathing disorders, especially obstructive sleep
apnea. The test is also used in the diagnoses of other conditions such as narcolepsy, periodic limb
movement disorders during sleep, nocturnal epileptic seizures, and REM sleep behavior disorder.
Symptoms indicating the need for examination include snoring, excessive daytime sleepiness,
pauses in breathing during sleep, morning headaches, difficulties with concentration and memory,
and frequent awakenings during the night. Preparation for the test is simple. On the day of the
examination, patients should avoid alcohol, coffee, strong tea, and energy drinks. Sleeping pills
and sedatives should also not be taken without consulting a doctor.
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Abstract:

Skin microbiome dysbiosis is one of the pathophysiological factors underlying atopic dermatitis
(AD). Head and neck dermatitis (HND) is a subtype of AD that primarily affects areas of the body
prone to seborrhoea, including the head, face, neck and upper trunk, and is characterised
by erythematous and scaly patches. Azole antifungal agents are the most commonly prescribed
type of antifungal medication for patients with AD. The aim of the study was to investigate
the effect of natural substances with antifungal activity on a Malassezia strain isolated from
the scalp of a patient with AD. For the purpose of the study, essential oils were used from the
leaves of Rosmarinus officinalis L., Melaleuca alternifolia Maiden & Betche, Pinus sylvestris L.,
and essential oil from the buds of Eugenia caryophyllus (Spreng.) Bullock et S.G.Harrison.
The effect on Malassezia was assessed using disc diffusion on m-Dixon Agar medium. The studies
showed the antifungal activity of the tested essential oils compared to the control, which was
Nystatin. The results suggest a potential use of essential oils in reducing excessive Malassezia
colonisation in individuals with AD.
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Abstract:

The aim of this study was to evaluate the potential of FT-Raman and FTIR spectroscopy combined
with multivariate analysis and machine learning methods for differentiating glioblastoma grade
IV (GBM) and meningiomas (atypical and angiomatous). The analysis included Principal
Component Analysis (PCA), Hierarchical Cluster Analysis (HCA), classification algorithms,
and evaluation of spectral changes.
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Abstract:

Colorectal polyps, particularly adenomatous polyps, are common premalignant lesions
and represent a key stage in the adenoma—carcinoma sequence leading to colorectal cancer (CRC).
The risk of malignant transformation depends on several factors, including histological
architecture (tubular, tubulovillous, or villous adenomas), dysplasia grade, and lesion size.
Early detection and removal of polyps therefore plays a crucial role in CRC prevention.

Sphingolipids are bioactive lipids involved in the regulation of fundamental cellular processes
such as proliferation, apoptosis, inflammation, and angiogenesis. Their metabolism is tightly
controlled by a network of enzymes generating molecules with opposing biological effects,
including pro-apoptotic ceramide and pro-proliferative sphingosine-1-phosphate.

Although alterations in sphingolipid metabolism have been described in colorectal cancer,
their role in precancerous colorectal polyps remains poorly understood. Therefore, this study
aimed to evaluate sphingolipid levels and the activity of enzymes regulating their metabolism
in colorectal adenomas.
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Abstract:

Myocardial infarction with non-obstructive coronary arteries (MINOCA) represents
a heterogeneous clinical condition in which patients fulfill the diagnostic criteria for acute
myocardial infarction despite the absence of significant coronary artery stenosis on angiography.
MINOCA accounts for a considerable proportion of acute coronary syndrome presentations
and is more frequently observed in younger individuals and women. The underlying mechanisms
are diverse and may include coronary vasospasm, microvascular dysfunction, plaque disruption,
spontaneous coronary artery dissection, myocarditis, or stress-induced cardiomyopathy.
Because of its multifactorial nature, MINOCA remains a significant diagnostic and therapeutic
challenge in contemporary cardiology. Advanced imaging methods, particularly cardiac magnetic
resonance and intracoronary imaging, play a crucial role in identifying the underlying etiology
and guiding further management. Treatment should be individualized according to the detected
mechanism, as universal therapeutic strategies are currently lacking. Improved recognition
of MINOCA may reduce misdiagnosis and contribute to better long-term cardiovascular
outcomes.
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Abstract:

INTRODUCTION AND AIM OF THE STUDY: The mode of delivery affects postpartum
recovery and is associated with different outcomes for vaginal birth and caesarean section.
This study assessed the impact of delivery type on postpartum complaints and the relationship
between parity and caesarean section frequency in women from southern Poland.

MATERIAL AND METHODS: The study used a diagnostic survey with an original online
questionnaire completed by 351 women. Ethical approval was obtained from the University of
Opole (No. 17/2025). Data included number of deliveries, cesarean sections, and postpartum
complaints. Spearman’s rank correlation and the Mann—Whitney U test were applied.

RESULTS: A weak positive correlation was found between number of deliveries and cesarean
sections (rtho = 0.18; p < 0.001). Women after vaginal delivery reported more health problems
(M = 2.11; SD = 1.71) than those without such experience (M = 1.68; SD = 1.41; p = 0.036).
No significant differences were found for cesarean section (p = 0.880). However, scar-related
complications were reported more often after cesarean section (47.95%), while perineal injuries
were more common after vaginal delivery (23.91%).

CONCLUSIONS: The mode of delivery influences the type and frequency of postpartum
complaints. Vaginal delivery is associated with a higher number of general health problems, while
cesarean section is linked to specific surgical complications. Further research on larger samples
is recommended.

