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INTEGRATIVE PHYSIOLOGY AND THE
BIOLOGY OF FUNCTIONS: FROM HISTOLOGY
TO AGING

Dr Charbel Abi Chahine
Belgian Institute of Endobiogeny and Integrative Physiology

This presentation explores the human organism through
the perspective of integrative physiology and functional bi-
ology, from tissue organization and histology to the complex
mechanisms of aging and cellular adaptation.

- Special attention will be given to modern concepts such
as autophagy, stress adaptation, neuroendocrine regulation,
inflammation, and the major theories of aging. The presen-
tation also proposes a broader reflection on “rethinking bi-
ology,” moving from a static vision of medicine toward a dy-
namic understanding of function, regulation, and adaptation.

By integrating physiology, histology, metabolism, and
systems biology, this lecture aims to provide a coherent and
multidimensional vision of human health and disease.

Keywords: integrative physiology, authophagy, heories of ag-
ing, stress adaptation, functional biology
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DIGITAL INFORMATION IN PEDIATRIC
RESEARCH: NEXT- GENERATION
METHODOLOGIES AND STRATEGIC
OPPORTUNITIES IN INTERBATIONAL
PARTNERSHIPS

Giilay Manav

Health Science Faculty Pediatric Nursing Department, Mugla Sitki
Kocman Unwersity, Mugla, Turkey

Digital transformation has led to significant structural
changes in the delivery of healthcare services and research
processes; particularly in the field of pediatrics, data man-
agement, clinical decision support systems, telehealth appli-
cations, and artificial intelligence-based analytical methods
have facilitated the emergence of new research paradigms.
Thanks to electronic health records, big data analytics, mo-
bile health applications, and international data-sharing
networks, it is now possible to conduct larger-scale, multi-
center, and real-time studies in pediatric health research. The
COVID-19 pandemic, meanwhile, has accelerated the use of
digital health technologies and led to the widespread adop-
tion of tele-pediatrics on a global scale. However, data secu-
rity, ethical issues, digital inequality, and algorithmic biases
remain significant areas of debate. This review article com-
prehensively addresses the theoretical foundations of digital
transformation in pediatric research, international research
collaborations, next-generation methodologies, artificial in-
telligence applications, and strategic approaches, based on
the current literature.

Keywords: digital transformation, international collaboration,
artificial intelligence, big data, precision pediatrics
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CAN WE PREVENT CANCER RECURRENCE?

Irina V. Guzhova, PhD, Dr.Sci.

Institute of Cytology of Russian Academy Sciences, St.Petersburg,
Russia

Cancer remains the second leading cause of death world-
wide despite significant advances in oncology over the past
three decades. The major challenges in cancer treatment are
the development of resistance to anticancer therapies and
the high rate of disease relapse. Relapse often occurs because
a subset of tumor cells can enter a dormant state either in
response to therapy or under conditions of nutrient depriva-
tion, enabling them to survive adverse conditions. These dor-
mant cells represent a latent threat, as they may reactivate
at any time and drive tumor recurrence. This report focuses
on current strategies to target and eliminate dormant cancer
cells as a promising approach to preventing relapse.

Acknowledgements: The work supported by Russian Science
Foundation, Grant # 26-75-00288
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THE IMPACT OF ULTRA-PROCESSED FOODS
ON NUTRITIONAL STATUS AND METABOLIC
HEALTH IN CHILDREN

Georgi Ganukov’, Angel Palikrushev'”,
Teodora Bahchevanska? Merlin Esad?,

Maria Motrenikova?, Kalina Metodieva?,
Anelia Bivolarska?

Faculty of Medicine, MU-Plovdiv, Plovdiv, Bulgaria
“Department of Medical Biochemistry, MU-Plovdiy,
Plovdiv, Bulgaria

angel.palikrushevl@gmail.com

Introduction: The ever-increasing presence of ultra-pro-
cessed foods in the diets of both children and adolescents has
become a growing public health concern worldwide. The poor
nutrient profile of these types of products necessitates a com-
prehensive evaluation of the available evidence regarding the
possible negative effects that this phenomenon could have on
child health.

Materials and methods: A systematic review of publi-
cations, indexed in major databases - PubMed and Google
Scholar - was conducted, focusing specifically on evidence
regarding the impact of ultra-processed food consumption
on children’s health.

Results: Impaired nutritional status, manifested by in-
creased total energy intake (higher consumption of carbo-
hydrates combined with lower intake of fiber, protein, and
certain micronutrients), has been associated with several car-
diometabolic disorders. This metabolic imbalance is a key risk
factor for the development of various abnormal conditions
such as overweight, insulin resistance, type 2 diabetes mel-
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litus (T2DM), and non-alcoholic fatty liver disease (NAFLD),
which can develop in childhood and persist into adulthood.

Conclusion: The reviewed evidence suggests that regular
intake of ultra-processed food is likely to have a detrimen-
tal impact on the nutritional status and metabolic health in
children. These findings highlight the need for raising public
awareness on this dietary issue with the prospect of reducing
the global rate of occurrence of metabolic disorders, related
to the dangerously high level of consumption of ultra-pro-
cessed food products by children in this century.

Keywords: ultra-processed foods, overconsumption, children,
cardiometabolic diseases
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Background: Alzheimer’s disease (AD) is the leading
cause of dementia and is associated with degeneration of
cholinergic neurons and reduced acetylcholinesterase (AChE)
activity, resulting in cognitive decline. Galantamine, an ap-
proved AChE inhibitor, serves as a template for developing
novel derivatives with improved pharmacological properties.
Scopolamine-induced amnesia is a well-established model
for studying cognitive impairment, while the T-maze spon-
taneous alternation task evaluates hippocampus-dependent
spatial working memory in rodents.

Aim: To investigate the protective effects of the novel
N-substituted derivative N-(2'-methylallyl)norgalantamine
against scopolamine-induced cognitive deficits in mice.

Methods: Mice were divided into four groups and treat-
ed intraperitoneally: (i) control group (1% DMSO, 15 days);
(ii) scopolamine (1 mg/kg, 9 days); (iii) N-(2'-methylallyl)nor-
galantamine (4 mg/kg, 15 days); and (iv) pretreatment with
the derivative for 6 days followed by co-administration with
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scopolamine for 9 days. Spatial working memory was assessed
using the T-maze spontaneous alternation test. Data were an-
alyzed by one-way ANOVA.

Results: Control mice showed high alternation perfor-
mance (~75%). Scopolamine significantly impaired memory
(~45-50%) . The derivative alone preserved cognitive perfor-
mance (~65-70%). Pretreatment followed by co-administra-
tion restored performance to ~70-75%, comparable to control
and significantly improved versus scopolamine alone.

Conclusions: N-(2-methylallyl)norgalantamine atten-
uates scopolamine-induced memory deficits, indicating a
promising neuroprotective and anti-amnesic potential and
supporting further preclinical investigation.

Keywords: galantamine derivative, scopolamine-induced am-
nesia, cognitive impairment, mice, spatial working memory
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Introduction: Vortioxetine is a multimodal antidepres-
sant acting as a serotonin transporter inhibitor and modula-
tor of multiple serotonin receptor subtypes (5-HT1A, 5-HT1B,
5-HT3, 5-HT7) with demonstrated pro-cognitive effects in
clinical and preclinical settings [1]. Acute stress is known to
impair cognitive performance, particularly hippocampal-de-
pendent memory [2]. The aim of the present study is to eval-
uate the effect of subchronic Vortioxetine administration on
cognitive functions and locomotor activity in male rats sub-
jected to acute cold stress.

Materials and Methods: 32 male Wistar rats were ran-
domly assigned to four groups of eight: a control group with-
out stress, a control group with stress, a Vortioxetine 5 mg/kg
b.w. group, and a Vortioxetine 10 mg/kg b.w. group. After the
treatment period of 14 days, animals were exposed to acute
cold stress and assessed through three behavioral paradigms:
spatial memory (T-maze), recognition memory (NORT), and
locomotor activity (activity cage).
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Results: Both doses significantly improved recognition
memory compared to the stress control. Spatial working
memory improvement was observed only at the higher dose
of 10 mg/kg. The 5 mg/kg dose normalized horizontal loco-
motor activity, while 10 mg/kg showed no significant effect.
Neither dose produced significant changes in vertical activ-
ity.

Conclusions: Vortioxetine improved recognition memory
at both tested doses, while spatial memory enhancement was
dose-dependent, observed only at 10 mg/kg. A dissociation
between cognitive and locomotor effects was observed, with
limited influence on motor activity. These results highlight
the potential of Vortioxetine as a modulator of stress-induced
cognitive impairments. Further studies are needed to clarify
its dose-dependent mechanisms of action.

Keywords: vortioxetine, stress, memory, locomotor activity,
rats

38



EVALUATION OF THE ANALGESIC EFFECT OF
A CO; EXTRACT FROM SATUREJA MONTANA
IN EXPERIMENTAL MODELS OF THERMAL-
INDUCED PAIN

Natalia Vilmosh!, Maria Georgieva-Kotetarova’,
Ilin Kandilarov!, Hristina Zlatanova-Tenisheval, Ilia
Kostadinov, Deliyan Delev’, Bozhidar Kostadinov?

IDepartment of Pharmacology and clinical pharmacology, Faculty
of Medicine, Medical University of Plovdiv, Plovdiv, Bulgaria
2Faculty of Medicine, Medical University of Plovdiv, Plovdiv, Bul-
garia

mariatgeorgieva@yahoo.com

Pain is among the most common symptoms necessitating
the development of novel analgesic agents. Medicinal plants
represent a valuable source of bioactive compounds with po-
tential analgesic activity, including species with a rich phyto-
chemical composition such as Satureja montana.

Aim: To investigate the analgesic effect of a CO, extract
of Satureja montana following 14-day treatment and to com-
pare it with that of carvacrol.

Materials and Methods: Male Wistar rats were randomly
assigned to five groups (n = 8). Animals in the negative control
and experimental groups received oral administration for 14
days of olive oil, CO, extract of Satureja montana at doses of
250 mg/kg and 500 mg/kg b.w, and carvacrol at 250 mg/kg
b.w, respectively. The positive control group received a single
intraperitoneal injection of metamizole (500 mg/kg) on the
day of testing. Analgesic activity was assessed using the Tail-
flick and plantar tests (Ugo Basile). Statistical analysis was
performed using SPSS v.23 and OneWay ANOVA analysis.
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Results: Metamizole at a dose of 500 mg/kg demonstrat-
ed a statistically significant analgesic effect at all time points
in both tests. The CO, extract of Satureja montana at 250 mg/
kg produced a significant increase in tail and paw withdraw-
al latency at the first and second hour after administration.
The 500 mg/kg dose exhibited an effect primarily at the first
hour in the Tail-flick test and at the first and second hour in
the plantar test. Carvacrol at 250 mg/kg showed a significant
effect at all time points in the Tail-flick test and at the first
hour in the plantar test.

Conclusion: The CO, extract of Satureja montana exhib-
its a dose-dependent analgesic effect in thermally induced
pain, comparable to that of carvacrol, suggesting its potential
as a promising candidate for the development of novel anal-
gesic agents.

Keywords: satureja mont, carvacrol, CO, extract, analgesia,
pain
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Background: Periapical lesions are inflammatory con-
ditions resulting from microbial infection of the root canal
system, commonly associated with pulp necrosis, trauma, or
inadequate endodontic treatment. Management of such le-
sions becomes more complex in the presence of anatomical
variations, such as root confluence and wide apical foramen.

Case presentation: A 58-year-old female patient with
pain on mastication and a sinus tract in the mandibular right
molar region visited our dental practice. Clinical and radio-
graphic examination revealed previously treated mandibular
right molars with periapical lesions consistent with granu-
lomas. Second lower molar exhibited canal confluence and a
wide apical foramen. Non-surgical endodontic retreatment
was performed using rotary instrumentation, sodium hypo-
chlorite and ethylenediaminetetraacetic acid irrigation, and
intracanal calcium hydroxide medication. Apical manage-
ment of second lower molar included placement of a collagen
barrier and mineral trioxide aggregate to achieve apical seal-
ing. Final obturation was performed using a bioceramic seal-
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er. At 18-month follow-up, complete resolution of symptoms
and radiographic healing of the lesions were observed.

Conclusion: Understanding and managing anatomical
variations in root canal systems are essential for successful
treatment. Even in complex anatomical cases, non-surgical
retreatment combined with appropriate apical management
can lead to favorable outcomes.

Keywords: periapical lesion, root canal anatomy, Canal conflu-
ence, wide apical foramen, Mandibular molars
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Background: The ansa cervicalis is a neural loop of the
cervical plexus that innervates the infrahyoid muscles and
plays an essential role in phonation and deglutition. It is also
frequently used as a donor nerve in reconstructive surgical
procedures of the head and neck region. Despite its relatively
consistent anatomical description, it demonstrates variabil-
ity and holds significant clinical importance, particularly in
head and neck surgery.

Materials and methods: This study presents a cadaveric
dissection of a typical ansa cervicalis configuration combined
with a comprehensive literature review focusing on its anat-
omy and clinical applications. Additional attention was giv-
en to documenting anatomical variations and their potential
surgical implications.

Results: The findings confirm the classical formation of
the ansa cervicalis and highlight its relevance in surgical pro-
cedures such as laryngeal reinnervation and cervical inter-
ventions.

Conclusion: A detailed understanding of this structure
is crucial to avoid iatrogenic injury and to optimize surgical
outcomes. This knowledge further supports its safe and effec-
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tive use in nerve grafting and reconstructive techniques.

Keywords: ansa cervicalis, cervical plexus, hypoglossal nerve,
infrahyoid muscles, neck anatomy
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Introduction: Craniofacial anthropometry is associated
with anatomical measurements of the facial skull and is of-
ten used to compare and distinguish the face shapes. To de-
termine the distribution of face types in a target population
different anthropometrical indices have been introduced.

Aim: The aim of this study was to determine the most
frequent facial type of the contemporary South Bulgarian
population by calculating the Upper Facial Index for the pop-
ulation regardless of sex, as well as separately for male and
female sexes in order to establish the presence of sexual di-
morphism.

Materials and methods: The study included CT acquired
images of 120 valid cases (55 males and 65 females) and sub-
sequent reconstruction of three-dimensional skull models.
Upper facial height and bizygomatic breadth were measured
and Upper Facial Index was calculated.

Results: In the present study the mean Upper Facial Index
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for the total sample was found to be 51.57+3,49 (mean+SD),
with the mean data observed in males being 51,97+3,62 and
in females - 51,23+3,37. The difference in Upper Facial Index
of male and female crania was found to be statistically insig-
nificant for sexual dimorphism.

Conclusion: Based on the results of our study and accord-
ing to the classification categories, the dominant facial type
for the South Bulgarian population sample and for male and
female sexes, respectively, was identified as "Mesene” refer-
ring to a round type of face. Acquiring population specific
data and knowledge of facial measurements is of crucial im-
portance for anthropology, medical and forensic sciences.

Keywords: bulgarian population, upper facial index, facial
skull, ct images, craniofacial measurements
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The neuroanatomical basis of speech perception and pro-
duction has undergone a profound paradigm shift, signifi-
cantly refined by recent advancements in functional Magnetic
Resonance Imaging (fMRI) and computational neurobiology.
This review synthesizes high-resolution literature investigat-
ing cortical speech processing in healthy cohorts to establish
a contemporary map of the “eloquent cortex”, integrating the
most recent pivotal findings in the field. While classic mod-
ular models centered exclusively on Broca’s and Wernicke’s
areas are increasingly viewed as insufficient, recent fMRI
evidence reveals a more distributed, bilateral architecture.
Current data supports a hierarchical dynamic coding system
where sensory acoustic features and abstract linguistic rep-
resentations are processed across diverging spatial trajecto-
ries. Key findings highlight the superior temporal gyrus and
sulcus as critical computational hubs, with novel multimodal
parcellations now providing sharper, person-specific bound-
aries for these regions that account for significant individual
variability. Furthermore, recent studies utilizing cortical my-
elin markers and diffusion-weighted imaging have validated
the dual-stream model with unprecedented biological preci-
sion, successfully distinguishing between the dorsal phono-
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logical and ventral semantic networks. On the motor front,
production studies consistently identify the supplementary
motor area and the insula as integral to articulatory planning.
This process is further elucidated by high-amplitude edge
time-series events that capture the transient network config-
urations necessary for fluid speech. By integrating these cut-
ting-edge insights, this review clarifies the spatial boundaries
of speech-related activation, emphasizing the transition from
static localization to dynamic interaction models - a shift vi-
tal for both high-precision neurosurgical planning and fun-
damental cognitive neuroscience.

Keywords: fmri, eloquent cortex, speech processing, neuro-
anatomy, dual-stream model
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The embryological development of the umbilical cord
and anterior abdominal wall involves a complex sequence of
morphogenetic events that begin during the third week of
gestation. Gastrulation leads to the formation of the trilami-
nar embryonic disc, followed by embryonic folding, which
establishes the primitive gut and the connecting stalk—the
precursor of the umbilical cord. Concurrent vascular devel-
opment gives rise to the umbilical vessels, while progressive
transformation results in definitive fetal and postnatal struc-
tures. Simultaneously, the anterior abdominal wall develops
through coordinated folding and myogenic differentiation
from paraxial mesoderm. Disruptions in these processes may
result in clinically significant congenital anomalies, includ-
ing omphalocele, gastroschisis, and persistence of embryon-
ic ducts. This article provides a comprehensive overview of
these developmental processes and their clinical relevance.

Keywords: umbilical cord development, embryogenesis, ab-
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dominal wall defects, congenital anomalies
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The celiac trunk and the superior mesenteric artery typ-
ically arise separately from the abdominal aorta. They sup-
ply the gastrointestinal tract from the abdominal part of the
esophagus to the left flexure of the colon, gallbladder and bil-
iary tree, liver, pancreas, spleen, greater and lesser omentum.
Anatomical variations of the celiac trunk are not uncommon.

During a computed tomography angiography scan of a
72-year-old male patient, we identified a rare branching pat-
tern: a celiacomesenteric trunk. The celiac trunk and the su-
perior mesenteric artery have a common origin from the ab-
dominal aorta.

In our case, the celiacomesenteric trunk corresponds to
type I, a hepato-gastro-spleno-mesenteric trunk, comprising
the three classical branches of the celiac trunk (the common
hepatic, splenic, and left gastric arteries) together with the
superior mesenteric artery arising from a common trunk.

Awareness of the anatomy and variants of these two vis-
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ceral unpaired branches of the abdominal aorta is crucial for
radiologists and surgeons performing invasive diagnostic,
therapeutic, and surgical interventions in the upper abdo-
men.