Keywords:

vaginal delivery; cesarean section; postpartum period; postpartum complications; women’s
health
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Abstract:

Modern cyber warfare has shifted from immediate, high-volume breaches to stealthy, long-term
espionage. Advanced Persistent Threats (APTs) and "low-and-slow" attacks are designed to evade
traditional, threshold-based security systems by operating below the radar, blending malicious
activities with benign network traffic over extended periods. Traditional Security Information
and Event Management (SIEM) systems often fail to identify these APTs because they tend
to evaluate security events in isolation rather than as a continuous sequence. This research
explores the critical application of Artificial Intelligence (AI) and Machine Learning (ML)
in detecting these highly sophisticated, prolonged cyber intrusions. By leveraging User and Entity
Behavior Analytics (UEBA) and spatio-temporal sequence analysis, Al models can continuously
monitor and correlate disparate, low-signal events across vast temporal horizons. Unsupervised
learning algorithms establish dynamic baselines of normal behavior for individual users
and endpoints, allowing for the rapid detection of subtle anomalies, such as unauthorized lateral
movement or micro-exfiltration of data. Ultimately, this study demonstrates how Al-driven
anomaly detection serves as a foundational element in developing proactive cyber defense
architectures capable of uncovering hidden kill-chains before irreversible damage occurs.

Keywords:
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Detection; UEBA
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Abstract:

The aim of this presentation was to identify the environmental hazards associated with the
transportation of crude oil, chemicals, and other hazardous substances by the so-called “shadow
fleet,” with particular emphasis on the situation in the Baltic Sea. The starting point for the
analysis is the growing problem of water pollution and the increasing number of incidents
involving tanker failures, which cause long-term changes in marine ecosystems. The author
attempted to answer the question of what environmental consequences result from the illegal
transport of energy resources carried out by old and heavily worn vessels, and what measures can
be taken to reduce the risk of ecological disasters.
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Abstract:

The Ti-6Al-4V alloy produced by Direct Metal Laser Sintering (DMLS) develops a martensitic
o' microstructure during rapid laser solidification, resulting in high strength but limited ductility
that falls short of ASTM F 1472 requirements for surgical implants. This study examines
the influence of post-build heat treatment at 650 °C, 750 °C, 850 °C, and 950 °C on tensile
strength, yield strength, elongation, impact toughness, and hardness of specimens built in two
orientations. Heat treatment at 850 °C was identified as optimal, achieving complete o' to a+f
phase transformation. It doubles elongation while preserving strength within ASTM F 1472 limits
and eliminating build-orientation anisotropy. Porosity was found to critically affect impact
toughness, with each 1% increase reducing toughness by approximately 20%.

Keywords:

DMLS; heat treatment; biomedical implants; additive manufacturing

69



National Scientific Conference
»Science and Young Researchers”
X edition
June 06, 2026

an

- PRomovenDI

BIOLOGICAL TREATMENT OF FISH PROCESSING WASTEWATER

Patrycja Gensikowska
Bydgoszcz University of Science and Technology
patgen000@pbs.edu.pl

A few words about the author(s):

Student of Chemical and Food Analytics at the Bydgoszcz University of Science and Technology,
Faculty of Chemical Technology and Engineering. Employed at the Department of Chemical
and Bioprocess Engineering as an independent chemist.

Abstract:

Fish raw materials undergo numerous technological processes in fish processing plants, including
bleeding, gutting, and filleting of fishes. These operations result in the discharge of substantial
amounts of contaminants into wastewater, such as blood, dirt, sand, and fish viscera.
Consequently, the generated wastewater poses a significant environmental threat due to the high
values of physicochemical pollution indicators, including chemical oxygen demand (COD),
biochemical oxygen demand (BOD), total suspended solids (TSS), and chlorides.

Biological treatment of fish processing wastewater is based on the application of microorganisms
capable of degrading organic matter into simpler and less harmful chemical compounds.
This presentation shows the three most commonly applied treatment methods: the activated sludge
system, the rotating biological contactor (RBC), and aerated lagoons. The activated sludge system
relies on the formation of flocs resulting from the aggregation of microorganisms present in the
sludge with contaminants contained in the wastewater. The rotating biological contactor operates
on the principle of attached-growth technology. Its key components are rotating discs that promote
biofilm formation. Microorganisms embedded within the biofilm consume and decompose
the organic matter present in the wastewater. Another commonly applied solution involves aerated
lagoons, in which the pollutant load is also effectively reduced.
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Abstract:

The antimicrobial activity of plant extracts has been widely investigated, although their
effectiveness against pathogenic bacteria is often limited, particularly in the case of naturally
resistant Pseudomonas aeruginosa. Hemp (Cannabis sativa L.) is a rich source of bioactive
compounds, including cannabinoids and terpenes; however, the antimicrobial activity of hemp
leaves remains poorly characterized. The aim of this study was to evaluate the antimicrobial
activity of ethanolic extracts obtained from leaves and inflorescences of hemp cultivars
(Finola, Futura 75, Dioica, and Kompolti) against Staphylococcus aureus, Escherichia coli, and
Pseudomonas aeruginosa. Antimicrobial activity was assessed using the broth microdilution
method by determining MIC and MBC values, complemented by time-kill analysis (15 min-24
h). All extracts exhibited strong bactericidal activity against S. aureus (MIC/MBC = 0.005% v/v).
E. coli showed a uniform response at 0.625% v/v, whereas P. aeruginosa was the most resistant
(1.25-2.5% v/v). The highest activity against P. aeruginosa was observed for inflorescence
extracts of Finola and Kompolti cultivars. The results confirm high antimicrobial activity of hemp
extracts, particularly against Gram-positive bacteria, while indicating the antimicrobial potential
of leaf-derived extracts.