Keywords: celiacomesenteric trunk, celiac trunk, anatomic
variation
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Local application of simvastatin has emerged as a prom-
ising bioactive adjunct for enhancing bone regeneration
in oral and maxillofacial surgery. Recent clinical evidence
(2023-2026) indicates that locally delivered simvastatin, via
gels, collagen sponges, or scaffold-based carriers, improves
bone healing outcomes compared to conventional treatment
alone. Randomized controlled trials in post-extraction sock-
ets demonstrate increased bone density and reduced alveolar
ridge resorption, supporting improved preservation of bone
architecture. In periodontal intrabony defects, split-mouth
clinical studies report significantly greater clinical attach-
ment gain and radiographic bone fill when simvastatin is
used adjunctively to scaling and root planing. Furthermore,
pilot clinical studies in sinus augmentation and peri-implant
defect management reveal increased bone volume and ac-
celerated tissue maturation with simvastatin-enriched graft
materials. These clinical effects are attributed to enhanced
osteogenesis and angiogenesis, mediated by upregulation of
BMP-2 and VEGF pathways. Systematic reviews consistently
confirm statistically significant improvements in bone regen-
eration outcomes, alongside minimal adverse effects, sup-
porting a favorable safety profile. Despite these promising
findings, heterogeneity in dosing regimens, delivery systems,
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and follow-up periods remains a limitation. Further large-
scale, well-standardized randomized clinical trials are re-
quired to establish optimal protocols and evaluate long-term
clinical efficacy.

Keywords: simvastatin, bone regeneration, clinical trails

54



OXIDATIVE AND INFLAMMATORY STRESS
- COUNTERACTING WITH NUTRITIONAL
ANTIOXIDANTS

Olivare TodoroV!, Elena Daskalova?®

IMedical faculty, Medical University of Plovdiv, Plovdiv, Bulgaria,
2Department of Anatomy, Histology and Embryology, Medical fac-
ulty, Medical University of Plovdiv, Plovdiv, Bulgaria

olivaretodorov@gmail.com,
elena.daskalova@mu-plovdiv.bg

Aging is closely linked to the progressive accumulation
of cellular and tissue impairments, largely driven by exces-
sive production of reactive oxygen species and an insufficient
antioxidant defense. When this imbalance persists, oxida-
tive stress develops and gradually damages biomolecules. In
parallel, inflammation - although vital in acute physiologi-
cal repair - may become persistent and low-grade over time,
contributing to the development of age-related disorders
including cardiovascular and metabolic pathologies, neuro-
degeneration, malignant transformation and obesity. The bi-
directional connection between oxidative stress and chronic
inflammation, increasingly observed with ageing, is described
by the term “oxy-inflamm-aging”. This phenomenon is fur-
ther intensified by immune senescence, genetic background,
dysbiosis and intestinal barrier dysfunction, recurring in-
fections, dysfunctional immune responses and other pro-in-
flammatory triggers. Ageing cells release a wide spectrum of
signaling molecules such as cytokines, chemokines, proteo-
lytic enzymes and growth-regulating factors, forming a spe-
cific senescence-associated secretory phenotype (SASP) that
fuels oxy-inflamm-aging.
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Identifying approaches to attenuate these intertwined
mechanisms is essential for promoting healthy longevity. One
attractive and accessible intervention involves dietary anti-
oxidants of natural origin. Due to its rich profile of polyphe-
nolic compounds, Aronia melanocarpa juice exhibits strong
antioxidative and anti-inflammatory properties. Our experi-
mental work provides evidence that regular intake of aronia
juice supports structural and functional preservation of age-
ing-sensitive organs such as the thymus, heart, testis, blood
vessels and brain. These findings highlight its potential role
as a nutritional complementary strategy for successful age-
ing.

Keywords: oxy-inflamm-aging, immune senescence, dietary
polyphenols, healthy longevity, aronia melanocarpa
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Introduction: Childhood obesity is a complex multifacto-
rial condition caused by the relationship between biological,
environmental, and behavioral factors. The primary contrib-
utor to its development is a regular imbalance between ener-
gy intake and expenditure, where excessive calorie consump-
tion and limited physical activity lead to the accumulation of
adipose tissue.

Materials and methods: A systematic review of peer-re-
viewed publications indexed in major databases - PubMed
and Google scholar was performed, focusing on evidence re-
lated to multifactorial etiology of childhood obesity and di-
etary patterns in childhood.

Results: Energy imbalance is heavily influenced by exter-
nal factors, such as the widespread availability and easy ac-
cess to energy-dense, nutrient-poor foods. Behavioral habits
developed at an early age - including increased screen time,
lack of physical activity, and irregular sleep and eating pat-
terns - further contribute to the risk. Food quality serves as a
vital protective factor in preventing childhood obesity.
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Conclusion: Managing childhood obesity requires a com-
prehensive, multifaceted approach that combines food ed-
ucation, the promotion of healthy eating habits, increased
physical activity, and reduced sedentary behavior. Encourag-
ing a healthy diet from an early age is essential for preven-
tion, while understanding the complex, multifactorial causes
of childhood obesity is crucial for supporting children’s long-
term health.

Keywords: childhood obesity, food quality, behavioral habits
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Osteoarthritis is the most common rheumatologic dis-
ease, which affects over 300 million people worldwide, and
as a cause of disability occupies fifteenth place compared to
other diseases. In recent years it was proven that osteoar-
thritis is an inflammatory joint disease, in which the target
structure of damage is not only the articular cartilage, but all
joint and periarticular structures - underlying bone, synovi-
al membrane, joint capsule, adipose tissue, muscles, tendons,
ligaments, bursae. Osteoarthritis has multifactorial etiology,
in which role play sex, age, genetics, obesity, endocrine and
other factors. In recent years special place is given to the gut
microbiome, which is determined mainly by Firmicutes, Bac-
teroides, Proteus, Actinomyces spp. and Fusobacterium spp.,
as dominant types are Bacteroides and Firmicutes. Proven
is also the influence of genetic factors, which is confirmed
by the higher percentage of similarity in the microbiome in
monozygotic twins, compared to dizygotic twins. Prebiotics,
indigestible dietary fibers, as well as food rich in fats, can
modulate the gut microbiome and thus influence the severity
and course of osteoarthritis. Presence of specific correlations
between the gut microbiome with the development and se-
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verity of osteoarthritis are part of the questions in contem-
porary studies of this most common rheumatologic disease.

Keywords: osteoarthritis, gut microbiome
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Background: For patients with critical illness, the rapid
and effective administration of medications is essential for
improving outcomes and reducing morbidity and mortali-
ty. The choice of drug administration route depends on the
patient’s clinical condition, the urgency of treatment, drug
characteristics, and available resources.

Methods: A literature review was conducted using cur-
rent clinical guidelines and peer-reviewed articles addressing
drug administration in emergency and critical care settings.
Relevant sources were analyzed to identify the indications,
advantages, limitations, and clinical applications of the vari-
ous routes of drug delivery.

Results: Intravenous (IV) administration remains the pre-
ferred route in many emergencies due to its rapid onset of
action and precise dose control. However, alternative routes
such as intraosseous (I0), intramuscular (IM), sublingual/
buccal, inhalational, intranasal administration are available
when IV access is difficult, delayed, or unnecessary. Each
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route offers distinct advantages and disadvantages regarding
absorption, bioavailability, speed of action, safety, ease of ad-
ministration, and patient comfort. The selection of the most
appropriate route is influenced by the clinical scenario and
the patient’s condition.

Conclusion: Understanding the benefits, limitations, in-
dications, and contraindications of each route of drug admin-
istration enables timely therapeutic interventions and sup-
ports optimal patient care in critical situations.

Keywords: emergency medicine, drug administration routes,
intravenous administration, critical illness
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Introduction: The COVID-19 pandemic accelerated the
implementation of telemedicine worldwide, enabling con-
tinuity of healthcare services while minimizing the risk of
infection transmission. Video consultations became an im-
portant component of general practice, allowing physicians
to provide remote medical advice and patient follow-up. De-
spite its advantages, the rapid adoption of video telemedicine
revealed limitations affecting the quality, accessibility, and
effectiveness of healthcare delivery [1].

The objective of this study is to analyze the principal
shortcomings associated with the implementation of video
telemedicine in general practice during the COVID-19 pan-
demic. Materials and Methods: Through the application of
descriptive and comparative methods, a review of the rele-
vant literature was conducted and complemented by the au-
thors’ practical experience to identify the most frequently
encountered challenges in the provision of video consulta-
tions by family physicians.

Results and Discussion: Video telemedicine served as a
valuable alternative to face-to-face consultations during the
COVID-19 pandemic. Nevertheless, several significant short-
comings were identified. The inability to perform compre-
hensive physical examinations limited diagnostic accuracy
and increased diagnostic uncertainty [2],[6]. Technical issues
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[2],[6], including inadequate internet connectivity, poor au-
diovisual quality, and insufficient digital literacy among pa-
tients and healthcare providers, frequently disrupted consul-
tations. Furthermore, unequal access to digital technologies
disproportionately affected older adults, socioeconomically
disadvantaged populations, and rural residents [3],[4],[5].

Conclusion: Although video telemedicine proved essen-
tial for maintaining healthcare services during the COVID-19
pandemic, it cannot fully replace in-person consultations in
general practice. Addressing technological barriers, improv-
ing digital health literacy, and developing hybrid models of
care may enhance the integration of telemedicine into future
healthcare systems.

Keywords: COVID-19, telemedicine, video consultation, general
practice, pandemic response
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Acute bacterial (septic) arthritis is a severe infectious in-
flammation of the joints characterized by sudden onset and a
pronounced clinical presentation. Today, increasing antibiotic
resistance is a major cause of its high incidence; the projected
risk in cases of delayed diagnosis includes a 10-15% mortality
rate and a 50% disability rate due to permanent loss of joint
function. Modern diagnostics is based on a comprehensive
approach, including clinical assessment, microbiological, cy-
tological, and imaging studies. Of leading importance is mi-
crobiological identification via microscopy (Gram staining),
culture studies of synovial fluid and blood cultures, as well as
molecular diagnostics using PCR for the detection of patho-
gens that are difficult to isolate. The etiological spectrum de-
pends on the patient’s immune status and risk profile; Staph-
ylococcus aureus remains the leading causative agent across
all age groups, with a significant increase in methicillin-resis-
tant strains (MRSA). Other common pathogens include Strep-
tococcus pyogenes, Haemophilus influenzae, and Salmonella.
In specific patient groups, streptococci, Neisseria gonorrhoeae,
Gram-negative bacteria, and specific pathogens such as Bor-
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relia burgdorferi are isolated. Bacterial invasion leads to rapid
destruction of the articular cartilage and subchondral bone
through the release of proteolytic enzymes from neutrophils
and bacterial toxins. Septic arthritis is a medical emergency.
A proper clinical approach and the application of a modern
microbiological algorithm are of key importance for optimiz-
ing the diagnostic and therapeutic process in cases of acute
septic arthritis.

Keywords: acute bacterial arthritis, etiological aspects, con-
temporary microbiological diagnostics
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Spondylodiscitis is an inflammatory disease affecting the
vertebrae and intervertebral discs, which is often difficult
to diagnose due to its nonspecific symptoms. The disease is
most commonly of infectious origin and caused by various
bacterial pathogens. In the modern era of widespread anti-
biotic use, diagnosis is frequently delayed because patients
are empirically treated for presumed infectious conditions.
Spondylodiscitis should be considered in every patient pre-
senting with fever, back pain, elevated inflammatory mark-
ers, and no neurological deficit.

A 36-year-old man was admitted to the Department of
Internal Medicine with a 14-day history of fever managed
on an outpatient basis, accompanied by spinal pain and pain
in the left ankle. The patient had been self-medicating with
antipyretics. Since the beginning of the year, he had under-
gone multiple tattoo procedures covering large areas of his
body. Considering the persistent fever, spinal pain, inflam-
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matory laboratory findings, and positive blood cultures for
Staphylococcus aureus, magnetic resonance imaging (MRI) of
the spine was performed. The MRI revealed spondylodisci-
tis at the Th11-Thl2 level with involvement of the vertebral
bodies. Treatment with targeted antibiotic therapy based on
blood culture sensitivity and nonsteroidal anti-inflammatory
drugs resulted in sustained afebrile status, significant reduc-
tion of thoracic pain, and restored mobility. The interdisci-
plinary approach, involving neurologists and neurosurgeons,
contributed to the favorable outcome throughout all stages of
treatment.

Keywords: sepsis, spondylodiscitis, treatment
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Background: By 2026, large language models have evolved
from passive chatbots into proactive health agents. With
the integration of Google’s MedGemma, Microsoft’s Copilot
Health, and Apple’s Health+, Al now plays a central role in
clinical triage, longitudinal monitoring, and personalized
wellness. While these tools promise to democratize medical
expertise, their accelerated scaling across diverse populations
presents unprecedented challenges for public health infra-
structure.

Objective: This study evaluates the current efficacy and
ethical implications of health ecosystems, focusing on their
ability to improve population health outcomes while address-
ing algorithmic bias.

Methods: We analyzed 2025-2026 deployment data across
three domains: Google’s multimodal diagnostic accuracy in
resource-limited settings, Microsoft’s EHR-integrated predic-
tive modeling for chronic disease and Apple’s wearable-driv-
en behavioral interventions.

Results: Our findings indicate that while AI agents have
reduced administrative burden by 35% and improved health
literacy in high-access cohorts, significant data sovereignty
gaps persist. Vulnerable populations remain at risk where
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models fail to interpret non-standardized patient context—
and persistent biases in training datasets.

Conclusion: The transition to Al-mediated care offers a
powerful force multiplier for public health, yet it requires a
new regulatory framework for agentic accountability. To en-
sure equity, public health leaders must move beyond simple
implementation and toward a model of continuous, indepen-
dent audit of these proprietary ecosystems.

Keywords: gemini health, multimodal ai, agentic systems, large
language models, health agents
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Work is performed outdoors in many economic sectors,
such as agriculture, construction, transport, logging, and fire-
fighting. In recent years, extreme heat has increased the risks
to the health and safety of these groups of workers. Disrup-
tion of the body’s heat balance can lead to hyperthermia, de-
hydration, and systemic inflammatory responses, as well as
increased mortality due to the worsening of cardiovascular,
respiratory, renal, and neurological diseases. The aim of this
review is to systematize legislative requirements for the pro-
tection of workers exposed to extremely high temperatures.
To prevent occupational accidents and socially significant
non-communicable diseases (including premature death),
national legislation provides for the suspension of outdoor
work during dangerously low or high temperatures, as well
as during thunderstorms, heavy rainfall, strong winds, and
dense fog, when “orange” (dangerous weather) or “red” (very
dangerous weather) warning codes are issued by the Nation-
al Institute of Meteorology and Hydrology. Different coun-
tries apply different criteria for defining dangerously high
temperatures. In Bulgaria, a “red” warning code is not deter-
mined by a single peak temperature at a specific time of day.
Instead, it is based on a model that considers a combination
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of factors, such as the number of consecutive days with high
daytime and nighttime temperatures and the perceived tem-
perature. Conclusion: Exposure to extreme heat increases the
risk of occupational accidents and exacerbates chronic dis-
eases among outdoor workers. Effective administrative, or-
ganizational, and technical measures can help reduce these
health risks.

Keywords: climate change, health risks, legislative require-
ments, outdoor work
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Legionellosis ranges from a mild flu-like illness to severe
fatal pneumonia. It is believed that environments for these
bacteria are natural surface water bodies and stagnant wa-
ter in plumbing and air conditioning systems. The purpose
of this report is to review the legislation, approach and issues
in assessing the health risk to society regarding protection
against legionellosis. Monitoring and risk assessment re-
quirements related to the presence of Legionella species have
been in force in Bulgarian legislation since 2026 for the pro-
tection of public health and risk management for the water
supply system. They include assessment of water supply sys-
tems inside the buildings of hospitals, kindergartens, schools,
hotels, holiday complexes, etc. Preliminary data collection on
the organization of water supply, the actual state (scheme)
of the building’s hot and cold water supply system, the type
of facility and materials, the technical condition, characteris-
tics of the facility’s operation, desinfection and frequency of
prophylaxis data are necessary for the risk assessment. Fre-
quently, difficulties in the assessment begin at the first stages,
due to a lack of preserved documentation for the plumbing
system, especially in buildings over 40 years old. If problems
are identified, microbiological examination and sanitation of
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the facilities is necessary. The level of Legionella bacteria spe-
cies should be below 1000 CFU/1 in water intended for drink-
ing and domestic purposes. Conclusion: Water disinfection
in combination with chemical disinfection and mechanical
cleaning of showers, taps, valves, pipes and storage tanks are
a part of the preventive measures for managing the risk of
Legionella.

Keywords: legionellosis, health risks, legislative requirements,
water for drinking and domestic purposes
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Thalassaemia is one of the most common monogenic dis-
orders, causing chronic haemolytic anaemia and requiring
lifelong medical care. Frequent hospital visits and regular
blood transfusion-related interventions increase the risk of
infections in patients with thalassaemia. Infections remain a
major cause of morbidity and mortality, representing the sec-
ond leading cause of death in this population. Additionally,
multiple immune system abnormalities have been reported.
These immunological alterations may contribute to increased
susceptibility to infections, particularly in patients with sple-
nectomy, chronic transfusion dependence, iron overload, or
iron chelation therapy.

The present review aims to comprehensively analyze the
current evidence on the prevalence, types, and risk factors
of infections in patients with transfusion-dependent thalas-
semia (TDT), highlighting the underlying immunological al-
terations.

A narrative evidence-based review was conducted. Publi-
cations in English and Bulgarian were considered. The search
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strategy included the terms thalassaemia, haemotransfusion,
infectious risk, immunoprophylaxis, prevalence, pathogens
and prevention.

Splenectomized patients are at particularly high risk of
overwhelming bacterial sepsis, most commonly caused by
Streptococcus pneumoniae, Haemophilus influenzae, and
meningococcal infections. Iron overload further enhances the
growth and virulence of several pathogens, while Deferox-
amine therapy may predispose patients to specific bacterial
and fungal infections, including Yersinia enterocolitica and
mucormycosis. The clinical significance of transfusion-trans-
mitted and opportunistic infectionsare rewied. Effective
management of infectious complications requires preven-
tive strategies such as vaccination, safe transfusion prac-
tices, careful monitoring of iron burden, patient education,
and prompt diagnosis and treatment of suspected infections.
Comprehensive infection prevention and management are
therefore essential components of long-term care in patients
with thalassaemia major.

Keywords: prevalence, risk, thalassemia, transfusion-depen-
dent thalassemia, transfusion-transmitted infections
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Introduction: Essential part of hospital hygiene and in-
fection control is the disposal of medical waste products be-
cause it reduces the risk of healthcare-associated infections
and contamination of the environment. A lack of compliance
with disposal protocols and established waste segregation
guidelines imposes an occupational and public health hazard.

Aim: The aim of this study is to assess selected hospitals
with medical waste disposal against established guidelines
and protocols and identify specific vulnerable areas.

Method: Prospective observational audit was conducted
over a 57-calendar day period across three hospitals in Plo-
vdiv. Total of 319 waste disposal instances were directly ob-
served and evaluated against the hospital waste management
protocols. Data were collected using a systematic checklist ta-
ble that focus on correct segregation, leakage/spill, lid closure,
personal protective equipment use, and overall corrective
actions. Statistical analysis of the data was performed with
SPSS22 to assess the rate of compliance and identify errors.
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Results: The data evaluation showed clear differences in
waste-management practice between the three hospitals. A
descriptive analysis demonstrated that Hospital A (87.3%)
and B (89.9%) generally show good waste management prac-
tice, while Hospital C (18.85%) showed poor overall com-
pliance. Important indicators associated with good overall
practice were correct bin use (x2 = 97.001; p<0.001) and PPE
(x2=59.550; p<0.001). Lid closure was the indicator that dif-
fered most strongly between hospitals (Cramer’s V = 0.953).

Conclusion: Significant inter-hospital variation and per-
sistent knowledge gaps remain. Educational interventions,
improved accessibility of disposal infrastructure and regular
monitoring may improve adherence to clinical waste manage-
ment standards and reduce occupational and infection-relat-
ed risks.

Keywords: clinical waste, infection control, waste segregation,
healthcare
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In recent years, there has been a significant increase in
psycho-emotional tension and stress, driven by social, eco-
nomic, environmental, and technological changes. The ac-
celerated pace of life, combined with growing personal and
professional demands, contributes to chronic time pressure,
overexertion, and fatigue. Stress, while often perceived neg-
atively, plays an adaptive role by mobilizing the body’s re-
sources to cope with challenges; however, its effectiveness
depends on the success of individual adaptation mecha-
nisms. Mental health has become a critical concern within
the European workforce, affecting both employers and em-
ployees. For organizations, poor mental well-being leads to
absenteeism, presenteeism, and reduced productivity. For
employees, it results in health issues, financial losses, and so-
cial consequences, compounded by stigma and difficulties in
reintegration. According to the World Health Organization,
health encompasses physical, mental, and social well-being,
with mental health defined as the ability to cope with normal
life stress, work productively, and contribute to society. This
study examines functional changes associated with mental
work among 57 administrative employees in a logistics com-

83



pany in Sofia, Bulgaria, conducted over a one-week period in
November 2023. Data were collected 0000000 an anonymous
questionnaire covering socio-demographic characteristics,
job features, subjective experiences, physical health, and rec-
ommendations for improving working conditions. Results
indicate that high information load, task prioritization, and
workplace relationships significantly influence stress levels,
motivation, and overall well-being. The findings highlight
the need for improved workplace strategies to manage stress,
enhance employee satisfaction, and promote mental health
in cognitively demanding occupations.

Keywords: employee well-being, mental workload, mental
health, occupational stress, workplace environment

84



GENOMIC EPIDEMIOLOGY OF BRUCELLA
SPP.: A REPRODUCIBLE WORKFLOW FOR
OUTBREAK INVESTIGATION

Vladimir Tolchkov*?, Iskra Tomova®?, Iliyan Pochileev?,
Liliya Goryanova*?, Yordanka Dobrinova'?, Hristiyan
Monev*? Borislava Tsafarova’

INational Center of Infectious and Parasitic Diseases, Sofia, Bul-
garia, Center of Competence “Immunopathogen”, Y. Sakazov 26,
1504 Sofia, Bulgaria

tolchkov@gmail.com

Brucellosis is a zoonotic disease transmitted from animals
to humans. In this study, 30 Brucella spp. strains, isolated
in December 2025 from various European countries, were
analyzed. The dataset was provided as raw sequencing data
(FASTAQ files) by the European Centre for Disease Prevention
and Control during an online training held on 21 and 26 Jan-
uary 2026.

Whole-genome shotgun sequencing was performed using
[lumina technology. We developed a reproducible bioinfor-
matics workflow to identify the outbreak source and recon-
struct the transmission dynamics. Our pipeline successfully
identified the food source of contamination and traced the
spread of infection among five patients.

Genome assembly was performed using the Unicycler
platform, followed by phylogenetic analysis with RealPhy.
The source of the foodborne infection was accurately deter-
mined. The proposed workflow demonstrates strong poten-
tial for epidemiological investigations of bacterial pathogens,
particularly for species such as Brucella spp., for which spe-
cialized bioinformatics tools are still limited.
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Perimenopause - the hormonal transition beginning
years before the final menstrual period -represents a criti-
cal “window of opportunity” for preventive intervention tar-
geting metabolic, musculoskeletal, and psychological health.
Despite its relevance, awareness of this transition remains
poorly characterized in the Bulgarian context. A national-
ly representative quantitative survey was conducted with
1,007 women across all regions of Bulgaria (October 2025 -
April 2026). Participants reported menstrual status, experi-
enced symptoms, information-seeking behaviour, and qual-
ity-of-life impact. 86% of respondents reported at least one
perimenopause-related symptom in the preceding 12 months;
however, 41% could not define the term “perimenopause” and
30% had heard it without understanding its meaning - indi-
cating that over 70% of women lack functional knowledge of
the transition. The most frequently reported symptoms were
anxiety (45%), sleep disturbance (38%), and fatigue (32%).
Despite this burden, 31% sought no information or support.
Among those who did seek help, only 1 in 10 reached a spe-
cialist; the General Practitioners (GPs) remained the primary
contact (33%). Hormone Replacement Therapy (HRT) uptake
was very low - 85% of symptomatic women had never used it.
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Notably, aesthetic-sector professionals (medical aestheticians,
beauticians, cosmetologists) emerged as an underrecognized
but accessible point of contact for symptomatic women, giv-
en that many perimenopausal manifestations directly affect
the skin, hair, and body composition. These findings call for
urgent, multi-sector health education action in Bulgaria.

Keywords: perimenopause, awareness, health-seeking be-
haviour, quality of life, Bulgaria
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Background: The rising popularity of gluten-free diets
(GFD) among individuals without a diagnosed medical con-
dition raises significant public health questions. This study
evaluates the structural impact of objective food literacy ver-
sus subjective marketing-driven beliefs on consumer deci-
sions to adopt a GFD.

Methods: A cross-sectional survey was conducted among
174 participants (62.6% female, (n=109); 374% male, (n=65);
mean age = 38.07 years, SD=9.9). Methodological guidelines
for demographic and dietary profiling followed the WHO
STEPwise approach (1) and the EFSA guidance (2). Statistical
analyses utilized Exploratory Factor Analysis (EFA) and Bina-
ry Logistic Regression.

Results: Descriptive analysis revealed that 89.1% of the
sample (n=155) have never followed a GFD. Regarding base-
line awareness, 46.6% (n=81) were only somewhat confident
in recognizing gluten-containing foods, while 397% (n=69)
disagreed that gluten is inherently harmful. Consistent with
behavioral models (3), the EFA isolated two primary latent
constructs: objective nutritional knowledge and subjective
beliefs regarding the perceived health benefits of the diet.
The subsequent binary logistic regression model identified
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these factors as pivotal behavioral drivers. While exposure
to dietary myths functions as a strong positive predictor for
non-medical gluten avoidance, high objective health literacy
serves as a powerful protective factor, significantly decreasing
the probability of adopting unnecessary dietary restrictions.

Conclusions: The findings indicate that GFD adherence
is heavily driven by subjective misconceptions rather than
scientifically grounded health information. Public health
strategies should focus on enhancing baseline food literacy
to help consumers differentiate commercial lifestyle trends
from genuine medical requirements.

Keywords: gluten-free diet, dietary trends, celiac disease, con-
sumer perception, food literacy
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This paper analyses clustered behavioural risk factors
among Bulgarian adults through an anonymous online sur-
vey (N = 122) and compares the empirical findings with cur-
rent WHO, OECD and State of Health in the EU guidance.
The strongest signals are physical inactivity, sedentary work
organisation, lack of structured nutrition, sleep disruption
and persistent post-COVID complaints. Although nearly half
of the respondents report no comorbidity, the sample shows
a high preventive-risk burden: 58% rely mainly on walking,
57% do not follow a nutritional regimen, 41.3% report night
awakenings or difficulty falling asleep, and 57.4% wish to re-
duce body weight. These results are interpreted against the
2025 Bulgaria Country Health Profile, which reports the high-
est daily adult smoking rate in the EU, alcohol consumption
above the EU average, and the lowest share of adults physi-
cally active at least three times weekly. The paper argues that
prevention in Bulgaria should move from single-risk messag-
es toward integrated lifestyle, sleep, workplace and prima-
ry-care counselling.

Keywords: public health, chronic non-communicable diseases,
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Introduction: Vaccines are among the most significant
achievements of modern medicine and a key tool for con-
trolling infectious diseases. In addition to providing direct
protection to individuals, immunizations have a substantial
impact on public health, economic stability, and quality of
life.

Aim: To analyze the role of vaccines in society by evalu-
ating the health, social, and economic benefits of vaccination
programs.

Materials and Methods: A review and analysis of pub-
lished international data, reports, and studies were con-
ducted regarding vaccine effectiveness and their impact on
morbidity, mortality, hospitalizations, antibiotic use, and
economic indicators.

Results: Vaccination against measles is associated with
a significant reduction in child mortality and provides ad-
ditional herd protection. Following the introduction of ro-
tavirus vaccination, a 65-83% reduction in hospitalizations
has been observed, along with decreased pressure on hospi-
tal systems. Immunizations also reduce antibiotic use, with
studies showing reductions between 5% and 64%, thereby
supporting efforts to combat antimicrobial resistance. Eco-
nomic analyses indicate a return of up to 22 dollars for every
dollar invested, and up to 52 dollars when indirect benefits
are taken into account.

93



Conclusion: Vaccines have a multifaceted importance for
society - they prevent diseases and deaths, reduce the burden
on healthcare systems, limit antibiotic resistance, and gener-
ate significant economic benefits. They represent a strategic
investment in public health and sustainable development.

Keywords: vaccines, herd protection, infectious diseases, public
health, immunization
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Introduction: The endocannabinoid system (ECS) is a key
regulatory system in the human body involved in maintain-
ing homeostasis. It influences a variety of physiological pro-
cesses, including metabolism, energy balance, and neural ac-
tivity (1). Dysfunctions in its activity are associated with the
development of various pathological conditions, including
metabolic disorders, insulin resistance, obesity, and a range
of neurological and psychiatric disorders, such as anxiety and
depression (3), (5).

Objective: The study aims to examine the role of endo-
cannabinoid modulation as a potential approach for influenc-
ing insulin resistance and anxiety.

Materials and Methods: A review of scientific literature
was conducted using the PubMed, ScienceDirect, Scopus, and
Google Scholar databases. The search utilized the following
keywords: endocannabinoid system, endocannabinoid mod-
ulation, insulin resistance, anxiety, and cannabinoid recep-
tors. An analysis was performed on scientific publications
and experimental studies related to the role of the ECS in
metabolic and neuropsychological processes, including data
on CB1 and CB2 receptor activity and their impact on emo-
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tional regulation and metabolism.

Results: Due to its extensive involvement in physiolog-
ical regulatory mechanisms, the endocannabinoid system
represents a target for modern therapeutic approaches. Data
analysis shows that over activation of CB1 receptors is linked
to increased appetite, adipose tissue accumulation, and re-
duced insulin sensitivity. Modulating these receptors may
lead to improved metabolic control. (2), (4). Furthermore,
regulating endocannabinoid levels in the central nervous sys-
tem is associated with a reduction in anxiety and improved
emotional balance (5).

Conclusion: Endocannabinoid modulation demonstrates
potential as a therapeutic tool for simultaneously addressing
insulin resistance and anxiety. Further clinical trials are re-
quired to better understand the mechanisms and ensure the
safe application of this approach.

Keywords: endocannabinoid system, endocannabinoid modu-
lation, insulin resistance, anxiety, cannabinoid
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This article presents a structured conceptual and analyti-
cal review of the relationship between early digital exposure
and the development of self-regulation in preschool children.
In the context of rapidly expanding digital environments,
children are increasingly exposed to screen-based media at
earlier ages, raising important questions about its impact on
core developmental processes. Self-regulation - encompass-
ing attentional control, executive functions, and emotional
regulation - represents a foundational capacity underlying
cognitive development, behavioral adjustment, and social
competence in early childhood. Current evidence indicates
that excessive, unstructured, and developmentally inappro-
priate digital exposure is associated with difficulties in atten-
tional processes, reduced inhibitory control, and challenges in
emotional regulation. In contrast, high-quality, age-appropri-
ate digital content, particularly when used within supportive
adult-child interactions, may enhance cognitive engagement
and support specific aspects of regulatory development. The
impact of digital media is not uniform but depends on mul-
tiple interacting factors, including content quality, duration
and context of use, and characteristics of the child’s social en-
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vironment. The findings identify self-regulation as a central
mechanism linking early digital exposure to developmental
outcomes. The review advances an integrative framework
that distinguishes between cognitive, emotional, and con-
textual pathways of influence. A nuanced understanding of
these relationships is essential for informing evidence-based
recommendations and guiding parents, educators, and poli-
cymakers toward balanced and developmentally appropriate
use of digital technologies in early childhood.

Keywords: early childhood, digital media exposure, self-regula-
tion, executive functions, attentional processes
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IMPACT OF INFLUENCER POSTS ON CHILD
DEVELOPMENT: HEALTH AND COGNITIVE
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Ekaterina Tomova

Faculty of pedagogy, Sofia University “St. Kliment Ohridski”, Sofia,
Bulgaria

eztomova@uni-sofia.bg

The article presents the findings of a study that examines
the impact of social media use, particularly the consumption
of influencer posts, on the developmental outcomes of chil-
dren. The study specifically focuses on the effects on physical
health, mental development, and cognitive skills. The objec-
tive of the present study is to provide answers to the following
research questions: 1) What are the potential risks associated
with the utilisation of social media and the consumption of
influencer content, with a particular focus on their impact on
the health and cognitive development of children, and 2) Are
there possible perspectives and educational opportunities
for utilizing such publications in order to achieve positive ef-
fects? The research method employed is a systematic analysis.
The findings of the present study corroborate the existence of
challenges related to health and cognitive skills among chil-
dren who consume excessive amounts of influencer content.
The study also underscores the educational potential of such
content when integrated into the process of formation, con-
tingent upon specific conditions and recommendations.

Keywords: social networks, education, children’ s health, cogni-
tive development, influencer publications
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INTERDISCIPLINARY APPROACH IN
TEACHING GEOGRAPHY AND ECONOMICS
AT SCHOOL
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In contemporary educational requirements for student
learning in schools, alongside the acquisition of theoretical
knowledge, emphasis is also placed on the development of
practical skills. The school subject ‘Geography and Economics’
provides fundamental knowledge related to the understand-
ing of the Earth, including its natural characteristics, climatic
features, water resources, social processes, and state-politi-
cal organization. These characteristics have traditionally led
to geography being defined as a descriptive science.In the
context of the 21st century, however, geography goes beyond
this identity, establishing itself as a geospatial and innova-
tive field in its scientific research. It creates conditions for
the development and application of geographic information
systems (GIS), unmanned aircraft systems (UAS), as well as
for the integration of STEM approaches in education. The ad-
vancement of these areas supports addressing a number of
contemporary challenges, such as climate change, the need
for sustainable and ‘green’ solutions, and the building of a
digital society capable of making informed and effective de-
cisions on global issues.In this context, the present study
aims to present the contemporary requirements for teaching
geography and economics in schools, as well as to analyze the
possibilities for interdisciplinary connections with other aca-
demic subjects. Additionally, ideas are proposed for develop-
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ing thematic lessons and applying modern teaching methods.

Keywords: geography, cross-curricular connections, interdisci-
plinary approach, stem-education
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Traditional organizational approaches conceptualize risk
primarily as a source of potential loss requiring mitigation and
control. While operationally necessary, this defensive paradigm
remains strategically incomplete. This paper reconceptualizes
risk as a component of strategic intelligence that can generate
competitive advantage through information superiority, accel-
erated decision-making, and organizational agility. Drawing
on the Bulgarian school of Active Corporate Security, the cen-
tral thesis argues that modern organizations fail less from lack
of information and more from slow interpretation of reality.
Based on over twenty years of specialized professional practice
in risk intelligence, compliance, and investigations, the study
proposes an integrated framework that transforms uncertainty
from a defensive liability into a proactive strategic asset.

Keywords: risk management, strategic intelligence, active cor-
porate security, decision velocity, organizational resilience
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The development of e-commerce in recent years has been
very relevant, with a focus on the interaction between busi-
ness and customers as a strategic factor for competitiveness
and sustainable growth. This article aims to present and an-
alyze the main mechanisms and tools through which enter-
prises build and maintain effective relationships with con-
sumers in a digital environment. Special attention is paid to
the personalization of the user experience, building trust,
managing feedback and increasing customer loyalty. This
work presents modern marketing approaches based on data,
the use of email marketing, automated communication pro-
cesses, audience segmentation and personalized recommen-
dations. The possibilities of specialized email marketing and
affiliate marketing platforms for optimizing customer en-
gagement, increasing conversions and improving the return
on marketing investments are analyzed.

Keywords: customer loyalty, automated, e-commerce, person-
alization, digital marketing
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This presentation aims to examines the interaction be-
tween natural environments and architectural structures
associated with the cult of Dionysos in pre-Roman Thrace.
Drawing on archaeological, epigraphic, and literary evidence,
it analyzes both coastal Greek colonies and inland Thracian
territories. The natural environment and the livelihood of the
population in the Thracian spaces long before the appearance
of the Hellenic settlers in the 7th century BC predetermined
the existence of deities responsible for the cyclical nature,
fertility, renewal of nature, wine and vegetation. Sanctuaries
are known in Greece, Turkey, Italy. At present, there is no
studied archaeological structure in present-day Bulgaria - a
temple, sanctuary or other archaeological site from pre-Ro-
man Thrace that can be undoubtedly associated with Dio-
nysos. This could be said for the entire territory inhabited by
Thracians, with the exception of some of the Hellenic apoi-
keia, including the island of Thasos, where the inhabitants
were Greek. However, research on such sites related to cult
practices, although without a certain connection to Dionysos,
would reveal the plants and animals used in rituals, as well
as the interaction between human communities and the en-
vironment. The research highlights regional variations in cult
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practices and emphasizes the dual nature of Dionysian wor-
ship as both a civic and a chthonic religious system.