This work was supported by Rector of the West Pomeranian University of Technology in Szczecin
for PhD students of the Doctoral School, grant number: 856-414000-00425.
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Abstract:

Entomophagy is increasingly recognized as a potential solution to the growing global demand
for sustainable protein sources. Edible insects are characterized by high nutritional value,
including significant protein levels, beneficial fatty acids, vitamins, and essential minerals.
Their production also requires fewer natural resources compared to conventional livestock
farming, which has intensified scientific interest in their application within modern food systems.

However, the expansion of insect based foods raises important safety concerns. This presentation
focuses on the evaluation of biological and chemical risks associated with edible insects, based
on current research data. Particular attention is given to microbiological hazards, as well as the
potential accumulation of environmental contaminants. The issue of allergenicity is also
discussed, especially in relation to cross reactivity.

The safety of insect-derived products is strongly dependent on rearing conditions, feed quality,
processing technologies, and storage methods. Therefore, the development of standardized
production systems and implementation of food safety strategies, including HACCP protocols,
are essential for minimizing risks and ensuring consumer protection.

Scientific evaluation of these factors is crucial for the responsible introduction of insects into the
human diet and for increasing public confidence in entomophagy as a safe and sustainable
component of future nutrition.
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Abstract:

Amino acids (AAs) are indispensable nutrients that support cellular homeostasis and numerous
metabolic processes. In cancer, AA metabolism is reprogrammed to sustain accelerated
proliferation and survival, influencing protein and nucleotide biosynthesis, intracellular signaling
and energy production.

In this study, we present a comprehensive single-cell investigation of the biochemical and
metabolic responses of normal human colon fibroblasts (CCD-18Co) and colorectal
adenocarcinoma cells (Caco-2) to supplementation with leucine, threonine, and arginine, by using
Raman spectroscopy (RS) and Raman imaging (RI).

By integrating Raman spectroscopic data with chemometric methods, we demonstrated robust,
reproducible discrimination between normal and malignant colon cells, both in their native state
and after AA treatment. Partial Least Squares Discriminant Analysis (PLS-DA) and one-way
ANOVA revealed that perturbations in lipid metabolism and protein composition constitute
key molecular determinants underlying the observed phenotypic divergence between control and
AA-supplemented cells. The detailed analysis of diagnostic Raman band intensity ratios
(2845/3015, 2845/2930, 3015/2888, and 1444/1256) uncovered pronounced AA-—driven
alterations in metabolic pathways at the single-cell level.

This approach deepens the mechanistic understanding of nutrient—cancer cell interactions
and supports the development of Raman-based diagnostic and treatment-response tools.
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Abstract:

The Role of Sections and Scientific Clubs Operating at the Military University of Land Forces
in Wroctaw in Shaping the Attitudes and Professional Skills of Future Officers.

Military education involves not only providing specialist knowledge and tactical skills, but also
shaping leadership, responsibility, communication abilities, and psychological resilience required
of future officers. An important role in this process is played by scientific clubs and student
sections operating at the General Tadeusz Kosciuszko Military University of Land Forces
in Wroctaw.

The paper presents the influence of selected scientific clubs and interest sections on the
professional and personal development of cadets. Their activities support the development
of analytical thinking, teamwork, decision-making, adaptability, patriotism, communication
skills, and leadership competencies. The study discusses organizations connected with military
sciences, logistics, security, tactical training, sports, psychology, history, and international
cooperation.

Special attention is given to the role of extracurricular activities in shaping qualities difficult
to develop through formal education alone, such as emotional resilience, discipline, courage,
and empathy. The analysis shows that scientific clubs and sections significantly support
the preparation of future officers for leadership service in the Polish Armed Forces.
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Abstract:

In the era of Industry 4.0 and advanced Internet of Things (IoT) systems, edge devices
are equipped with an increasing number of sensors. This generates massive streams of highly
correlated multidimensional data, leading to the "curse of dimensionality." Implementing machine
learning (ML) algorithms directly on microcontrollers faces strict hardware barriers: minimal
RAM/Flash capacity and restrictive energy budgets.

This presentation explores Principal Component Analysis (PCA) as a critical optimization tool
in embedded systems architecture. PCA transforms redundant sensory signals into new,
orthogonal components that maximize variance while naturally filtering out hardware background
noise.

Special emphasis is placed on the asymmetric deployment model typical of Edge AL
Heavy numerical operations—such as calculating the covariance matrix and
eigendecomposition—are offloaded to an offline server phase. Meanwhile, the microcontroller
executes only highly optimized, real-time Multiply-Accumulate (MAC) operations. This feature
extraction drastically reduces the memory and computational footprint of predictive models
(e.g., neural networks), enabling robust AI deployment on resource-constrained devices.

Finally, the presentation critically evaluates the engineering trade-offs of using PCA, specifically
the loss of physical data interpretability and the algorithm's limitation to strictly linear
relationships.