Keywords: Thrace, cult, architecture, Dionysos, worship
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PEDAGOGICAL INTERPRETATION OF OLD
TESTAMENT NARRATIVES IN BULGARIAN
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The present study examines the pedagogical interpreta-
tion of Old Testament narratives in the teaching of literature
in the 8th grade within the context of contemporary human-
ities education. The focus is placed on the narratives of the
Fall, Cain and Abel, and Moses, which are analyzed as cul-
tural and value-based models that transcend the boundaries
of traditional cognitive learning. The study is based on the
understanding that biblical texts function not only as objects
of literary analysis but also as a means of developing personal
and socio-emotional competences. In this regard, their cog-
nitive, ethical, and socio-emotional dimensions in the educa-
tional process are explored. Special attention is given to the
possibilities of interpretative and reflective learning, through
which students are encouraged to engage with universal hu-
man issues such as choice, guilt, responsibility, and leader-
ship. The role of the teacher as a mediator of meanings and
values is emphasized, along with the importance of applying
interactive teaching approaches. The study concludes that
the pedagogical interpretation of Old Testament narratives
creates conditions for the development of critical thinking,
empathy, and value orientation among students, thus con-
tributing to the implementation of the competence-based
approach in modern education.
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Keywords: Old Testament narratives, literature teaching, so-
cio-emotional, competence-based approach, pedagogical inter-
pretation
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EDUCATION TEACHERS

Sonya Lyubova

Plovdiv University “Paisii Hilendarski”, (Faculty of Biology, Plo-
vdiv, Bulgaria)

sonyalyubova@uni-plovdiv.bg

Rapid advances in artificial intelligence have created new
opportunities for enriching the educational process while si-
multaneously posing number of challenges to the preparation
of future teachers. For this reason, there is a growing need to
develop pedagogical approaches that support the formation
of skills for the effective and critical use of artificial intelli-
gence in education.

This present paper aims to present the process of piloting
a didactic technology for the application of artificial intelli-
gence in the preparation pre-service Biology and Physycal Ed-
ucation teachers. The proposed techology is designed to sup-
port students in developing wareness of artificial intelligence
as an educational innovation, tforming skills for its pedagog-
ical application and critical analysis within the learning pro-
cess, as well as improving assessment skills through its use.

The paper outlines the main characteristics of the tech-
nology and its potential applications in the university train-
ing of future teachers. The presented ideas are part of an on-
going study aimed at evaluating the impact of the developed
didactic model on the formation of students’ knowladge and
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skills related to the application of artificial intelligence in ed-
ucational practice.

Keywords: artificial intelligence, didactic technology, pre-ser-

vice biology teachers, pre-service physical education teachers,
education
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ITIOAUTUYECKATA OAVICESA HA KMPHUA
XPHUCTOB: BAT'CTBO OT/KBM UTAKA
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M3caegBanemo npocaegsiBa npomenume B noaumuue-
ckus mupozaeg Ha Kupua XpucmoB no Bpeme Ha emuepa-
UUuoHHUS MY nepuog (1922-1938 2.). 16-2oguwuiHOMO U32HaHue
om ompeueHama poguHa Haaaza pagkaanu kopekuyuu na
ugeonozuueckume cxBawanus Ha noema, kamo mekcmbm
u3caegBa pagnume emukemu, npunucBanu Ha nucameas:
eepmanodun, caaBsnodua, nauuducm. Anasuzbm 6opaBu
ChC cuMnmoMamuuHu HexygoskecmBenu npucbcmBus na
Kupua XpucmoB B 6ba2apckama npeca, kakBumo ca cmamu-
ume ,Iloe3us u pazbupameacmBo“ (1927), ,Om navusa kem
paca“ (1929), ,IToaumuuecku nageskgu“ (1940) u gpyeu, 3a
ga ualocmpupa 6easizanus ¢ npomuBopeuus, Bunaeu kpaen,
HO Ha Mecma npopouecku gyx Ha 2oaemust 6ba2apcku noem.
[Temam na Kupua XpucmoB npe3 2oguHume, U No-mo4HO
HezoBume npocmpancmBenu mecmenus, e cxBanam kamo
HenpecmanHo 6s2cmBo om egHa uAu gpyea 3anaaxa, a 3a-
Bppwanemo My B poguHama HanoOMHsS MUumoAo2eMama 3a
3aBpbwanemo Ha Ogucel B Mmaka caeg npogbaskumenno-
mo cmpaxcmbBo.

Keywords: emuepauus, Bolina, ugeonrozus, 3aBppuiane
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COGNITIVE MECHANISMS OF PERSUASION
- THE ROLE OF PREJUDICE AND SOCIAL
NORMS IN ORGAN DONATION CAMPAIGNS

Dimitar Bogdanov
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The present study examines how persuasion techniques
and the type of social norms influence the choice of cognitive
path (heuristic versus systematic) in the perception of persua-
sive messages. An experiment was conducted with a sample
of N =120 individuals in a 2 x 2 factorial design, comparing
an ethical and a manipulative campaign in the context of a
highly socially significant topic: consent for posthumous or-
gan donation. The results of a two-factor analysis of variance
(ANOVA) show that manipulative messages strongly activate
the heuristic path and lead to rapid but short-lived consent,
while ethical campaigns with positive persuasion stimulate
systematic processing and are an indicator of sustainable
change in behavioral intentions.

Keywords: persuasion, social influence, heuristic and systemat-
ic cognitive path, behavioral intentions, organ donation
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SUSTAINABLE EDUCATIONAL INTEGRATION
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This article explores the interplay between formal,
non-formal, and informal education as a determinant of edu-
cational integration among the Roma community. Persistent
educational inequalities - manifest in school segregation, low
academic performance, early school leaving, and institutional
mistrust - continue to undermine progress. Formal education
fails to offset social disadvantages; non-formal education re-
mains sporadic; and informal learning, though robust, lacks
institutional recognition.

The objective is to develop a theoretically and method-
ologically sound model for investigating the three education-
al forms within the Roma context. The theoretical framework
draws on Vygotsky’s sociocultural theory, the non-formal
education paradigms of Coombs and Ahmed, the informal
learning model of Marsick and Watkins, the cultural-histor-
ical approach, and multicultural pedagogy as articulated by
Banks and Gay. The historical trajectory - from the pre-1944
period through the socialist era and post 1989 developments,
up to the European Framework 2030 - is also examined.

The study employs a mixed-methods design, integrating
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quantitative surveys with qualitative techniques (interviews,
observation, focus groups), documentary analysis, and field
research. A bespoke toolkit has been developed, structured
around five thematic domains: access to formal education;
engagement in non formal activities; family and community
support; cultural barriers and discrimination; and education-
al aspirations.

Expected outcomes include the identification of key ped-
agogical, social, and cultural factors affecting educational
motivation and attainment; elucidation of the integrative
potential of non formal and informal learning; delineation of
institutional deficiencies and effective practices; and the for-
mulation of actionable recommendations for policymakers,
community stakeholders, and NGOs.

Keywords: formal education, non formal education, informal
education, roma community, educational integration
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METHODOLOGICAL AND EMOTIONAL
CHALLENGES IN TEACHING BULGARIAN
LANGUAGE AND LITERATURE IN THE
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This study is aimed at identifying the specific method-
ological difficulties faced by teachers of Bulgarian his study is
aimed at identifying the specific methodological difficulties
faced by teachers of Bulgarian Language and Literature (BLL)
in the context of inclusive education. In the contemporary
educational environment, teachers are required to simulta-
neously adapt the learning process to diverse groups of stu-
dents - those with typical educational development, students
with special educational needs (SEN), at-risk students, stu-
dents with chronic illnesses, as well as gifted learners.

The main objective of the study is, through comparative
analysis, to determine which of these groups requires the
highest level of instructional differentiation and the greatest
emotional resources from the teacher. To achieve this goal,
survey research and pedagogical observation methods were
applied.

The results show that students with special education-
al needs require the most extensive prior methodological
preparation, while the highest emotional burden for teachers
arises from working with at-risk children. At the same time,
gifted students are often insufficiently engaged within the
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traditional learning process.

The present study opens up opportunities for further re-
search aimed at developing and testing specific models of dif-
ferentiated instruction in BLL that respond to the diversity of
educational needs in the contemporary classroom.

Keywords: inclusive education, differentiated instruction, stu-
dents with sen, at-risk children, gifted students
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The article presents the concept of socio-pedagogical sup-
port in a school environment and the trends in its develop-
ment in the first decades of the 21st century. The theoretical
study focuses on the conceptualization of socio-pedagogical
support in school and the examination of its current dimen-
sions - the ways in which it manifests itself in a school context.
Despite the growing academic interest, the concept remains
theoretically fragmented and without a clear general defini-
tion. Key trends in contemporary research are identified.

Keywords: social pedagogy, socio-pedagogical support, school,
school context
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This study explores the main problems and translation
strategies in translating literary texts from Bulgarian into
Turkish. Literary translation requires not only linguistic
competence but also an understanding of the cultural and
stylistic features of both languages. The paper focuses on lex-
ical, semantic, and cultural challenges encountered during
the translation process.

The research is based on the Turkish translation of the book
Yozhi Lives Here by Nadezhda Radulova, translated by the au-
thor of this study from Bulgarian into Turkish. Through select-
ed examples, the study examines the strategies used to preserve
the meaning, style, and cultural nuances of the original text.
The paper also highlights the role of the translator as a media-
tor between cultures in the process of literary translation.

Keywords: translation, literary translation, translation strate-
gies, Bulgarian literature, Turkish translation
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Paisii Hilendarski University of Plovdiv
ivana@abv.bg

The novel “Invitation to a Beheading” (1935-1936) by
Vladimir Nabokov is one of the most resistant works in his
prose to genre classification. The present article aims to offer
an attempt at defining the genre of Nabokov’s “Invitation to a
Beheading”, despite the author’s explicitly stated reluctance
to situate the work within a single literary genre. Through an
analysis of the thematic, compositional, and poetics-related
features of the text, the article seeks to outline the novel’s
multifaceted genre affiliations - from the dystopian and phil-
osophical tradition to the modernist and metafictional - and
to demonstrate how their combination constructs the work’s
unique fictional model.

Keywords: genre, poetics, dystopia, novel, Yevgeni Zamyatin
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ITPEBOABT HA IIOAMTHUYECKHU TEKCTOBE
KATO MHCTPYMEHT 3A KVATYPHA
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Kocma BawsukoB8
Ho8 6vazapcku yHuBepcumem (HEY)
k.vlachkov@abv.bg

Hacmoswusm gokaag pazeaeskga npeBoga kamo mexa-
HU3BM 3a npegcmaBsHe Ha gpyea kyamypa u nezoBama 3na-
yumeaHa poas B ceBpemennus cBam. Miau npeBogbm kamo
uHcmpyMeHnm 3a kyamypna pempancaavus mesxkgy eguka u
noaumukama. ITpeBogbm Ha noaumuuecku guckypc uma 3a
ueA ga npegu3Buka y noayuamens, 208opew, pazauuen e3uk
u npunagaeskaw, keMm pazauuna kyamypa, peakuus, nogobxna
Ha ma3u Ha opueunasHus mekcm. I[Toaumuueckama komy-
Hukauus, o3nauaBa komynukauus nocBemena na noaumuue-
cku Benpocu, uau komynukauus, 8 kogmo noaumuueckume
o6ekmu geticmBam kamo aBmop na noaumuuecku mekcm
uAu HezoB agpecam.

ITpeBogbm Ha noaumuuecku mekcmoBe uzuckBa om npe-
Bogauume He camo 3agbAGOUeHU no3Hanus no ezuka, HO U on-
pegenex onum, koimo pa3BuBa npodpecuonasnu ymenus. Ypes
u3noa3Bane Ha pazauuHU cmuAucmuyHu U e3ukoBu noxBamu,
koumo ga noBausam Ha caywameas, npeBogem mps6Ba ga
ompazaBa Bcuuku xapakmepucmuku Ha peuma. B noaumu-
yeckume peuu poasma Ha e3zuka kamo cpegcmBo 3a nocmu-
eaHe Ha Baacm u HauuH 3a HellHOMO 3agbpkaHe e 0co6eHo
oueBugna. ToBa onpegeas akmyaanocmma Ha ugyuaBanemo
Ha egukoBume u cmuaucmuyHume ocobeHocmu Ha noAUMU-
yeckama peu u ugenmuduyupane Ha epekmuBru HauuHu 3a
e3ukoBo Bv3gelicmBue Bvpxy wupoka aygumopus.
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Akmyaanocmma Ha u3caegBanemo ce onpegeast om He-
obxogumocmma om aHaau3 Ha e3ukoBo-cmuaucmuunume
ocoberHocmu Ha noanumuueckama peu kamo epekmuBen un-
cmpymenm 3a Bbv3gelticmBue Bvpxy aygumopusima. F3noas-
Banemo na e3uka 3a yb6eskgaBane uau nponazanga no3BoasBa
Ha noaumuueckume augepu ga konmpoaupam u Manuny-
Aupam obuwiecmBeHOomoO MHeHUe, ga Harazam onpegeAeHu
Bv32aegu Ha obwecmBomo, ga Bausam Ha noBegenuemo
Ha xopama, ga 2u kapam ga ce opuenmupam kbM onpege-
A€HU pewleHud, ga ce cbheaacsaBam ¢ onpegeaenu naanoBe u
gpyeu. O6wonpuem ¢akm e, ue noanumuueckuam guckypc e
Hal-npegu3Bukameanusm 3a npeBog, nopagu npobaeMmume,
koumo nocmaBs npeg npeBogaua.

Keywords: translation, political discourse, political speech, cul-
tural retranslation, language and politics
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The pervasive digitization of the economy mandates a
fundamental reassessment of current approaches to resource
and process management, necessitating the adoption of an
interdisciplinary framework. This framework facilitates the
integration of diverse knowledge, skills, and competencies,
which subsequently enhances decision-making efficiency
and deepens the understanding of complex socio-econom-
ic processes. In the context of rapid technological progress,
effective management is intrinsically linked to the requisite
acquisition of key skills by managerial personnel. Due to this
dynamic transition, e-leadership is emerging as a critical
managerial skill. While sharing certain characteristics with
traditional forms of leadership, e-leadership also requires spe-
cific technological and digital skills, which is directly related
to one of the main bases of a manager’s power—their expert
authority. In this regard, the main objective of the report is
to present and argue the place of e-leadership among the key
managerial skills in our time, derived through its integration
into a comprehensive conceptual model and methodology for
assessing managerial skills for effective management in the
context of digitalization. The model is part of a doctoral dis-
sertation. The publication has been developed under project
“FP25-FISN-012,” funded by the Research Fund at Plovdiv
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University “Paisii Hilendarski”.
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This report examines the possibilities for introducing op-
tical ballot-scanning devices as a new method of vote count-
ing in the electoral process in the Republic of Bulgaria. It
reviews the current regulatory framework and analyzes the
legislative changes required for the implementation of such
technology. A comparative legal analysis of practices regard-
ing the use of optical ballot scanning devices in foreign legal
systems has been conducted, highlighting the main advan-
tages, security guarantees, and control mechanisms for the
electoral process. Based on this research, a model for the reg-
ulatory framework governing vote counting via optical ballot
scanning devices is proposed, aimed at enhancing the effi-
ciency, transparency, and reliability of the electoral process
while preserving the possibilities for subsequent verification
and control of election results.

Keywords: voting, machine voting, optical ballot scanners
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EXAMPLES FROM TEACHING PRACTICE

Yordanka Stefanova, Elka Stoyanova

Faculty of Chemistry, University of Plovdive Paisii Hilendar-
ski,Plovdiv, Bulgaria

estoyanova@uni-plovdiv.bg

The purpose of this paper is to present, with examples
from teaching practice, our experience in forming natural
science competencies through the use of educational games.
The results of our work in this direction show that the in-
clusion of interactive methods in the learning process is one
of the effective ways to stimulate student activity and form
competencies.

Keywords: natural science competencies, interactive methods,
educational games
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This article examines the specific features of the legal reg-
ulation of cross-border personal data transfers in the Repub-
lic of Kazakhstan. It analyzes the provisions of Kazakhstan'’s
legislation on personal data protection, in particular the Law
of the Republic of Kazakhstan “On Personal Data and Their
Protection.” Special attention is paid to the risks associated
with the international transfer of personal information, as
well as issues of digital sovereignty, cybersecurity, and the
protection of data subjects’ rights. The study identifies the
main restrictions and legal mechanisms ensuring the securi-
ty of personal data during their transfer outside the country.
A comparative analysis with international standards, partic-
ularly the European Union’s GDPR framework, is also con-
ducted.

Keywords: personal data, cross-border data transfer, digital se-
curity, cybersecurity, Kazakhstan, GDPR, data protection, digi-
tal sovereignty.
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Cardiomyocyte changes induced by metabolic and proin-
flammatory factors impair repolarization, exacerbate the
heterogeneity of the transmural dispersion of repolarization,
and prolong the Tpeak-end interval (Tpe). The purpose of
the study was to evaluate automatically measured Tpe in-
terval for arrhythmogenic burden in this population. Meth-
ods: 71 patients with newly diagnosed metabolic syndrome
were studied. Laboratory parameters investigated included:
lipid profile, blood sugar, adiponectin, leptin, visfatin, inter-
leukin-6, tumor necrosis factor-a. All patients underwent a
48-hour Holter ECG recording. Based on the latter, they were
divided into two groups - with a high arrhythmogenic load
- 38 patients (53.5%) (includes supraventricular or ventric-
ular tachycardia, atrial fibrillation/flutter, ventricular extra-
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systoles over 10%, frequent supraventricular extrasystoles >
500/24 h) and with low arrhythmogenic load - 33 patients
- 46.5% (includes no significant rhythm disturbances). An
electrocardiogram was performed at baseline. Tpe interval
are measured automatically at the Bulgarian Academy of Sci-
ences. Echocardiography was performed with a GE Vivid T9
emphasizing global longitudinal strain, mechanical disper-
sion index and left atrial strain. Statistically significant dif-
ference was found between the two groups in terms of the
waist circumference, interleucin-6, tumor necrosis factor-a,
Tpe (p<0.05). The waist circumference, IL-6 and TNF-a sig-
nificantly correlated with Tpe-interval. Stepwise multiple
linear regression procedure determine interleukin-6 and
peak atrial contractile strain as the independent and statisti-
cally significant predictors of Tpe interval. The Tpe interval
and its predictors are early markers for assessing arrhythmo-
genic burden in newly diagnosed metabolic syndrome.

Keywords: metabolic syndrome, arrhythmogenic burden, Tpe
interval, interleukin-6, left atrial strain
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There are few data in the literature about the rhythmo-
genic potential and predictors of the Tpe/QT ratio in asymp-
tomatic metabolic syndrome. The purpose of the study was to
evaluate automatically measured Tpe/QT ratio for arrhyth-
mogenic burden in this population. Methods: 71 patients
with newly diagnosed metabolic syndrome, aged 35-55 years,
were studied. Laboratory parameters: lipid profile, blood sug-
ar, glycated hemoglobin, insulin, HOMA index. adiponectin,
leptin, visfatin, interleukin-6, tumor necrosis factor-a. All
patients underwent a 48-hour Holter ECG recording. They
were divided into two groups - with a high arrhythmogen-
ic load - 38 patients (53.5%) (includes supraventricular or
ventricular tachycardia, atrial fibrillation/flutter, ventricular
extrasystoles over 10%, frequent supraventricular extrasys-

135



toles > 500/24 h) and with low arrhythmogenic load - 33 pa-
tients - 46.5% (includes no significant rhythm disturbances).
In all patients, an electrocardiogram was performed at base-
line with a 12-channel ECG. QT interval and Tpe interval are
measured automatically at the Bulgarian Academy of Scienc-
es. Echocardiography was performed with a GE Vivid T9 em-
phasizing global longitudinal strain, mechanical dispersion
index and left atrial strain. Statistically significant difference
was found between the two groups in terms of waist circum-
ference, interleucin-6, tumor necrosis factor-a, Tpe/QT ratio
(p<0.05). Waist circumference, adiponectin, IL-6 and TNF-a
significantly correlated with Tre/QT. Stepwise multiple lin-
ear regression procedure determine waist circumference, IL-
6, and adiponectin levels as the independent and statistically
significant predictors of Tpe/QT. In conclusion, the estab-
lished predictors of Tpe/QT prove the role of waist circum-
ference and inflammatory markers in the context of adipo-
cyte dysfunction for the arrhythmogenic burden in metabolic
syndrome.

Keywords: metabolic syndrome, arrhythmogenic burden, tpe/
qt ratio, interleukin-6, Iwaist circumference
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Unilateral vocal cord paralysis (UVFP) is most often id-
iopathic or iatrogenic, but can also result from thyroid dis-
ease, cervical pathology, prolonged intubation, neurological
or rheumatological disease. In addition to the medical histo-
ry, computed tomography tracing of the ipsilateral vagus and
recurrent laryngeal nerves helps clarify the etiology.1

The most common clinical presentation of UVFP is dys-
phonia, but ineffective cough, clinical or “silent” aspiration,
and sometimes dysphagia can also be observed. The diagnos-
tic method of choice is flexible nasolaryngoscopy during res-
piration, cough and phonation, which also permits oropha-
ryngeal swallowing assessment.

Injection laryngoplasty (ILP) aims to achieve glottic com-
petence by injecting a short or long-lasting material into the
paraglottic space and medializing the paretic vocal cord. The
success of ILP depends on choosing the optimal injection
material and timing of the procedure.2 The latter should be
based on the prognosis for vocal cord motion recovery. While
spontaneous recovery can occur up to a year after the onset
of paralysis, the probability decreases significantly after the
first six months.3, 4, 5 In cases of expected vocal cord mo-
tion recovery, ILP with short-lasting injectable material, such
as hyaluronic acid, can ameliorate the symptoms during the
waiting period. On the other hand, early ILP with long-last-
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ing injectable material, such as autologous adipose tissue, in
cases of unfavorable prognosis may reduce the need for future
medialization thyroplasty.6 Injection laryngoplasty offers an
individualized approach to the treatment of UVFP improving
patients’ the quality of life and lower respiratory tract health.

Keywords: injection laryngoplasty, unilateral vocal fold paraly-
sis, dysphonia, autologous adipose tissue
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Dysphagia is the second most common reason for physi-
cian consultation in patients with unilateral vocal cord pa-
ralysis (UVFP), after dysphonia, and its associated morbidity
varies widely depending on the definition and assessment
criteria.l Pathophysiologically, mechanisms such as glottic
insufficiency, cricopharyngeal dysfunction, aspiration and
impaired cough reflex are observed.2 In cases of high vagal
lesion, there may also be velopharyngeal dysfunction, dis-
coordinated pharyngeal constriction, and reduced laryngeal
sensitivity, which further worsen swallowing function.3

Patients with UVFP often report of coughing or chok-
ing during oral intake, a feeling of food getting stuck in the
throat, and the need for compensatory mechanisms such as
slow eating and alterations in the head and neck posture.4
Clinically, swallowing may be assessed by videofluoroscopy or
flexible endoscopy, including the use of the penetration-aspi-
ration scale. 5 It has been found that aspiration occurs in up
to half of patients with UVFP, increasing the risk of aspira-
tion pneumonia approximately two-fold. 2, 6

The surgical treatment options include medialization thy-
roplasty, which may be combined with arytenoid adduction
and hypopharyngeal pharyngoplasty, laryngeal reinnerva-
tion, cricopharyngeal myotomy, and injection laryngoplasty.
The latter has been found to reduce aspiration rates in vid-

139



eofluoroscopic swallow studies and improve patient-reported
dysphagia symptoms, as assessed by the Eating Assessment
Tool-10 and Functional Oral Intake Scale. 7, 8, 9

Dysphagia in UVFP is difficult to accurately characterize
symptomatically and clinically, but it is of great importance
for patient quality of life and the protection of the lower re-
spiratory tract from infection. Injection laryngoplasty not
only improves voice quality in these patients, but may also
alleviate dysphagia-related symptoms.

Keywords: injection laryngoplasty, unilateral vocal fold paral-
ysis, dysphonia
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Children with neurodevelopmental disorders rarely show
a balanced pattern of development. In clinical practice, some
abilities are relatively preserved, while others remain clear-
ly more vulnerable. For this reason, profile-based assessment
may be more useful than relying only on a single global es-
timate. The present study examines the clinical usefulness
of the Cognitive and Socio-emotional Assessment Battery
(BECS) in Bulgarian practice. The emphasis is not on present-
ing the instrument itself, but on how the developmental pro-
file obtained through BECS can inform clinical judgment and
help set priorities for support.

BECS explores cognitive and socio-emotional functioning
and makes it possible to describe overall developmental lev-
el, sector-specific differences, and developmental heteroge-
neity. In the present study, the battery is administered in-
dividually to children with neurodevelopmental disorders in
a structured clinical setting. Particular attention is paid to
the way the results help identify relatively preserved areas,
more vulnerable domains, and priorities for therapeutic and
educational intervention. The study addresses the practical
value of profile-oriented assessment in children with uneven
developmental trajectories. Final statistical analyses will be
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presented in the full paper, with emphasis on their relevance
for individualized clinical decision-making and intervention
planning.

Keywords: BECS, neurodevelopmental disorders, developmen-
tal profile, heterogeneity, clinical decision-making
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Hepatitis B virus (HBV) infection remains a major public

health problem, particularly in vulnerable populations where
vertical and intrafamilial transmission continue to play a key
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role. Despite the availability of effective vaccination, gaps
in screening, immunization coverage, and follow-up of con-
tacts may allow persistence of infection within family clus-
ters. The aim of this study was to analyze a family cluster of
HBYV infection in order to clarify the probable mechanisms of
transmission and to identify failures in prevention. An epi-
demiological, clinical, and laboratory assessment of members
of a single family was performed, including serological and
molecular testing. HBsAg-positive individuals were identi-
fied across different generations, together with cases of acute
HBV infection in infants. The findings suggest probable ver-
tical transmission, additionally sustained by intrafamilial
spread of infection. The analysis revealed significant gaps in
antenatal screening, assessment of immunization status, and
follow-up of household contacts. In some of the affected in-
dividuals, the presence of coinfections further complicated
the clinical course and prognosis. These results highlight the
need to strengthen preventive measures, including effective
screening of pregnant women and other risk groups, timely
immunization, and active follow-up of family contacts in or-
der to interrupt ongoing transmission.

Keywords: HBV infection, vertical transmission, intrafamilial
transmission, family cluster, prevention
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Lynch syndrome (LS) is one of the most common autoso-
mal dominant hereditary conditions associated with tumour
predisposition syndromes. It affects about 1 in 300 people in
the general population. It is a genetic condition caused by
a germline mutation in the MisMatch Repair (MMR) gene,
leading to a defective MMR system.

Aim: To review and synthesize current evidence regard-
ing screening strategies for Lynch syndrome, with a particu-
lar focus on patients with endometrial cancer.

Materials and Methods: A structured literature review
of studies published between 2021 and 2026 was conducted
using major biomedical databases. The analysis included ten
original studies, reviews, and clinical guidelines, focusing on
tumor-based screening methods such as MMR immunohisto-
chemistry, MSI testing, and reflex MLHI1 promoter methyla-
tion, followed by germline genetic testing.
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Results: Recent evidence supports universal tumor-based
screening for Lynch syndrome in endometrial cancer, as clin-
ical and family history criteria alone miss a substantial pro-
portion of cases. MMR immunohistochemistry and/or MSI
testing improve detection rates (=1-3%), with reflex MLHI1
promoter methylation distinguishing sporadic from heredi-
tary tumors. Stepwise algorithms combining tumor and ger-
mline testing are cost-effective, and international guidelines
endorse universal screening as standard of care.

Conclusion: Universal tumor-based screening for Lynch
syndrome in endometrial cancer is an effective and cost-ef-
ficient approach for early identification of hereditary risk.
Standardized algorithms using MMR immunohistochemis-
try, MSI testing, and reflex molecular analysis are essential
for optimal management and genetic counseling.

Keywords: lynch syndrome, endometrial cancer, screening,
mismatch repair, microsatelite instability
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Introduction: Thyroid cancer (TC) is the most common
endocrine malignancy. In cases of metastatic disease, a useful
adjunct method for preoperative diagnosis of the histological
type is the wash-out analysis after fine-needle aspiration biop-
sy (FNA) to assess thyroglobulin (marker for differentiated TC)
and calcitonin (marker for medullary TC). Nevertheless, there
is currently no other established serum or wash-out tumor
marker for the more uncommon and aggressive types of TC.

Case presentation: A 7l-year-old female was referred to
an ENT department for evaluation and removal of a lump in
the right cervical region. The histological analysis confirmed
a metastatic cystic lymph node from a poorly differentiated
non-keratinizing squamous cell carcinoma (SCC) of unknown
primary site. No head and neck malignancy was identified. A
PET-CT scan revealed a increased activity in the left thyroid
lobe, and the patient was referred for FNA. A subcentimiter
high-risk nodule in the left part of the thyroid was biopsied,
along with another lymph node in the left cervical area. The
cytological analysis confirmed malignancy of both forma-
tions. Wash-out testing for thyroglobulin and calcitonin from
the lymph node was negative, suggesting metastatic poorly
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differentiated TC.

Conclusion: Anaplastic TC is a rare and aggressive type of
tumor, that is often diagnosed at advanced stages. Although
the intrathyroidal lesion may be quite small, massive spread
to the cervical lymph nodes can be observed, prompting ini-
tial evaluation. Timely and precise diagnosis is needed for lo-
calization of the primary tumor in order to improve the like-
lihood of a more favorable outcome.

Keywords: washout, FNA, anaplastic thyroid cancer, squamous
cell carcinoma, metastases
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We present a case of a 70- year old male patient, with two
synchronous tumours, both of them with different histologi-
cal results. The first tumour represent a metastasis from ad-
enocarcinoma with enteric differentiation, positioned in the
temporal region of the left hemisphere. Subsequent imaging
studies and further examination of the patient, did not re-
veal any primary origin of the metastatic process. The sec-
ond lesion was a meningioma, located in the frontotemporal
region of the right hemisphere. Both of the lesions were ac-
cessible for surgery, which contributed to subsequent patho-
histological examination and a relatively favourable course
of the disease in the patient. Brain metastases are common
complication of advanced primary tumours. The incidence of
brain metastasis rates from 9% to 22%, depending on differ-
ent studies. Primary cancer such as lung carcinoma, breast
and melanoma are most likely to metastasise to the brain,
where as the brain is the least common metastatic site for
colorectal cancer. Some of the patients with brain metastasis
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can remain asymptomatic for a long period of time, however
they have a poor prognosis and probably involvement of oth-
er organs. Speaking of brain metastasis, there are two entities
to be aware of. The first represent tumour-to tumour metas-
tasise, condition in which a host- tumour serves as a source
of growth for a more aggressive tumour, such as meningioma
lead to high - grade glioma or brain metastasis from another
tumour. The second group represents synchronous simulta-
neous tumours, they occur as a two different histological tu-
mours, which compromise the CNS. For synchronous simul-
taneous tumours there is no evidence that one tumour serves
as a source for growth for the another. This case highlights
the critical role of histopathological evaluation in differen-
tiating synchronous, pathogenically unrelated lesions from
tumour-to tumour metastasis.

Keywords: meningioma, brain metastasis, intestinal type ade-
nocarcinoma, synchronous CNS tumours
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Minilaparoscopic appendectomy (MLA) represents a pro-
cedure utilizing smaller instruments to reduce surgical trau-
ma compared to using conventional laparoscopic techniques.
Enhanced Recovery After Surgery (ERAS) protocols optimize
perioperative care, minimize physiological stress, and accel-
erate recovery. The aim of our study is to evaluate the safety
and clinical benefits of MLA following the ERAS protocol. A
retrospective study was conducted involving patients diag-
nosed with uncomplicated acute appendicitis who under-
went MLA under a standardized ERAS framework. Key ERAS
components included minimal preoperative fasting, omission
of routine nasogastric tubes and drains, opioid-sparing anal-
gesia, early mobilization, and early refeeding onset. Intraop-
erative parameters (operative time, blood loss), postoperative
outcomes (pain scores, early recovery rates, length of hospi-
tal stay), and complication rates were recorded and analyzed.
The results showed that MLA within the ERAS protocol was
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successfully completed in all enrolled patients without con-
version to conventional laparoscopy or open surgery. The pro-
cedure was associated with low intraoperative blood loss and
shortened operative time compared to standard techniques.
Postoperative pain scores were significantly reduced, early
mobilization was observed (within 2-4 hours) and early oral
intake (within 8 hours). The mean length of hospital stay was
considerably shortened, and most patients were discharged
within 24-48 hours. Complication rates (surgical site infec-
tion and intra-abdominal collections), were rare with or low-
er than reported rates for conventional laparoscopic appen-
dectomy. In conclusion, MLA integrated within ERAS is a safe
approach for the management of uncomplicated acute appen-
dicitis. It enhances postoperative recovery, reduces pain, and
shortens hospital stay without increasing complication rates.

Keywords: eras, minilaparoscopy, appendectomy, minimally in-
vasive surgery, acute appendicitis
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Retroperitoneal fibrosis is a rare disease with incomplete-
ly understood pathogenesis, characterized by inflammation
and fibrosis of retroperitoneal tissue involving various struc-
tures, with one of the most common complications being
bilateral ureterohydronephrosis. The disease is divided into
IgG4-related and non-IgG4-related forms. Due to its nonspe-
cific clinical presentation, diagnosis is often delayed.

The aim of this study is to present two clinical cases of
IgG4-related retroperitoneal fibrosis and to discuss the diag-
nostic and therapeutic challenges associated with this dis-
ease.

A 60-year-old male patient was admitted to the De-
partment of Nephrology with abdominal pain radiating to
the right thigh, right lower extremity swelling, and signifi-
cant weight loss. Laboratory investigations revealed anemia.
Magnetic resonance imaging demonstrated retroperitoneal
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lymphadenopathy and stenosis of the right ureter. Following
surgical intervention, histopathological and immunohisto-
chemical analysis confirmed idiopathic retroperitoneal fibro-
sis of the IgG4-related type. Corticosteroid therapy was initi-
ated, resulting in clinical improvement.

The second case concerns a 64-year-old male patient ad-
mitted with progressive renal insufficiency and elevated se-
rum creatinine levels. His medical history included diabe-
tes mellitus, scleroderma, type 2 autoimmune pancreatitis,
chronic hepatitis B infection, and chronic obstructive pul-
monary disease. Laboratory investigations demonstrated el-
evated serum IgG4 concentrations. The clinical findings were
suggestive of IgG4-related retroperitoneal fibrosis. Due to in-
sufficient response to corticosteroid therapy, treatment with
mycophenolate mofetil was initiated.

The presented cases demonstrate the heterogeneous clini-
cal manifestations and therapeutic challenges associated with
IgG4-related retroperitoneal fibrosis. A multidisciplinary di-
agnostic approach is essential for timely diagnosis and appro-
priate treatment.

Keywords: IgG4, related, disease, retroperitoneal, fibrosis
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Silent cerebrovascular lesions (clinically asymptomatic
brain infarcts) are a common incidental finding on neuroim-
aging, particularly in individuals over 70 years. They are asso-
ciated with an increased risk of stroke and cognitive impair-
ment, and the involvement of specific structures such as the
insula, brainstem, and cingulate cortex may cause autonomic
dysfunctions. On the other side, autonomic disturbances are
an independent risk factor for ischemic stroke and cardiovas-
cular complications, and are also associated with a less favor-
able clinical prognosis. The interrelationship between silent
cerebrovascular lesions and autonomic functions remains in-
sufficiently investigated.

It is well established that the central autonomic struc-
tures are among the earliest affected regions in asymptom-
atic cerebrovascular disease. We could provide a hypothesis
that measurable autonomic disturbances such as heart rate
variability, orthostatic reactivity, and peripheral microcir-
culation (by capillaroscopy), could be used as potential early
biomarkers for risk assessment in individuals with vascular
risk factors. Translation of this interrelationship into clinical
practice would help develop effective preventive and prophy-
lactic strategies for these patients.
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In recent years, advances in therapeutic algorithms have
significantly improved survival rates among patients with
oncological diseases. This group of patients has an increased
risk of cardiovascular diseases (CVD), related both to age-re-
lated factors and to lifestyle changes, as well as to the direct
effects of antitumor therapy.

An early marker of cardiovascular disease is cardiac auto-
nomic dysfunction (CAD), which could be assessed by heart
rate variability (HRV). Most studies have focused on correla-
tions between HRV parameters and prognosis or clinical out-
comes; however, there remains a lack of sufficient prospective
studies involving larger cohorts of patients, and to evaluate
changes before, during, and after treatment - chemotherapy,
radiotherapy, target, or immunotherapy.

The question remains open as to whether the assessment
of cardiac autonomic function can be used as a routine mark-
er in clinical practice, what is its prognostic value, and its
importance in the selection of subsequent treatment.

Keywords: heart rate variability, oncologic disease, marker
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Background: The evaluation of motor dysfunctions in
neurologic practice traditionally relies on clinical rating
scales, which are inherently subjective, and with limited sen-
sitivity. Digital assessments offer high objectivity and are
increasingly utilized. However, clinically validated digital
systems are frequently expensive and inaccessible. There is a
critical need for accessible, scalable, and precise digital bio-
markers of motor function.

Objective: To develop and introduce a highly accessible
digital tool for objective, high-frequency spatiotemporal
analysis of motor performance.

Methods: Motor activity was modeled using the classical
Fitts’ Law paradigm. To provide absolute six degrees of free-
dom (6DOF) tracking and 1:1 control-display mapping without
acceleration artifacts, a fully immersive virtual reality (VR)
environment was deployed utilizing the commercially avail-
able Meta Quest 3. The architecture was built upon an adapted
open-source framework and optimized via Unity to achieve
device compatibility and maximum user accessibility.

Results: We developed the Fitts’ Law Assessment of Mo-
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tor Execution in Virtual Reality (FLAMEVR), deployed within
a color-blind friendly virtual environment. The system suc-
cessfully isolates and measures key kinematic movements
with a high resolution of up to milliseconds, extracting met-
rics such as reaction time, execution time, movement time,
and indices of overall motor performance. This generates a
detailed and highly objective motor profile of the user.

Conclusion: FLAMEVR demonstrates strong potential as a
cost-effective, accessible platform for the quantitative assess-
ment of a wide spectrum of movement disorders. Upcoming
clinical trials will focus on establishing the safety, feasibility,
and diagnostic validity of the tool in patients with different
neurological diseases.