Keywords:
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IoT
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Abstract:

Seed material placed on the market must meet varietal identity requirements, which guarantees
that farmers obtain yields with desired parameters. In agricultural practice, particularly when grain
from one's own harvest is used over many years or when seeds are obtained from unofficial
sources, information regarding the variety name is often lost. This has a significant economic
impact, as sowing grain of an unknown variety can lead to unpredictable harvests and makes
it impossible to adjust farming techniques to the specific needs of the plant. The aim of this study
was to identify an unknown variety of common oat obtained from a farm in the Lublin region.
The reference material consisted of standard oat varieties registered in the COBORU (Research
Centre for Cultivar Testing) registry. Identity verification was carried out based on genetic profile
analysis using ISSR markers. This method allows for precise differentiation of genotypes and
identifies similarities between the studied varieties. Based on the research conducted, it was
established that the genetic profile of the unknown variety shows the highest degree of similarity
to the 'Agent' variety. This demonstrates that ISSR markers are useful in resolving varietal identity
issues, particularly when traditional identification methods based on documentation or plant
morphology are insufficient.
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Abstract:

The increasing and variable nature of production on production lines, social and economic
conditions such as drinking water shortages, energy production from renewable sources, and the
development of the circular economy have led the Company to optimize the process by setting
the following research directions for the project: stabilizing the operation of the IC bioreactor and
the aerobic reactor in the context of changing operating conditions determined by high and low
loads of wastewater flowing into the treatment plant, reduction of sulfate ions, and biogenic
compound deficits during the wastewater treatment process.

The R&D work carried out made it possible to optimize the wastewater treatment process by:

- stabilizing the operation of the IC anaerobic bioreactor and the aerobic reactor in the context of
changing operating conditions — control of the COD load directed to the IC reactor was achieved;
- achieving the optimal ammonium ion concentration to keep the IC reactor in a state of continuous
excitation, ensuring the acceptance of large loads of pollutants;

- reduction of sulfate ions flowing into the treatment plant with wastewater. The reduction
contributes to a change in the structure of the IC reactor sludge granules, thus affecting the quality
of the reactor's operation, the amount of biomass growth, and the amount of biogas produced.
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Abstract:

Zwitterionic polymers are a unique subclass of polyampholytes characterized by having equal
number or positive and negative charges on the same repeating unit [1]. The super-hydrophilic
nature, antifouling properties and antipolyelectrolyte effect enables the potential use of these
compounds as drug delivery systems, separation membranes and blood-contacting sensor
technologies which are relevant to the chemical, environmental, pharmaceutical, biotechnology,
and biomedical sectors [2]. When zwitterionic polymers combine ampholytic character with
amphiphilic architecture, their critical aggregation concentration (CAC) or critical micelle
concentration (CMC) can be determined using physicochemical methods. [3].

In this study, CMC values were determined using different physicochemical methods for a series
of poly(sulfobetaine methacrylate-co-methyl methacrylate) copolymers with varying
compositions.

[1] Laschewsky, A. Structures and Synthesis of Zwitterionic Polymers. Polymers 2014, 6 (5),
1544-1601. https://doi.org/10.3390/polym6051544.

[2] Zheng, L.; Sundaram, H. S.; Wei, Z.; L1, C.; Yuan, Z. Applications of Zwitterionic Polymers.
Reactive and Functional Polymers 2017, 118, 51-61.
https://doi.org/10.1016/j.reactfunctpolym.2017.07.006.

[3] Perumal, S.; Atchudan, R.; Lee, W. A Review of Polymeric Micelles and Their Applications.
Polymers 2022, 14 (12), 2510. https://doi.org/10.3390/polym14122510.
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Abstract:

Xenobiology (XB) represents a paradigm shift in synthetic biology, transitioning from modifying
natural systems toward designing of orthogonal life-like platforms and chemically modified
organisms (CMOs) (Schmidt, 2010). By utilizing xeno nucleic acids (XNAs), non-canonical
amino acids (ncAAs), and expanded genetic codes, XB creates functional systems partially
insulated from the natural biosphere. This biochemical orthogonality reduces horizontal gene
transfer risks and improves biological containment (Herdewijn & Marliére, 2009).

Genetic code expansion, primarily via stop codon suppression, enables the synthesis of proteins
with novel structural and catalytic properties. These methods are increasingly integrated with
advanced biocontainment strategies, such as engineered auxotrophy and multilayer genetic
safeguards, to minimize escape frequencies (Mandell et al., 2015). Furthermore, expanding the
genetic alphabet via unnatural base pairs, such as the Ds—Px system, facilitates the development
of high-performance DNA aptamers and enhanced biomolecules (Kimoto et al., 2013).

While, XB offers programmable biological platforms for biomanufacturing, biosensing,
and therapeutics, deployment requires evaluation of biosafety, biosecurity, ecological impact,
and ethical considerations. This work reviews the current state of knowledge in xenobiology
and discusses both the opportunities and potential risks associated with its use in modern
biotechnology.
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Abstract:

White light temperature (Correlated Colour Temperature, CCT) is a critical parameter
for photography equipment, as it significantly impacts the image. Colour reproduction,
which is affected by the light temperature, is also crucial in medical photography, where it is used
for diagnostics and documentation [1]. The colours temperature of the image is manageable
via white balance settings or post-processing [2], although some algorithms can degrade colour
fidelity. The dedicated targets can be used for colour calibration.

This presentation investigates the accuracy of photographic LED lamp CCT settings by comparing
nominal user-configured CCT values with experimentally measured parameters obtained using
calibrated measurement instrumentation. Images were compared under tested lighting conditions.
Testing revealed that the photographic lamp's actual CCT deviated from its preset values by up to
20%, with an illuminance variance of 6% across different CCT settings. These findings
underscore the importance of accurate CCT and light adjustments for maintaining proper colour
reproduction.

[1] Grinnell, M., Hurtado, A. C. M., Guidotti, R., & Elbuluk, N. (2025). Digital photography guide
for dermatologists with special considerations for diverse populations. JAMA Dermatology,
161(6), 635-641

[2] Chikane, V., & Fuh, C.-S. (2006). Automatic white balance for digital still cameras. Journal
of Information Science and Engineering, 22(3), 497-509.
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Abstract:

CsPbl: quantum dots (QDs) are promising materials for optoelectronic applications due to their
favorable bandgap and strong photoluminescence. However, their practical use is limited by the
metastability of the optically active black phase, which transforms into the non-perovskite 5-phase
under ambient conditions. This process strongly depends on surface chemistry and interactions
with the surrounding environment. In this work, we investigate the temporal stability of CsPbls
QDs embedded in oxide matrices (SiO2, Al2Os, TiO2) as bulk powder composites and polymer
matrices (PMMA, PCL) as film composites. The study focuses on the long-term evolution
of photoluminescence quantum yield (QY) under ambient storage conditions. Structural and
chemical characterization was performed using, X-ray diffraction (XRD), and TEM/SEM
microscopy. The results show that oxide and polymer matrices significantly
slow photoluminescence degradation compared to dried films obtained by solvent evaporation
from colloidal dispersions, while preserving the characteristic optical response of the perovskite
phase over extended storage times.

This work was financed by the project “Tailor-made perovskite quantum dots as an element
of new functional nanomaterials”, funded by the National Science Centre.
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Abstract:

The aim of this study was to develop a low-cost multi-channel surface electromyography (SEMG)
system for basic biomedical signal acquisition and analysis. The proposed device is based
on a 6-channel analog front-end and an ESP32 microcontroller enabling data sampling
and wireless transmission. The system uses dry textile electrodes integrated into a compression
cuff, eliminating the need for conductive gel and improving usability. Preliminary tests confirmed
that the device is capable of recording muscle activity and transmitting signals in near real-time.
The presented prototype can be used as a basis for further development of EMG-based human—
machine interface systems and prosthetic control applications.
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Abstract:

The aim of this work was to synthesize of various forms of copper (Cu) salts in a deep eutectic
solvent (DES) environment as potential bioactive compounds for use in plant protection.
The use of DES as a green reaction medium enables the preparation of new forms of copper
complexes with modified physicochemical properties, such as solubility, stability, and biological
activity. Stability studies demonstrated the effect of storage time on the behavior of Cu—DES
systems at 25 °C. The highest concentrations were observed for CuB4O-, where the Cu content
increased from 136 to 195 mg/L after 14 days. Solubility studies, however, revealed minor
changes in Cu concentration for the CuMoOs system, ranging from 11.3 to 12.7 mg/L. The results
confirm the significant effect of the chemical form of copper on the mobility of Cu ions in DES
systems. The obtained compounds were characterized using a selected analytical technique:
TEM, and their bioactive potential was assessed in the context of activity against plant pathogens,
such as B. cepacia. The results indicate that the use of DES may be a promising approach
in designing more effective and environmentally friendly plant protection products, and the form
of copper used is of great importance.
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Abstract:

The growing number of vehicles in urban areas significantly increases mobility, but at the same
time contributes to traffic congestion and higher CO: emissions. To address these challenges,
traffic engineers are developing adaptive control systems. Such solutions utilize various sensors,
such as induction loops or cameras located at intersection approaches, to dynamically adjust signal
timings based on real-time traffic conditions.

This study presents a traffic simulation system developed in the Unity engine, featuring both
a fixed-time signal program and an adaptive control system based on fuzzy inference.
As part of the project, two real intersections in Szczecin were recreated and implemented in the
simulation environment: the Emilii Sczanieckiej — Gontyny and Arkonska — Niemierzynska
junctions. The simulation also incorporated the actual traffic control logic currently operating
at these locations.

Experiments were conducted to compare the performance of the fuzzy inference-based controller
on traffic management. Key performance indicators, such as vehicle waiting times at traffic
signals and total intersection crossing times, were analyzed. The results demonstrate that the
adaptive traffic light control system significantly improves traffic flow at the studied intersections.
Furthermore, the developed simulator proved to be an effective tool for testing and optimizing
traffic signal programs for various traffic volumes prior to real-world implementation.
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Abstract:

Graphitic carbon nitride (g-CsNa) is a promising semiconductor photocatalyst widely studied for
environmental remediation and solar energy conversion due to its low cost, non-toxicity, and high
chemical and thermal stability. Its suitable band gap enables visible-light absorption, while the
layered structure rich in nitrogen provides active sites and facilitates charge transport.
However, the practical application of g-CsNa is limited by the rapid recombination
of photogenerated electron—hole pairs and relatively low photocatalytic efficiency. To address
these limitations, heterojunction formation and doping strategies have been developed to improve
charge separation and photocatalytic performance.

In this work, g-CsNs-based nanocomposites modified with CuCl and WS: were investigated
as photocatalytic materials. The synthesized samples were characterized using XRD, SEM, TEM,
EDS mapping, and BET surface area analysis. Their photocatalytic activity was evaluated based
on the degradation of organic pollutants under visible-light irradiation. The results showed that
the formation of heterostructures significantly enhanced charge carrier separation and improved
photocatalytic activity compared to pristine g-CsNa. The obtained materials demonstrate potential
for visible-light-driven environmental photocatalysis.
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Abstract:

Within the case study, an algorithm for extracting numerical data from steel structure
documentation was developed. Implemented in Python, the tool processes technical drawings
in PDF format and automatically identifies key parameters from the Bill of Materials (BOM),
including item position, material grade, length, width, and quantity. It also applies semantic rules
to generate a profile list consistent with the terminology used in the technological department.
Based on this, the tool creates a material structure for profiles and sheet metal components
required for production, with results exported to a spreadsheet for further processing.
Time measurements indicate that for moderately complex steel structures, the tool generates
a complete material structure within approximately 10—20 seconds, whereas manual preparation
by a technologist usually takes several to several dozen minutes. This demonstrates a substantial
improvement in operational efficiency. The main limitation of the program is the requirement
for a readable OCR-supported BOM table. Drawings without a BOM or with incomplete tabular
data cannot be processed. Further research will focus on a tool for the segmentation and extraction
of geometric primitives from 2D technical documentation. These activities represent
one of several stages of a broader research project aimed at developing a decision-support model
for the processing of construction and technological information in a manufacturing enterprise.
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Abstract:

The main goal of the project was to conduct comprehensive industrial research aimed at increasing
the attractiveness of products: fruit juices, fruit and vegetable juices, vegetable juices, nectars,
and beverages. This goal was achieved by implementing new solutions in the technological
process. The water used in product preparation was effectively deaerated, the deaeration process
was optimized before bottling into cartons, and the thermal processing (pasteurization)
temperature was reduced. The second goal was to develop an algorithm that enabled optimization
of the production process, with particular emphasis on the deaeration process. For a specific
product type, the algorithm enabled the interpretation of intermediate process parameter results.
This allowed for the demonstration of correlations between the input database and proposed
deaeration process parameters through automatic correction. Ultimately, the product achieved the
desired results. The project resulted in a product with a higher vitamin content and improved
organoleptic characteristics.
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Abstract:

The aim of the project was to develop a technological process for producing concentrated, cloudy
and clarified fruit juices, utilizing new solutions previously unavailable in Poland. Switching from
hydro-unloading the raw material to dry unloading and transport allowed for improved physical
parameters and new parameters at the procurement stage. The introduction of dosing tools
for complete raw material identification from unloading to the finished product
will also be implemented. Automation of enzymatic and clarification processes
will be implemented. The developed technology for producing concentrated, cloudy and clarified
fruit juices ensures maximum raw material utilization and minimizes losses.
Improvements in production technology ensure higher process efficiency, better productivity,
increased yield (kg of concentrate/kg of raw material), lower media levels, and greater product
stability under repeatable process conditions. Automation and visualization of individual stages
allowed for the minimization of human error, continuous data collection, test licensing,
and selection of the most appropriate operating conditions. The solutions used, which have
concentrate oxidation properties, directly translated into improved physicochemical and sensory
parameters. As part of the project, research and development work was also carried out on the use
of the obtained fruit concentrate in various applications.

Keywords:

concentrated juice; fruit batching; concentrated cloudy apple juice; automation of enzymation
and clarification; algorithms in juice production
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Abstract:

Fire resistance tests of an aluminum wall, comparison of a transparent filling with an orginal
untransparent panel in class EI30 in accordance with PN-EN1634-1 and PN-EN 16034.
Project nr POIR.01.01.01-00-1149/17
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His research focuses on robocasting of oxide ceramics and 3D-printed ceramic components
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Abstract:

This study presents the concept of applying robocasting as a 3D-printing technique
for the fabrication of ceramic casting filters based on an AI203 ceramic paste, together with
its verification under practical casting conditions. The proposed approach addresses the principal
limitations of conventional ceramic foam filters, including structural non-uniformity, limited
repeatability of thermo-mechanical properties, and high brittleness, which may lead to filter
degradation and secondary contamination of the alloy. In contrast, robocasting enables
the production of filters with a designed and repeatable geometry, allowing improved control
of internal architecture and flow behaviour. The conducted casting trials were completed
successfully, confirming the feasibility of using robocast ceramic filters in foundry practice.
The results indicate that thermal shock resistance remains the most critical operational issue.
At the same time, they demonstrate that appropriate filter geometry can effectively reduce
degradation of the working surface and improve filter performance under processing conditions.
It was also shown that the density of the working surface influences molten metal undercooling
and, consequently, the risk of casting defects, particularly misruns. The obtained results confirm
that robocasting constitutes a promising route for the manufacture of advanced ceramic filters
with improved functional performance and significant potential for foundry applications.

Keywords:

robocasting; ceramic filters; additive manufacturing; foundry engineering; molten metal
filtration

91



H

N  PRomovenDI

National Scientific Conference
»Science and Young Researchers”
X edition
June 06, 2026

BIOCONCRETE AS AN INNOVATIVE CONSTRUCTION MATERIAL

Angelika Seczkowska

Lodz University of Technology
252691 @edu.p.lodz.p!
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My name is Angelika Seczkowska and I am a 3™ year Civil Engineering student at the Lodz
University of Technology. My academic focus lies in steel and reinforced concrete structures.

Abstract:

Bioconcrete is a modern building material that represents an innovative alternative to traditional
concrete. Its key feature is the ability to repair microcracks through the use of bacteria from the
Bacillus genus. These microorganisms are capable of producing calcium carbonate, which allows
for the autonomous filling of emerging damages. In the future, this property could significantly
increase the durability of structures and reduce costs associated with their maintenance and repair.
The aim of this poster is to present the properties and the mechanism of action of bioconcrete.
Its main advantages will be discussed, such as improved resistance to damage and the potential
positive impact on the environment by reducing carbon dioxide emissions during the production
process.