Keywords: digital biomarkers, movement disorders, virtual re-
ality, motor, Fitts’ law
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Hypereosinophilic syndrome (HES) is defined as per-
sistent eosinophilia >1.5 x 10°/L associated with possible or-
gan damage (heart, lungs, skin, nervous system and gastro-
intestinal tract). Secondary causes like parasitic infections,
allergies and drug reactions must be excluded. Subtypes of
HES include idiopathic, myeloproliferative and lymphocytic
which may be linked to lymphoproliferative diseases.

We describe a case of a 78 year old female patient who
presented to the department with persistent pruritus. Her
initial work up show marked hypereosinophilia with abso-
lute eosinophil count of 2.5 g/L. No initial organ involvement
suggested.

Her initial diagnostic workup suspects underlying lymph-
oproliferative disorder. A laboratory testing, imaging and ex-
cisional lymph node biopsy was performed. No malignancy
was detected.

After seven months of close monitoring and follow-ups,
we can detect a development of new lymphadenopathy.

A repeated lymph node biopsy confirmed classical Hod-
gkin lymphoma.

This case shows that HES may precede into malignancy
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and mask early lymphoma. The initial biopsy does not ex-
clude early lymphoma.

Red flags include persistent pruritus and unexplained hy-
pereosinophilia should raise clinical suspicion despite nega-
tive findings.

Based on the presenting case, ongoing evaluation is essen-
tial with consideration for repeated biopsy when indicated.
Early recognition plays a key-role in early diagnosis and ulti-
mately improving positive outcome.

Keywords: Hypereosinophilic Syndrome (HES), Hodgkin Lym-
phoma, Eosinophilia, Pruritus
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We present a case of a patient, 59 years of age at the
time of diagnosis, who presented with fatigue and short-
ness of breath, due to which a pulmonary angiography was
performed, revealing a tumor mass in the super lobe of the
right lung, pulmonary metastasis and solitary bone lesion in
Th5. Histological verification was achieved via a TTB - poor-
ly differentiated nonkeratinizing squamous cell lung cancer,
PD-L1: 1-49% TPS, cT4 cN2 cM1 (IV). 6 cycles of 1st line che-
motherapy with Carboplatin/Gemcitabine/Zoledronic acid
were performed, achieving partial response. After 2 years of
active surveillance, progressive disease was established with
pulmonary metastases and second line systemic therapy with
Pembrolizumab has been initiated with a best response of
stable disease continuing for 3 and a half years. After 51 cy-
cles of immunotherapy oligoprgression was identified with a
solitary brain metastasis in the right frontal lobe., for which
subsequent SRS of 30 Gy was performed. The patient con-
tinued immunotherapy with a persistent stable disease re-
sponse, and a regular CT follow up, describing a small left
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sided heterodense renal cyst, considered to be an unrelated
incidental finding. Due to an episode of a macroscopic hema-
turia an abdominal MRI and a cystoscopy were performed,
establishing a significantly increased in size renal formation,
with no malignant intralumenal tumor masses in the blad-
der. This finding requires histological conformation and an
attempt to clarify whether the lesion is a synchronous indo-
lent kidney tumor with a pulmonary dissemination or a lung
cancer metastasis in the kidney itself.

Keywords: NSCLC, pulmonary metastases, kidney lesion, che-
motherapy, immunotherapy
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We present a case of a 25-year-old patient at the onset of
diagnosis, presenting with right-sided hemiparesis. A brain
MRI was performed showing a parasagittal tumor mass in
the left hemisphere, occupying cortical tissue and white mat-
ter with compression of the left lateral ventricle, followed by
surgical excision, without reaching clear margins due to an
attempt of preservation of motor function, with a histological
confirmation for diffuse astrocytoma, IDH1 mutant type. A
subsequent radiotherapy involving the resection site and the
residual tumor mass was performed, followed by 6 cycles of
temozolomide therapy. During three years of follow-up, three
subsequent MRIs showed an increase in volume and involve-
ment of the corpus callosum, followed by 3 additional cycles
of temozolomide, after which progression was identified and
lomustin therapy was initiated for up to three cycles. Stable
disease was achieved, followed by radiotherapy up to 50 Gy.
Fourth line therapy with CCNU achieved a short-term partial
response, followed by another progression after 3 months.
Fifth line therapy with Irinotecan/Bevacizumab was under-
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taken for 14 cycles with best response of stable disease. Due to
clinical deterioration treatment was discontinued and exitus
letalis occurred soon after. The described case demonstrated
an achievement of 5.6 years overall survival, due to a precise
treatment plan and vigilant follow up, in a patient of young
age with a locally advanced progressing anaplastic astrocyto-
ma, deriving benefit from multiple treatment lines. The mul-
timodal approach combining surgical treatment, radiother-
apy, chemo- and targeted therapy led to a prolonged benefit
despite the poor outcome.

Keywords: anaplastic astrocytoma, overall survival benefit, re-
sidual disease, chemotherapy, radiotherapy
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Irritable bowel syndrome (IBS) is a condition with an un-
clear pathogenesis and a combination of symptoms such as
constipation, diarrhea, abdominal pain, or discomfort. Four
main subtypes are distinguished: IBS-C; IBS-D; IBS-M; IBS-U.
Despite the multifactorial etiology and the absence of specific
histological changes in the colon mucosa, certain immunohis-
tochemical methods and genetic sequencing techniques indi-
cate the role of subclinical chronic low-grade inflammation in
IBS. The aim of our study is to establish an experimental rat
model of irritable bowel syndrome through chemical stimu-
lation with sodium dextran sulfate to investigate the effects
of green tea on low-grade intestinal inflammation. Materials
and Methods. The experimental model was conducted using
32 sexually mature male Wistar rats, divided into 4 groups of
8 animals each: 1. Controls without green tea consumption. 2.
Controls with green tea consumption. 3. Rats with IBS with-
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out green tea consumption. 3. Rats with IBS and green tea
consumption. The experimental IBS model was established
by providing drinking water ad libitum for 10 days, with the
animals consuming 20 ml of water containing a 5% solution
of dextran sodium sulfate (DSS). This is followed by another 5
days during which the drinking water does not contain the ir-
ritant DSS. The animals in the respective groups also receive
a 3% solution of green tea infusion, with a daily dose of 200
ml. During the experiment, the rats undergo clinical and bio-
metric examinations. After the animals are euthanized ac-
cording to a protocol approved by the Bulgarian Food Safety
Agency (BFSA), tissue is collected from internal organs: liver,
stomach, small intestine, and large intestine, which was pro-
cessed and subjected to histological and immunohistochem-
ical studies to clarify the potential protective role of green
tea regarding inflammatory changes in the body and its local
effects on the gastrointestinal tract.

Keywords: IBS, green tea, gastrointestinal tract, low-grade
chronic inflammation
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Introduction: Tremor is the most common movement
disorder in clinical practice. Sometimes it is a real challenge
to differentiate tremor from other movement disorders and
essential tremor from tremor in Parkinson’s disease, espe-
cially in the early stage of the disease. Interest in the utility of
ultrasonography in the assessment of tremor has been grow-
ing in recent years.

Aim: To present the feasibility of ultrasonography in the
assessment of patients with different tremors - essential and
Parkinsonian.

Materials and Methods: We present a diagnostic algo-
rithm in two patients with essential and Parkinsonian trem-
or. The patients passed clinical evaluation with a detailed
description of tremor’s characteristics, Archimed’s drawing,
electromyography, and M-mode ultrasonography of upper
limb muscles in different positions.

Results: The M-mode ultrasonography could distinguish
tremor from other movement symptoms - fasciculation, my-
oclonus, etc. The method allows visualization of tremor in
different muscles and depths. The frequency of tremor esti-
mated by ultrasonography closely correlates with frequency
by EMG.

Conclusion: M-mode ultrasonography is an easily acces-
sible and cheap method that could be useful in complex as-

168



sessment of different types of tremors and to take a place in
the monitoring of the treatment. The method could be intro-
duced in clinical practice after its validation in a large popu-
lation.

Keywords: ultrasound, m-mode tremorogram, essential, Par-
kinsonian, tremor
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Body Roundness Index (BRI) is an emerging anthropo-
metric parameter designed to better reflect body shape and
visceral fat accumulation compared to conventional indices.
Given the central role of adiposity in the development of ar-
terial hypertension, BRI has gained attention as a potential
marker of cardiovascular risk. The aim of the study is to assess
the association between BRI and arterial hypertension and
to compare BRI values between hypertensive patients and
normotensive controls in males and females. The study com-
prised of 40 male and 40 female subjects diagnosed with ar-
terial hypertension, in addition to a control group of 35 males
and 35 females. The results demonstrated that the BRI values
were significantly higher (p<0.001) in hypertensive patients
compared to controls in both sexes. BRI is significantly asso-
ciated with arterial hypertension and is markedly elevated in
hypertensive individuals. These findings support the utility
of BRI as a simple and informative anthropometric marker
for identifying individuals at increased cardiovascular risk.

Keywords: arterial hypertension, BRI, bulgarians
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Introduction: Cystic echinococcosis (hydatidosis) is a par-
asitic disease treated primarily surgically, but postoperative
recurrences occur in 2-25% of cases. Albendazole is prescribed
as postoperative prophylaxis, but recurrences have been ob-
served even in patients who have taken this drug. The aim of
the study was to evaluate the effectiveness of the combina-
tion of albendazole and praziquantel (an anthelmintic with a
pronounced antiscolicidal effect) in preventing postoperative
recurrences of hydatidosis.

Material and methods: A total of 58 patients treated sur-
gically for cystic echinococcosis were included in the study
for a two-year period (April 2024 to April 2026). All patients
received postoperatively albendazole 400 mg twice a day for
2 to 4 months, with 28 of them also received praziquantel
25 mg/kg daily for 10 days. Patients were followed for 6-24
months.
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Results and discussion: In the group of patients who re-
ceived albendazole alone, recurrences occurred in two pa-
tients (6,6%) and were observed 12 and 15 months after sur-
gical treatment of hepatic hydatid cysts, respectively. No
recurrences were observed in patients who also took prazi-
quantel, but the follow-up period was shorter (6-15 months)
for this group. The most common adverse effect in both pa-
tient groups was elevated liver enzymes.

Conclusion: Praziquantel seems to be useful in preventing
recurrences of hydatid disease, but larger studies and longer
follow-up of patients are needed to fully evaluate its effec-
tiveness.

Keywords: hydatidosis, recurrence, surgery, anthelmintic, hel-
minth
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The etiology and pathogenesis of oncological and immune
diseases still hide many questions. The connection of this pa-
thology with environmental factors, genetic predisposition,
dysregulation of the immune response has been established.
We present a case of a patient diagnosed with chronic my-
eloid leukemia, renal cell carcinoma and glomerulonephri-
tis in ANCA-associated vasculitis.The question of interest is
the relationship between these diseases and the role of the
medications used for treatment in their occurrence. This case
highlights the need to consider the patient as a whole with a
multidisciplinary approach in diagnosis and treatment.

Keywords: myeloid leucemia, anca vasculitis, renal cell carcino-
ma, glomerulonephritis
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Infectious mononucleosis is a frequently occuring infec-
tious disease, with the most common causative agent - the
Epstein-Barr virus (EBV) seroprevalent in up to 90% adults.
While most cases are self-limiting, infectious mononucleosis
could lead to severe complications, such as atraumatic splenic
rupture.

We present a 26year old male, was admitted to an Infec-
tious disease ward with high grade fever, sore throat, lymph-
adenopathy and elevated liver enzymes. Later on the patient
developed acute abdominal pain in the upper left quadrant,
arterial hypotension and sweating. Immaging tests confirmed
spelic rupture.

Atraumatic splenic rupture is a very rare but life-threat-
ening complication, requiring a high level of clinical suspi-
cion, in all patients EBV infection and abdominal pain.

Keywords: Infectious mononucleosis, Splenic rupture, EBV
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Anesthesia in the field of dentistry is important for pro-
viding adequate, professional and painless treatment, im-
proving patient comfort. For centuries, people have searched
for ways to control pain during surgery without causing un-
consciousness. In the past, cocaine was discovered to work as
a local anesthetic and quickly became widely used in surgery.
However, because cocaine had many harmful side effects,
scientists began developing safer and more effective alterna-
tives, leading to the modern local anesthetics used today. Lo-
cal anesthesia is commonly used in dental treatments to re-
duce pain, but the injection itself can still be painful and may
increase patients’ fear of dental procedures. One of modern
methods designed to reduce this discomfort is computer-con-
trolled local anesthetic delivery (CCLAD). This technology
uses a computerized system to control the speed of injection
and slowly administer the anesthetic, helping to minimize
pain during the procedure. Other modern practices are STA
(single tooth anesthesia) and Comfort Control Syringe. The
future of dental anesthesia is very promising, with the devel-
opment of new and advanced techniques providing patients
with more painless, effective, comfortable and personalized
ways to manage pain during dental treatment.
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Medication-induced gingival hyperplasia (MIGH) is a
well-recognized adverse drug reaction associated with the
use of certain medications. It is frequently documented in
patients receiving calcium channel blockers. Triplixam is a
fixed-dose combination antihypertensive medication con-
taining perindopril arginine 10 mg, indapamide 2.5 mg, and
Amlodipine 5 mg.

We present a clinical case of a female patient who devel-
oped gingival hyperplasia of both the maxilla and mandible
only three months after initiation of therapy with Triplixam.
The calcium channel blocker component, Amlodipine, was
identified as the causative agent.

The gingival overgrowth of the maxilla caused functional
impairment during mastication and difficulties in maintain-
ing adequate oral hygiene, necessitating surgical excision.
Following discontinuation of Triplixam, the mandibular gin-
gival hyperplasia underwent spontaneous regression without
the need for surgical intervention.

This case highlights the importance of interdisciplinary
collaboration between cardiologists and dental profession-
als to ensure early recognition and management of medica-
tion-induced gingival hyperplasia, with the potential to pre-
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vent unnecessary surgical procedures.

Keywords: medication-induced gingival hyperplasia, amlodip-
ine, fibrous hyperplasia, calcium channel blockers, triplixam
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Introduction: Controlling cross-transmission of infec-
tions between the dental office and the dental laboratory is
crucial to preserving the health of dental personnel, dental
technicians, and patients.

Objective: to assess the role of dental impressions and fin-
ished prosthetic constructions as epidemiological factors for
cross-transmission of infections associated with dental care.

Materials and methods: a microbiological and epidemi-
ological study was conducted on 60 dental and 45 finished
prosthetic constructions. The samples were cultured on Blood
agar, Levine agar, and Chromogenic agar. The study period
was September - December 2025.

Results: from the impressions for the removable pros-
thesis on Blood agar, growth above 105 CoNS was proven in
13.3% (n=8), below 105 CoNS was in 18.3% (n=11), on Levin, in
6.6% (n=4), growth of lactobacilli below 105 was proven. From
the impressions for the non-removable prosthesis on Blood
agar, growth above 105 CoNS was proven in 10% (n=6), below
105 CoNS was in 11.6% (n=7). In Levin, no growth of lactoba-
cilli was proven. In the finished constructs, growth below 105
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CoNS was proven in 17.7% (n=8). No growth of microorgan-
isms was demonstrated on Chrome agar.

Conclusion: Dental impressions and finished construc-
tions are an underestimated factor for the transmission of
microorganisms. A strict general protocol for their disinfec-
tion is necessary to avoid the transmission of dental care-re-
lated infections.

Keywords: dental impressions, prosthetic constructions, dental
care-related infections, cross-transmission, dental technicians
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Introduction: Surgical extraction of impacted mandibu-
lar third molars is one of the most common procedures in
oral surgery and is associated with significant trauma to both
soft and hard tissues. This frequently results in postoperative
complications such as pain, swelling, trismus, and infection.
The inflammatory response is mediated by biochemical me-
diators such as prostaglandins and leukotrienes.

Aim: The aim of the present study is to systematically re-
view and critically analyze the existing literature on the ef-
fects of ozone therapy on the healing of surgical wounds, with
particular emphasis on its impact on inflammation, pain, and
the risk of infection.

Materials and Methods: Data from relevant literature
sources and clinical studies were analyzed. Ozone therapy can
be applied in various forms, including gaseous ozone, ozonat-
ed water, and ozonated gels or oils. Its effects are commonly
compared with conventional treatment approaches such as
antibiotics, nonsteroidal anti-inflammatory drugs (NSAIDs),
and saline irrigation. Clinical parameters evaluated include
pain, swelling, trismus, healing rate, and presence of infec-
tion.

Results: Ozone therapy demonstrates a significant posi-
tive effect on postoperative healing, including reduction in
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pain, swelling, and trismus, decreased need for analgesics,
and accelerated healing of soft and bone tissues. Its antimi-
crobial action, improved tissue oxygenation, stimulation of
angiogenesis, and enhancement of immune response contrib-
ute to these outcomes.

Conclusion: Ozone therapy is an effective adjunctive
method in oral surgery that improves postoperative healing
and reduces complications. When properly applied, it is safe
and suitable for integration into modern dental practice.

Keywords: ozone, healing, impacted molar, oral surgery, in-
flammation
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Introduction: Chewing efficiency can be evaluated by an-
alyzing particle size and distribution after chewing standard-
ized test foods. Fragmentation depends on the properties
of the test material, the number of chewing cycles, and the
functional condition of the masticatory system. Natural foods
vary in their properties, limiting standardization; therefore,
silicone-based artificial test foods are commonly used to ob-
tain reproducible measurements of chewing efficiency. Sur-
gical extraction of impacted mandibular third molars may
impair mastication and alter food comminution patterns.

Aim: The aim of the present study is to evaluate changes
in particle size and particle distribution associated with im-
paired masticatory function after the surgical extraction of
impacted mandibular third molars in 10 patients.

Materials and Methods: Chewing efficiency was assessed
by analyzing fragmented particles obtained after chewing a
standardized silicone-based test food collected from 10 pa-
tients. Particle size and distribution were evaluated under
different clinical conditions related to masticatory function,
and the results were compared to determine the influence
that the surgery has on the chewing efficiency.

Results: Noticeable changes in particle size and particle
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distribution were observed in these patients before and after
the surgical procedure. Preoperatively, finer fragmentation
of the test food was detected, indicating better chewing ef-
ficiency. In contrast, impaired mastication resulted in larger
particles and altered particle distribution, reflecting reduced
masticatory performance.

Conclusion: Changes in masticatory function directly
influence food particle fragmentation during chewing. Re-
duced chewing efficiency is associated with coarser particle
size and altered distribution, while preserved function allows
finer grinding. Particle size distribution analysis is a reliable
method for assessing masticatory performance and function-
al impairment.

Keywords: chewing, test food, impacted molar, oral surgery, ef-
ficiency
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Artificial intelligence is increasingly reshaping dental care
by supporting diagnostic imaging, clinical decision-making,
patient communication, practice management and preventive
oral-health strategies. This paper examines the integration of
Al-driven dental innovations in Denmark, Switzerland and
Singapore, with particular attention to dental practices, den-
tal diagnostics and the emerging use of large language mod-
els in clinical and administrative workflows. The comparative
analysis focuses on three digitally advanced but institution-
ally different systems: Denmark, where digital health matu-
rity and patient acceptance create favourable conditions for
Al-assisted dental imaging; Switzerland, where academic and
clinical innovation develops within a decentralised regulato-
ry and data-protection environment; and Singapore, where
centrally coordinated healthcare AI governance enables
structured implementation in oral-health screening, imaging
repositories and public dental services. The paper discusses
AT applications in caries detection, periodontal risk assess-
ment, radiographic interpretation, orthodontic and prosthet-
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ic planning, digital record analysis, patient triage, informed
consent and follow-up communication. It also considers the
role of LLM systems in summarising dental records, support-
ing patient education, drafting clinical documentation and
assisting continuing professional development, while em-
phasising that such systems require dentist supervision, val-
idation and ethical safeguards. The comparison shows that
Al in dentistry should be understood not as a replacement
for dental professionals, but as an augmentative technolo-
gy that may improve diagnostic consistency, early detection,
workflow efficiency and access to preventive care. Sustain-
able implementation depends on data quality, cybersecurity,
transparency, legal accountability, professional training and
patient trust. The findings support a dentist-led, ethically
governed model of Al integration in dental care safely in con-
temporary oral healthcare systems.

Keywords: digital dentistry, artificial intelligence, dental diag-
nostics, dental practice, large language models
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A case is presented of a 30-year-old man who developed a
facial abscess following the application of dermal filler and its
subsequent dissolving with hyaluronidase. The procedures
were performed without clarity regarding the quality of the
products used, under questionable conditions, with question-
able application technique, and without adherence to basic
principles of practice.

The patient experienced pain, swelling, fluctuation, and
vision disturbance in the affected half of the face. Surgical
and systemic medication treatment was carried out, leading
to clinical improvement and full recovery.

The lack of clear standards regarding injection procedures
for cosmetic purposes results in these procedures being per-
formed by unqualified individuals and the use of non-certi-
fied and unregulated products-actors that often lead to com-
plications. The case emphasizes the need for strict regulation
concerning invasive aesthetic procedures.

Keywords: dermal filler, drainage, facial abscess, regulation,
cellulitis
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Introduction: Endodontic treatment through existing
zirconia restorations is clinically challenging because treat-
ment must be performed while preserving the prosthetic
restoration. This case report presents a single-visit endodon-
tic approach for tooth 14 diagnosed with chronic apical peri-
odontitis beneath a zirconia bridge.

Case presentation: A 45-year-old female patient under-
went CBCT examination because of unrelated periodontal
complaints. The tooth was clinically asymptomatic, but CBCT
revealed diffuse periapical radiolucency around the roots of
tooth 14, one and a half years after placement of a zirconia
bridge. After buccal and palatal infiltration anesthesia, end-
odontic access was prepared through the zirconia crown. Two
root canals were identified.

Result: Canal preparation was performed using a crown-
down technique with the VS Flexi Extreme system. No manu-
al files were used. The first file from the set was used to create
glide path. The instruments were operated in both recipro-
cating and rotary modes. The initial 12/.03 instrument from
the sequence was repeatedly used for recapitulation during
treatment. The irrigation protocol included 40% citric acid
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and 5.25% sodium hypochlorite, activated with an Er:YAG la-
ser using a periodontal pocket cleaning mode with water and
air spray. The canals were enlarged to 30/.04 and obturated
in the same visit using bioceramic sealer and warm vertical
condensation. The procedure was completed in 45 minutes.

Discussion and Conclusion: This case demonstrates that
endodontic treatment through a zirconia crown can be ef-
fectively performed wusing a simplified engine-driven file
sequence, laser-activated irrigation, and bioceramic-assisted
obturation. Further follow-up is required to evaluate periapi-
cal healing.

Keywords: bioceramic sealer, chronic apical periodontitis;
er:yag laser, single-visit endodontics, zirconia crown;
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Tumors of the minor salivary glands are rare, account-
ing for <1% of all head and neck tumors and <25% of sali-
vary gland tumors.The incidence of neoplasms arising from
the minor salivary glands is lower than that of tumors aris-
ing from the major salivary glands. In contrast to the major
salivary glands, where a malignancy rate of about 20-30%
has been described, tumors arising from the minor salivary
glands account for about 50-60%. Most tumors arise in the
hard palate, followed by the floor of the mouth, buccal muco-
sa, tongue, alveolar mucosa and labial mucosa. Pleomorphic
adenoma is the most common histological variant among be-
nign tumors. It arises predominantly in the major salivary
glands. In the area of the minor salivary glands, it develops
more often on the hard palate, followed by the buccal muco-
sa and the upper lip. It gets its name from the characteristic
histological picture, represented by a variety of cellular com-
ponents. In this report, a case of a patient diagnosed with
pleomorphic adenoma arising from a minor salivary gland of
the lip will be discussed.

Keywords: pleomorphic adenoma, minor salivary gland, upper
lip, benign
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Extraoral manifestations of chronic inflammatory pro-
cesses of odontogenic origin are rare, therefore they repre-
sent an exceptional medical challenge, requiring an interdis-
ciplinary approach. The inflammatory process involving the
tissues located in the periodontal space is referred to as peri-
odontitis. In the absence of treatment or inadequately con-
ducted treatment, the condition becomes chronic with sub-
sequent accumulation of inflammatory exudate and lysis of
the tooth apices, bone tissues and subsequent involvement of
the surrounding soft tissues. Difficulty in diagnosis is created
by the fact that complaints of dental origin are often absent,
leading subsequently to errors in the therapeutic approach
and the outcome of the disease. In this report, a case of a pa-
tient diagnosed with extraoral cutaneous fistula as a result of
chronic periodontitis will be discussed.

Keywords: extraoral, fistula, odontogenic, chronic
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EARLY PERIAPICAL HEALING OF A
MANDIBULAR FIRST MOLAR WITH RADIX
ENTOMOLARIS: A CASE REPORT

Mariela Tsanova-Stamatova’, Qusay Mohawesh?, Bogdan
Krastev!, Veselina Todorova!

IChief Assistant Professor, Department of Operative Dentistry and
Endodontics. Faculty of Dental Medicine, Medical University Plo-
vdiv,

26th year student at Faculty of Dental Medicine, Medical Universi-
ty Plovdiv

mariela.pts@abv.bg

Introduction: Presence of an additional lingual root dis-
tally in mandibular molars is called radix entomolaris (RE). If
this additional root is located mesiobuccally, it is called radix
paramolaris (1) RE has been reported in individuals of Chi-
nese, Mongolian, Taiwanese, and Korean origin (2). In con-
trast the prevalence of RE is relatively lower among Europe-
ans. (3) This article is a report of a case describing lower first
right molar with an RE and periapical lession and healing
process in just 2 months after endodontic treatment.

Case report: An 18-year-old male patient visited the De-
partment of Operative Dentistry and Endodontics in the Fac-
ulty of Dental Medicine-Plovdiv, with a chief complaint of se-
vere pain in the right lower back tooth upon chewing which
make him not to chew on this site for an year and a half. On
clinical evaluation, it was confirmed that there was deep car-
ies lession. The diagnostic radiographs with different angu-
lations showed presence of RE and diffuse periapical lession.

Vital pulp tissues were present in the distal canal and RE,
while the mesial canals were necrotic. Endodontic treatment
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was performed using Endo-Z for safety access, preparation
with ProTaper Gold and irrigation with 2.5% NaOCI and 17%
EDTA. Obturation was performed with single-cone technique.

Patient was asymptomatic and just after 2 months radio-
graphic evaluation showed healing of the periapical lession
even at this early stage.

Conclusion: A thorough knowledge about the variation in
root canal morphology and expertise in contemporary end-
odontic techniques is prerequisite for successful healing pro-
cess of rare cases with RE.

Keywords: radix entomolaris, endodontic treatment, healing
process
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Oxidative stress is increasingly recognised as a contrib-
utor to the oral tissue response to prosthetic rehabilitation.
8-iso-prostaglandin F2a (8-iso-PGF2a) is a stable, lipid-per-
oxidation-derived isoprostane regarded as a gold-standard
non-invasive marker of in vivo oxidative stress. As part of
research project No. HO-22/2024 (Medical University of Plo-
vdiv), this preliminary study quantified salivary 8-iso-PG-
F2a before fabrication of complete dentures (TO), immedi-
ately after delivery (T1) and seven days after delivery (T2),
to characterise the temporal pattern of the oral oxidative
response. In this interim analysis of an ongoing study, 14 of
the 46 edentulous patients enrolled to date had three valid
measurements and were included. Oral fluid was analysed by
liquid chromatography tandem mass spectrometry (LC-MS/
MS) on a TSQ Quantum Access Max system, using a validat-
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ed in-house method. Median concentrations were 3.33, 2.66
and 2.70 pg/mL at TO, T1 and T2 (interquartile ranges 2.06 to
5.49, 1.81 to 3.83 and 2.05 to 7.11 pg/mL). A downward shift
after delivery was observed in 10 of 14 patients, with a partial
rebound at day seven. Differences between timepoints were
not statistically significant on Wilcoxon signed-rank test-
ing (all p > 0.05), consistent with the small sample and the
high inter-individual variability inherent to oxidative stress
markers. These interim results characterise the early oxida-
tive-stress trajectory and will be re-evaluated as recruitment
continues toward the full project cohort.

Keywords: 8-iso-PGF2a, oxidative stress, saliva, complete den-
tures, LC-MS/MS
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Inferior alveolar nerve block (mandibular block) is an ev-
eryday procedure used in dentistry and oral surgery. Many
clinicians encounter insufficient or absent anaesthetic ef-
fect in their practice. The current survey aims to observe
the methods used by the respondents for mandibular nerve
block, causes for failure and the measures taken in its occur-
rence.

Keywords: Mandibular Block, Lower Inferior alveolar nerve
block
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Social media has become a widely used source of oral-
health information, including content related to oral-health-
care and preventive dentistry. This study aimed to investi-
gate the knowledge and perceptions of preventive dentistry
among individuals from dental and non-dental backgrounds,
with focus on social media as a source of oral-health informa-
tion. It also explored the levels of trust in oral health infor-
mation shared on social media and the extent to which such
information influences oral health behaviours. A cross-sec-
tional questionnaire-based study was conducted using Mi-
crosoft Forms and distributed to 185 participants: dental
(n=72) and non-healthcare (n=113) individuals, of whom 67
were from healthcare-related backgrounds. The question-
naire assessed social media usage, exposure to oral-health
content, knowledge of preventive dentistry, trust in online
information, and self-reported behavioural changes. Over
91% of participants used social media daily and frequently
encountered oral-health content. Dental background demon-
strated higher knowledge and caution towards online infor-
mation. Trust was generally low; only 17.9% considered so-
cial media information trustworthy, while 74.1% rated it less
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reliable than dental professional advice. Despite this, 35.7%
reported changing oral-health behaviours; healthcare indi-
viduals showed the highest rate (47.8%), followed by dental
(34.7%) and non-healthcare backgrounds (19.6%) (x* = 12.28, p
= 0.015). Overall social media was highly accessible but were
cautious of oral-health information, with moderate influence
on preventive dentistry behaviours. Concerns regarding mis-
information limited its impact. The findings highlight the
importance of the need for increased involvement of dental
professionals to provide accurate, evidence-based oral-health
content on social media platforms.

Keywords: social media, preventive dentistry, oral health edu-
cation, dental health literacy, cross-sectional study
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Inflammatory diseases of the maxillofacial region remain
a significant clinical challenge despite advances in antibiotic
therapy and treatment methods, mainly due to the risk of
complications. Effective diagnosis and monitoring require
not only clinical assessment but also evaluation of paraclin-
ical inflammatory markers. This literature review analyzes
the diagnostic and prognostic value of classical inflammatory
markers and their role in maxillofacial diseases. The reviewed
studies demonstrate that classical inflammatory markers are
valuable tools in the diagnosis and follow-up of inflammatory
conditions. CRP showed the highest sensitivity and clinical
applicability due to its rapid response to inflammation. ESR
and leukocyte count displayed lower specificity and are main-
ly used as complementary indicators. Classical inflammatory
markers play an important role in the diagnosis, monitoring,
and treatment of inflammatory diseases in the maxillofacial
region, especially when combined with clinical findings.

Keywords: Odontogenic, inflammation, CRP, ESR
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Lipomas are slow-growing benign tumors that most com-
monly develop subcutaneously. They can occur in all age
groups, but are most frequently found in patients between
40 and 60 years of age. Their location varies, as they may be
found in intermuscular septa, the oral cavity, abdominal or-
gans, and the internal auditory canal. Their occurrence in the
oral mucosa is rare, accounting for only 1 to 4% of all tumors
in the oral cavity. In most cases, lipomas develop asymptom-
atically; clinically, a painless, rounded, mobile mass with a
characteristic soft, doughy consistency is observed. This arti-
cle presents a clinical case of a 55-year-old patient admitted
to the Clinic of Maxillofacial Surgery due to a lipoma of the
lower lip. The treatment was surgical, with excision of the
lesion followed by wound suturing.

Keywords: Lipoma, Surgical excision, oral cavity, oral lipoma
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Introduction: The inclusion of children in clinical trials
requires specific ethical considerations and appropriate in-
volvement of minors in the decision-making process through
age-appropriate informed consent and assent procedures.
Although child assent is acknowledged in major regulatory
frameworks, differences remain in its practical application,
documentation standards, and the level of support provided
to children during the consent process. The aim of this study
is to evaluate regulatory requirements for child assent in pe-
diatric clinical trials and to identify challenges reported in
the literature regarding children’s ability to complete related
documentation.

Material and Methods: A comparative documentary
analysis was conducted using publicly available guidelines
issued by the European Medicines Agency (EMA), the Euro-
pean Network of Paediatric Research at EMA (Enpr-EMA),
the International Council for Harmonisation of Technical Re-
quirements for Pharmaceuticals for Human Use (ICH), and
the Bulgarian regulatory framework implemented by Bul-
garian Drug Agency (BDA). Additionally, a literature search
was performed across PubMed, Scopus, and Web of Science to
identify studies reporting challenges related to child assent
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and its documentation.

Results: The analysis demonstrated consensus on the
need to involve children according to age, maturity, and cog-
nitive capacity. European guidelines provide more detailed
age-specific consent and assent templates, whereas broader
international guidance focuses mainly on ethical principles.
Literature sources identified barriers including limited un-
derstanding of medical terminology, difficulty interpreting
risks and benefits, anxiety related to procedures, reduced at-
tention span, and parental influence during decision-making.

Conclusion: Further harmonization of consent and assent
standards, implementation of child-friendly materials, and
development of standardized national guidance may improve
participant protection, research quality, and ethical inclusion
of children in future clinical trials.

Keywords: child assent, pediatric clinical trials, informed con-
sent, ethics, regulatory framework
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Indomethacin is a poorly water-soluble nonsteroidal an-
ti-inflammatory drug characterized by limited local bioavail-
ability and therapeutic efficacy. To address these challenges,
pH-sensitive drug delivery systems based on Eudragit® L100
were developed to improve solubility, modulate drug release,
and enhance dermal penetration. Polymeric microparticles
containing indomethacin were prepared by spray drying us-
ing different drug-to-polymer ratios. The formulations were
evaluated for production yield, encapsulation efficiency, drug
loading, particle size, and particle size distribution. In vitro
dissolution studies were performed to evaluate the release
profiles, while FTIR spectroscopy and scanning electron mi-
croscopy were used to investigate drug-polymer interactions
and particle morphology, respectively.

The optimized microparticle system demonstrated high
encapsulation efficiency (79.41%), drug loading (96.84%), and
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pH-dependent controlled drug release, making it suitable for
further studies. This system was incorporated into an emul-
gel based on black cumin (Nigella sativa L.) oil and CBD (Can-
nabidiol) oil, designed for improved topical delivery. CBD oil
was selected for its anti-inflammatory and analgesic proper-
ties, as well as its potential synergistic effect with indometh-
acin. Three emulgel formulations were developed containing
black cumin oil and CBD oil as well as different concentra-
tions of Carbopol® 940 (0.5%, 1%, and 1.5%).

The resulting emulgel formulations containing 2% indo-
methacin-loaded microparticles were evaluated for pH, sta-
bility, rheological behavior, spreadability, thermal stability.
All formulations showed appropriate dermal pH (5.5-6.5),
good physical stability and pseudoplastic flow behavior. The
systems provided sustained drug release, indicating their po-
tential as effective topical delivery platforms with improved
therapeutic efficacy.

Keywords: emulgel, cannabidiol, indomethacin, microparticles,
dermal application
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Introduction: In recent years, there has been a significant
change in therapeutic approaches for treatment of type 2 di-
abetes mellitus and an increased use of GLP-1 receptor ago-
nists (RAs) and SGLT2 inhibitors.

Aim: To analyse the authorised for use GLP-1 RAs and
SGLT2 inhibitors in the period 2005-2025 and to assess their
availability and affordability in Bulgaria.

Materials and methods: We conducted documentary and
content analysis of the marketing authorisations (MAs) of
GLP-1 RAs, SGLT2 inhibitors, as well as combined medicinal
products, containing fixed dose combinations (FDCs). The pe-
riods of inclusion in the Positive Drug List (PDL) and the level
of reimbursement of these two therapeutic classes were also
analysed.

Results and discussion: For the analysed period, the
EMA issued MAs for 10 GLP-1 RAs and 1 GLP-1/GIP RA, all
of which are available in Bulgaria and included in the PDL.
Between 2012-2025, 6 SGLT2 inhibitors were authorised, of
which 3 are available in Bulgaria and included in the PDL. All
monoproducts from both therapeutic classes are reimbursed
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at 100%. The authorised for use combined medicinal prod-
ucts (MPs), containing FDC GLP-1 RA/Insulin are 3, of which
2 are included in the PDL with 100% reimbursement rate.
The authorised combined MPs, containing FDC SGLT2 inhib-
itor/Metformin and SGLT2 inhibitor/DPP-4 inhibitor are 7,
of which 5 are included in the PDL with 50% reimbursement
rate.

Conclusion: Most of the authorised GLP-1 RAs and SGLT2
inhibitors are available in Bulgaria, included in the PDL and
the reimbursement system, ensuring patient access to these
therapies.

Keywords: diabetes mellitus type 2, marketing authorisation,
GLP-1 receptor agonists, SGLT2 inhibitors, availability
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Background: Rapid antigen in vitro diagnostic medical
devices (IVDs) provide timely results and are increasingly
used outside traditional laboratory settings, including com-
munity pharmacies [1]. Their accessibility supports early di-
agnosis and public health control. The Bulgarian Drug Agen-
cy maintains a national registry of medical devices, including
IVDs [2].

Objective: To analyze the number and distribution of
rapid antigen IVDs for acute respiratory infectious diseases
registered in the Bulgarian medical device registry according
to disease indication and combined diagnostic applications,
with a focus on their potential use in community pharmacy
practice.