However, it should be emphasized that bioconcrete is a technology still in the development phase
and requires further research. Despite its numerous advantages, the material has significant
limitations, including high production costs and the need to verify its long-term effectiveness
in real-world operating conditions. An analysis of bioconcrete's properties indicates that while
it is not yet a commonly used material, it may become a viable alternative to conventional concrete
for specialized engineering applications in the future.
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THE OBESITY PANDEMIC IN COMPANION ANIMALS:
OWNER PSYCHOLOGY VS. PET HEALTH

Kacper Siwiak*, Adam Wesolowski, Alicja Szot
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A few words about the author(s):
Veterinary medicine, veterinary students.
Abstract:

Obesity is the most frequently diagnosed nutritional disorder in small animal practice, currently
classified as an adiposity-based chronic disease. While its pathophysiological consequences
in veterinary patients are well-documented, the psychological profile and behavior of the owner
represent a critical and often neglected etiological factor. This poster analyzes companion animal
obesity through the lens of the Human-Animal Bond (HAB). We examine mechanisms such
as the anthropomorphism of feeding, the utilization of food as a primary tool for emotional
communication, and the phenomenon of owner misperception regarding their pet's Body
Condition Score (BCS). Concurrently, these factors are juxtaposed with the severe clinical
implications for the patient, including the induction of low-grade systemic inflammation
(via adipokine secretion), insulin resistance, cardiovascular derangements, and progressive
osteoarthritis (OA). The presentation highlights that effective clinical management necessitates
a redefinition of obesity treatment protocols. Alongside rigorous dietary intervention
(caloric restriction) and pharmacological support, the implementation of targeted communication
and behavioral strategies aimed at modifying owner habits is paramount to achieving long-term
therapeutic success.
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THE GUT-BRAIN AXIS IN DOGS AND CATS: HOW THE
MICROBIOME INFLUENCES ANIMAL BEHAVIOR

Kacper Siwiak*, Alicja Szot, Adam Wesolowski
University of Life Sciences in Lublin

*siwiakacper@gmail.com

A few words about the author(s):
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Abstract:

The microbiota-gut-brain axis (MGBA) constitutes a complex, bidirectional communication
network integrating the neural, immune, and endocrine systems. In veterinary behavioral
medicine, the influence of the intestinal microbiome on central nervous system (CNS) function
is garnering significant attention. This poster presents the current state of knowledge regarding
the correlation between intestinal dysbiosis and the prevalence of behavioral disorders in dogs
and cats, including anxiety, hyper-reactivity, and aggressive behaviors. The presentation
elucidates key communication pathways, encompassing vagus nerve signaling, immune system
modulation (pro-inflammatory cytokines), and the production of neuroactive metabolites
by enteric bacteria, such as short-chain fatty acids (SCFAs), serotonin, and gamma-aminobutyric
acid (GABA). Furthermore, this work critically evaluates the therapeutic potential of microbiome-
modulating interventions. The clinical efficacy of targeted probiotic supplementation
(psychobiotics), prebiotics, dietary modifications, and fecal microbiota transplantation (FMT)
is analyzed as adjunctive therapies to standard psychopharmacological and behavioral treatments.
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veterinary medicine; MGBA; Gut-Brain Axis; behaviour
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Abstract:

Clinching is a modern method of mechanical joining of components that is gaining increasingly
widespread application in the automotive industry. This technology is based on local plastic
deformation of materials without the use of additional fastening elements such as rivets or screws.
The article presents the fundamentals of the clinching process, its significance in the context
of the growing use of lightweight materials, and the requirements of modern vehicle
manufacturing. The main advantages of this method are discussed, including high efficiency,
the ability to join dissimilar materials, environmental friendliness, and ease of automation.
Technological limitations are also indicated, and clinching is compared with traditional joining
methods such as welding, riveting, and adhesive bonding. In conclusion, the growing role
of clinching as an innovative solution supporting the development of lightweight structures
and electromobility is highlighted.

Keywords:

clinching; mechanical joining; automotive industry; sustainable manufacturing; joining
technologies
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Her research interests focus on the applications of surfactants and polymers, as well as the
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Abstract:

Polysorbates, including polysorbate 20 and polysorbate 80, are nonionic surfactants widely used
in the food industry. Due to their high hydrophilic-lipophilic balance values, they are commonly
applied as emulsifiers in oil-in-water (O/W) emulsions, in which the oil phase is dispersed in an
aqueous phase [1]. In recent years, increasing interest in reducing the content of saturated animal
fats in food products has prompted research into polysorbate-based solutions in monoglyceride-
structures emulsion systems [2]. Moreover, polysorbate 80 in combination with soya lecithin has
shown significant potential in the formulation of food-grade nanoemulsions for the effective
delivery of vitamin D [3].

Due to the amphiphilic nature of these compounds, their critical micelle concentration (CMC)
can be determined. In this study, CMC values were determined for both polysorbate 20 and 80
and were compared with the literature values.

[1] Jakubcezyk, E.; Kaminska-Dworznicka, A.; Kot, A. The Impact of Tween 20 on the Physical
Properties and Structure of Agar Gel. Gels 2025, 11 (3), 159.

[2] Prodromidis, P.; Katsanidis, E.; Biliaderis, C. G.; Moschakis, T. Effect of Tween 20,
Emulsification Temperature and Ultrasonication Intensity on Structured Emulsions with
Monoglycerides. Food Hydrocolloids 2024, 151, 109772.

[3] Mehmood, T.; Ahmed, A. Tween 80 and Soya-Lecithin-Based Food-Grade Nanoemulsions
for the Effective Delivery of Vitamin D. Langmuir 2020, 36 (11), 2886—2892.
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Abstract:

Antimicrobial resistance (AMR) is one of the most pressing global health threats, yet it is often
viewed solely as a human medical issue. This poster explores the critical front line of AMR within
daily veterinary practice, emphasizing the "One Health" concept — the vital interconnectedness
of animal, human, and environmental health. We examine the primary drivers of antibiotic
resistance in companion animals, including the pressure for quick fixes, prophylactic overuse,
and common compliance errors made by pet owners (e.g., terminating therapy prematurely).
The poster highlights the clinical challenges and real-world consequences of treating multi-drug
resistant "superbug" infections in pets. The aim of this presentation is not only to educate
the audience on the mechanisms of resistance but, more importantly, to outline practical strategies
for both veterinarians and animal owners. Promoting responsible antimicrobial stewardship
i1s a shared responsibility that begins in the consultation room, with profound implications
for society as a whole.
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antimicrobial resistance; AMR; veterinary medicine; veterinary practise
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Abstract:

Oxidative stress is defined as a significant imbalance between the production of reactive oxygen
species (ROS) and the capacity of endogenous and exogenous antioxidant defense mechanisms,
culminating in structural and functional cellular damage. This poster provides a comprehensive
review of the pathophysiological implications of oxidative stress in veterinary medicine.
The excessive accumulation of ROS induces lipid peroxidation, protein oxidation, and nucleic
acid damage, which serve as key mechanisms underlying the pathogenesis of numerous conditions
in domestic and companion animals. The presentation analyzes the role of oxidative damage
in the onset and progression of chronic kidney disease (CKD), cardiomyopathies, hepatic
disorders, and age-related neurodegeneration, such as Cognitive Dysfunction Syndrome (CDS).
Furthermore, the poster outlines current diagnostic approaches for evaluating redox status,
including the measurement of specific biomarkers like malondialdehyde (MDA) and superoxide
dismutase (SOD) activity. Finally, we evaluate the clinical efficacy and rationale of targeted
antioxidant interventions in mitigating tissue injury, emphasizing the critical importance
of integrating redox balance management into comprehensive veterinary treatment protocols.
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Abstract:

A review of two types of heat exchangers designed to be fitted inside door frames. Corelation
between design differences and thermal characteristics.
Project nr POIR.01.01.01-00-1004/20-00
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Abstract:

Kidney diseases in companion animals represent a significant clinical problem, often progressing
asymptomatically in the early stages, which makes prompt diagnosis difficult. The aim of this
study is to present the role of preventive measures and screening tests in the detection of kidney
diseases in animals. Based on available scientific publications, it has been demonstrated that
regular laboratory testing, including the assessment of creatinine and urea concentrations as well
as biomarkers such as SDMA, along with urinalysis and blood pressure measurement, enables
the identification of early changes in kidney function.

Screening is particularly important in high-risk groups, such as older animals, predisposed breeds,
or those with comorbidities. The implementation of appropriate preventive strategies, including
proper nutrition, health monitoring, and avoidance of nephrotoxic factors, may slow disease
progression and improve prognosis. The findings indicate that integrating preventive measures
with routine screening tests is a key element in the effective management of kidney diseases
in animals.
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Abstract:

Hemodialysis is an advanced renal replacement therapy used in the treatment of dogs and cats
with acute and selected cases of chronic kidney failure. The aim of this study is to present
the importance of hemodialysis in the clinical management of animals with kidney diseases.
Based on available scientific data, it has been shown that hemodialysis effectively removes uremic
toxins, corrects electrolyte imbalances, and restores acid—base balance, which is crucial in life-
threatening conditions. The most common indications for hemodialysis in animals include acute
kidney failure, intoxication with nephrotoxic substances, and severe metabolic disturbances
unresponsive to conservative treatment.

Compared to conventional therapy, hemodialysis may accelerate the recovery of kidney function
and improve patient survival, particularly in cases of reversible injury. Hemodialysis constitutes
an important adjunct to the treatment of kidney diseases in dogs and cats, especially in acute
conditions, and its use can significantly improve prognosis and quality of life.
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Abstract:

,,Foodomics” is the novel scientific branch, which integrates analytical chemistry and molecular
biology to provide comprehensive data about food composition and quality. One of the most
widely used omics approaches is called metabolomics, which is focused on metabolome analysis.
Mainly used analytical platform is liquid chromatography coupled with tandem mass
spectroscopy (LC-MS/MS). Data acquired after analysis often is multivariate and conventional
statistics could not provide clear answers. To overcome this problem chemometric approaches
are applied including supervised and un-supervised machine learning models.

In this study metabolomical workflow was applied to determine whether the apples originating
from organic or conventional production could be defined using data from

LC-MS/MS. These production types differ primarily in their approach to the use of pesticides and
fertilizers. Conventional production allows the usage while in organic orchards it is forbidden
by the law. As a result the differences in LC-MS/MS data could be observed.

One of the hypotheses assumed that chemometric methodes can provide reliable and robust
conclusions from multivariate data. It was proved using the machine learning methodology.
The metabolomic analysis of apples performed by LC-MS/MS enabled successful discrimination
between apples derived from organic and conventional production systems, while chemometric
models provided clear and reliable classification results.

Keywords:
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Abstract:

The aim of this study was to analyze the effect of using a single deep eutectic solvent (DES)
on the bioavailability of various forms of copper as a microelement biostimulant for plant growth.
Selected copper salts and/or complexes with different chemical structures were tested
and introduced into a common DES environment to assess their biological and chemical
availability and potential impact on plant physiological processes. A comparative analysis was
conducted, taking into account solubility, stability, and ability to be absorbed by plant organisms.
The obtained results showed that the concentration of released copper determined by AAS at
20 °C and 25 °C ranged from approximately 4 to 60 mg/L, with the highest values observed for
Cu20 (up to approximately 30—-60 mg/L) and the lowest for Cul (approx. 4-14 mg/L).
The obtained results suggest that the chemical form of copper, even in an identical DES
environment, significantly affects its bioavailability, which may be of key importance
in the design of effective microelement biostimulants.
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