Material and Methods: A descriptive analysis of the Bul-
garian medical device registry was conducted. Registered
rapid antigen tests intended for acute respiratory infectious
diseases were identified and categorized according to target
disease groups. Devices were additionally classified as sin-
gle-disease or multi-disease diagnostic systems.

Results: A total of n=64 rapid antigen IVDs for acute re-
spiratory infectious diseases were identified. The largest pro-
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portion was associated with COVID-19, followed by influenza.
Several devices were designed for the combined detection of
more than one disease. Multi-disease rapid antigen tests rep-
resented 25% of all identified devices, reflecting increasing
integration of diagnostic technologies.

Conclusions: The Bulgarian medical device registry
demonstrates a substantial availability of rapid antigen
IVDs for acute respiratory infectious diseases, predominant-
ly targeting COVID-19 and influenza. The notable share of
multi-disease tests indicates a shift toward integrated diag-
nostic approaches capable of detecting multiple pathogens
simultaneously.

Keywords: rapid antigen tests, in vitro diagnostic medical de-
vices, acute respiratory infections, community pharmacy, med-
ical device registry
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Introduction: Nutrivigilance systems are essential to the
post-marketing surveillance of food supplements (FSs), fa-
cilitating the identification of emergent safety concerns in
real-world populations. This is particularly critical for red
yeast rice (RYR) supplements, which contain monacolin K - a
compound chemically identical to the pharmaceutical statin
lovastatin. Continuous monitoring is required to evaluate the
incidence and clinical significance of adverse events (AEs) as-
sociated with its consumption.

Materials and Methods: Data from nutrivigilance sys-
tems across European Union countries were reviewed, and
information on suspected adverse reactions (ARs) associated
with the use of RYR - containing FSs were summarized.

Results: The Italian Surveillance System recorded 52 cases
comprising 55 ARs, with 27% classified as serious and 25% re-
quiring hospitalization. Conversely, manufacturer-based re-
porting documented 1,186 reports involving 1,904 AEs, though
98% were non-serious and only nine cases met the criteria for
seriousness. The Dutch system identified 94 reports totaling
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187 ARs, including six serious cases, while a broader review
by the European Food Safety Authority aggregated 328 cases
across multiple databases. Across all platforms, the primary
organ systems affected included the musculoskeletal, gastro-
intestinal, hepatobiliary, and dermatological systems, with
rare but clinically significant instances of rhabdomyolysis
also documented.

Conclusion: The consistency of findings across indepen-
dent surveillance systems highlights their essential role in
early signal detection, risk characterization, and validation
of safety profiles. These systems enable the identification of
rare but serious AEs and support comparisons with known
drug-related risks, such as those associated with statins. Nu-
trivigilance systems are indispensable tools for ensuring the
safety of RYR-containing supplements. They provide robust
real-world evidence, support regulatory decision-making,
and enhance consumer protection through continuous moni-
toring and risk assessment.

Keywords: red yeast rice, food supplements, nutrivigilance, ad-
verse events

Acknowledgements: This research is supported by Medical
University of Plovdiv under the Project “DPDP-04/2025".

214



PHARMACIST-LED INTERVENTIONS FOR
PEDIATRIC PATIENTS WITH ONCOLOGICAL
DISEASES

Zeynep Tiirel”, Radiana Staynova?

Faculty of Pharmacy, Istanbul University, Istanbul, Turkey
2Department of Organisation and Economics of Pharmacy, Faculty
of Pharmacy, Medical University of Plovdiv, Plovdiv, Bulgaria

eczzeynepturel@gmail.com

Introduction: Neoplastic diseases, including leukemia,
lymphoma, neuroblastoma, nephroblastoma, and osteosarco-
ma, represent a significant burden among pediatric popula-
tions. Clinical pharmacists play a critical role in the review
of anticancer regimens, dose calculation, identification and
resolution of drug-related problems, and monitoring of ad-
verse drug reactions.

Aim: This study aimed to evaluate the impact of pharma-
cist-led interventions on pediatric cancer management and
associated health outcomes.

Material and methods: A literature review was conducted
using the scientific databases PubMed and Scopus with pre-
defined keywords. Inclusion criteria comprised full-text orig-
inal research articles published in English that examined the
role of pharmacists in the management of pediatric oncologi-
cal diseases; no restrictions on publication date were applied.

Results: A total of seven articles met the inclusion criteria
and were included in the final analysis. The selected stud-
ies encompassed a range of methodologies, including ran-
domized controlled trials, cross-sectional studies, pre-post
studies, retrospective cohort studies, quality improvement
projects, case-control studies, and one systematic review,
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conducted across home-based, inpatient, and outpatient set-
tings. The findings indicate that pharmacists contribute to
multiple aspects of pediatric oncology care, including the safe
compounding and dispensing of chemotherapeutic agents,
reduction of drug waste, minimization of hazardous drug
exposure, provision of treatment consultations, risk assess-
ment, patient and caregiver education, detection of adverse
drug reactions and drug-drug interactions, delivery of phar-
maceutical care, and assessment of treatment adherence.
Conclusion: This review demonstrates that pharma-
cist involvement is associated with improved clinical and
patient-centered outcomes, including enhanced quality of
life, reduced risk of drug interactions, increased adherence
to therapy, and improved patient knowledge. These findings
underscore the importance of integrating pharmacists into
multidisciplinary pediatric oncology teams.

Keywords: pharmacist, pharmaceutical care, oncology, pediat-
rics, interventions
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Introduction: Compassionate use (expanded access) is a
regulatory mechanism that enables patients with serious or
life-threatening diseases to access unauthorized medicinal
products when no effective alternatives are available. Its im-
portance has increased in the context of antimicrobial resis-
tance (AMR), where infections caused by multidrug-resistant
pathogens significantly limit therapeutic options.

Methods: A comparative qualitative analysis of regulato-
ry frameworks in the United States, the European Union, and
Japan was conducted, based on scientific literature and reg-
ulatory documents. Additionally, published clinical evidence
on compassionate use in the treatment of resistant infections,
including novel antimicrobials and bacteriophage therapy,
was reviewed.

Results: The United States and the European Union have
well-defined expanded access systems, while Japan lacks a
fully formalized framework. In the EU, compassionate use is
governed by Directive 2001/83/EC and Regulation (EC) No
726/2004, with national-level implementation leading to
heterogeneous practices. Evidence shows that compassionate
use provides access to innovative therapies such as cefiderocol
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and phage therapy in cases of MDR and XDR infections, par-
ticularly in critically ill and immunocompromised patients.
Furthermore, it contributes to the generation of real-world
data on safety and effectiveness. Key challenges include lim-
ited pharmacovigilance, inconsistent data collection, regula-
tory variability, and unclear funding mechanisms.

Conclusion: Compassionate use plays a dual role as both
a humanitarian and a data-generating mechanism within
modern healthcare systems. Its relevance is particularly pro-
nounced in the management of resistant infections. Strength-
ening regulatory harmonization, improving data collection,
and enhancing multidisciplinary collaboration are essential
to optimize its implementation and impact.

Keywords: compassionate use, antimicrobial resistance, ex-
panded access, regulatory framework, innovative therapies
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Introduction: Duchenne muscular dystrophy (DMD) is
a severe, progressive genetic disorder characterized by the
gradual loss of muscle strength and function, primarily af-
fecting young boys. Therapeutic options in Europe remain
limited, with only a few approved treatments by the Europe-
an Medicines Agency (EMA). Consequently, participation in
clinical trials represents a critical alternative pathway for ac-
cessing innovative therapies. The design and conduct of clin-
ical trials in DMD are influenced by the rarity of the disease,
its progressive nature, and the limited patient population.

Materials and Methods: A retrospective analysis of the
Clinical Trials Information System (CTIS) and EudraCT da-
tabases was conducted. All interventional clinical trials of
medicinal products for DMD conducted in Europe between
2016 and 2026 were included. Extracted variables consisted
of global initiation date, geographic distribution within the
European Union, study phase and current trial status.

Results: A total of 57 clinical trials were included in the
analysis. Out of these, 37% were completed, 28% were ongo-
ing, 30% were prematurely terminated, and 4% were tempo-
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rarily halted due to safety concerns. The highest levels of pa-
tient access to investigational therapies through clinical trials
was observed in Western Europe, particularly in Italy, Spain,
Belgium, France, and Germany. The annual number of clin-
ical trials remained relatively stable over the study period,
with 55% initiated between 2016 and 2020 and 45% between
2021 and early 2026.

Conclusion: Although overall clinical trial activity in
DMD has remained stable, the substantial rate of trial discon-
tinuation underscores the persistent challenges associated
with drug development for rare genetic disorders. Further-
more, the observed geographic disparities in trial distribu-
tion highlight inequalities in access to clinical research op-
portunities across European countries.

Keywords: Duchenne muscular dystrophy, clinical trials, Eu-
rope, access, retrospective analysis
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Introduction: Complementary and alternative medicine
(CAM) is widely used among pediatric populations, despite
the limited evidence regarding its safety and efficacy. In the
European Union (EU), the regulatory framework is only par-
tially harmonized, focusing mainly on medicinal products,
while the regulation of practices remains within the com-
petence of Member States. By contrast, the United King-
dom (UK), particularly following Brexit, has implemented
an autonomous and more centralized regulatory framework.
This study aims to compare and analyze these regulatory ap-
proaches with a focus on pediatric populations.

Material and methods: A comparative analysis of legis-
lative acts and regulatory mechanisms in the EU and the UK
has been conducted. At the EU level, Directive 2001/83/EC,
Directive 2004/24/EC [1], Regulation (EC) No.1901/2006, and
the guidelines of the European Medicines Agency [2] were
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examined. The following regulatory frameworks of member
states were analyzed: Portugal (Law No. 71/2013; Law No.
45/2003), Germany (Heilpraktikergesetz), France (Code de la
santé publique), Italy (FNOMCeO regulations), Romania (Law
No. 118/2007), Sweden (Patient Safety Act SFS 2010:659), and
Bulgaria (Health Act and Ordinance No. 7/2005), compared to
the UK (Human Medicines Regulations 2012, Osteopaths Act
1993, and Chiropractors Act 1994), and the role of the Med-
icines and Healthcare products Regulatory Agency (MHRA)
[3].

Results: The EU primarily ensures harmonization for
CAM products through pharmaceutical legislation, while the
regulation of CAM practices remains fragmented and gov-
erned at the national level. Portugal and Romania present
clearly structured legislative models, while Germany and Ita-
ly apply profession-oriented systems. France follows a restric-
tive regime, and Sweden a more liberal one, but with restric-
tions for vulnerable groups. Bulgaria regulates CAM through
the Health Act and subordinate legislation. The UK employs
a more centralized model in combination with statutory and
self-regulatory mechanisms.

Conclusions: CAM regulation in the EU and UK remains
fragmented and insufficiently tailored to pediatric needs. De-
spite the existence of foundational regulatory acts, there is
a need to develop coordinated, specialized, evidence-based
regulations focused on protecting children’s health to ensure
the safety and efficacy of CAM

Keywords: complementary and alternative medicine, regulato-
ry framework, cam regulation, pediatric patients, harmoniza-
tion
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Otitis refers to a group of common ear disorders, includ-
ing otitis media and otitis externa, that are associated with
significant morbidity and healthcare utilization. Pharmacists
are increasingly recognized as accessible healthcare profes-
sionals who can contribute to the early detection, manage-
ment, and prevention of these conditions. This systematic
review aims to evaluate the role of pharmacists in the man-
agement of otitis and their impact on patient outcomes. A
comprehensive literature search was conducted across major
databases (PubMed, Scopus, and Web of Science) for studies
published in English over the past 15 years. Inclusion crite-
ria comprised studies that assessed pharmacist-led interven-
tions, counselling, medication management, and collabora-
tive care in the treatment of otitis. The findings indicate that
pharmacists play a key role in optimizing antimicrobial use,
improving adherence to therapy, providing patient education
on the proper administration of ear medications, and iden-
tifying cases that require referral to physicians. Pharmacist
interventions were associated with reduced inappropriate
antibiotic use and improved symptom control. Furthermore,
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community pharmacists contribute to public health by pro-
moting preventive measures and raising awareness about ear
hygiene and risk factors. Despite these benefits, variability in
practice scope and limited integration into multidisciplinary
teams remain challenges. Strengthening pharmacist involve-
ment in otitis management may enhance healthcare efficien-
cy and patient outcomes.

Keywords: otitis, pharmacist role, antimicrobial stewardship,
patient counseling, ear diseases
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Essential oils (EOs) from species of the genus Thymus (La-
miaceae) are widely recognized for their rich composition of
bioactive compounds and their significant pharmaceutical,
food, and cosmetic applications. These oils are mainly char-
acterized by monoterpenes and phenolic compounds that
contribute to a wide range of biological activities, including
antimicrobial, antioxidant, and anti-inflammatory.

The aim of current review is to compare the chemical com-
position and biological activities of EOs derived from Thymus
vulgaris L., Thymus zygis Loefl. ex L., Thymus serpyllum L., and
Thymus pulegioides L. with emphasis on their main bioactive
constituents.

Relevant studies were retrieved from selected scientific
databases using keywords related to Thymus EOs, chemical
composition, and biological activity. Selected articles were
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analyzed and compared based on reported chemical profiles
and biological activity data.

The EOs of the studied species commonly contain thy-
mol, carvacrol, p-cymene, and y-terpinene, although their
concentrations vary significantly among species. T. vulgaris,
T. zygis and T. pulegioides are generally rich in thymol and
carvacrol, which are strongly associated with pronounced
antibacterial and antifungal activities. In contrast, T. serpyl-
lum shows higher chemical variability and is often associated
with stronger antioxidant activity due to its diverse phenolic
composition. Overall, a strong correlation was observed be-
tween chemical composition and biological activity.

EOs from these selected Thymus species represent valu-
able natural sources of bioactive compounds. Their chemical
variability significantly influences biological efficacy, high-
lighting the importance of chemotype and species selection
for food, pharmaceutical and industrial applications.

Keywords: biological activity, chemical composition, essential
oil, thymol, thymus
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Introduction: Numerous plant species containing diverse

phytochemicals, including flavonoids, terpenes, and alka-
loids, have been investigated for their analgesic and anti-in-
flammatory potential in response to the high prevalence of
these conditions and the limitations of current treatments.

Aim: The present study aimed to evaluate the analgesic

and anti-inflammatory effects of an ethanolic Tanacetum
vulgare extract in a scopolamine-induced amnesia model in
rats.

Materials and Methods: Male Wistar rats were ran-

domly divided into control; scopolamine-treated; glycerin
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+ scopolamine (Gly-Scop); T. vulgare extract (200 mg/kg) +
scopolamine, and T. vulgare extract (1000 mg/kg) + scopol-
amine groups. Analgesic activity was assessed using the An-
algesy-meter paw pressure test, while anti-inflammatory ac-
tivity was evaluated in a carrageenan-induced paw edema
model using the Plethysmo-meter test. Statistical analysis
was performed using one-way ANOVA and Tukey post hoc
test.

Results: The paw pressure test did not demonstrate statis-
tically significant differences between experimental groups
during any of the testing sessions (p>0.05), indicating that
the extract did not significantly influence mechanical noci-
ception. In contrast, significant treatment-related differenc-
es were observed in the carrageenan-induced inflammation
model during the 2nd, 3rd, and 4th hours after inflammation
induction (p<0.001). The higher dose of the extract (1000 mg/
kg) significantly attenuated paw edema at the 2nd and 3rd
hour compared to scopolamine-treated groups. At the 4th
hour, both extract doses produced a significant reduction in
inflammatory edema.

Conclusion: The ethanolic extract of T. vulgare demon-
strated pronounced anti-inflammatory activity, particularly
at higher doses, while no significant analgesic effects were
observed in the scopolamine-induced amnesia model.

Keywords: tanacetum vulgare, anti-inflammatory activity, an-
algesic activity, scopolamine-induced amnesia, carrageenan-in-
duced paw edema
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Nanomedicine is a new field of diagnosis and treat-
ment that has been developing rapidly over the past two
decades. Nanocarriers ranging in size from 1 to 1000 nm.
Smaller nanoparticles (less than 100 nm in size) easily pass
through the capillary endothelium. The larger ones provide
a longer-lasting effect. Commonly used in medical practice
are liposomes, polymers and metal nanoparticles [1]. Mod-
ern diagnostic imaging uses quantum dots, iron oxide, gold
nanoparticles, gadolinium-based contrast agents and fluores-
cent probes. Nanosystems deliver chemotherapeutic agents,
nucleic acids, peptides, and stimuli-responsive molecules [2].
Liposomes enter cells most often through receptor-mediated
endocytosis. Tumor cells overexpress certain receptors. Their
natural phospholipid composition make them biocompatble
and biodegradable [3]. The small size and the specific struc-
ture of polymeric nanocarriers cause them to accumulate in
tumor tissue and slow their elimination by the kidneys. Poly-
mer-based nanocarriers easily cross the blood-brain barrier
and can deliver drugs to specific brain structures [4]. Met-
al-based nanoparticles (silver, gold, titanium dioxide, and
zinc oxide) possess antibacterial, magnetic, and optical prop-
erties. Noble metals such as gold in nano size also have a role
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in diagnostics by promoting the scattering and absorption of
light at resonant wavelengths. Patients with carcinomas have
an impaired immune response. Antitumor vaccines with gold
nanoparticles are being developed [5]. In conclusion nano-
technology expands and enhances the therapeutic potential
of drugs, targeting specific tissues, cells, and cellular struc-
tures, as well as cell membrane proteins and genes.

Keywords: nanomedicine, nanoparticles, nanocarriers, diag-
nostics, therapy
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The improving of working technical environment of re-
chargeable battery is very important for maintaining the
electrochemical potential within a useful range. It is a key
goal of system-level design engineering. However, optimizing
battery environment under real-world conditions requires a
practical and flexible alternative of real battery. It is the use
of a programmable battery emulator. A special interest is dis-
charge process. Exactly it is responsible for battery behavior
as energy source. Moreover it is very important to emulate
functional parameters such as state of charge (SOC), state of
health (SOH), and current temperature during experiments.

It had been developed an approach for emulating dis-
charge process, using lookup table and PID regulator for
management of output voltage as function of load current in
previous work.

This work introduces a novel approach for realizing a PID
regulator by digital signal processing for battery emulator
using RISC microcontroller. The main problem is making nu-
merical integration and differentiation, because there is not
multiplication register in RISC controller architecture. It is
developed an algorithm for realizing PID law regulator for
battery emulator, using PIC microcontroller. Another import-
ant point of view is emulation the dynamic characteristics
of electrochemical power sources. The algorithm allows to be
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emulated dynamic behavior of the battery as power sours by
previously included adapted mathematical model.

Keywords: battery emulator, signal processing, risc controller,
discharge process, functional parameter

Acknowledgements: This project is supported by:

2020-2027 “Energy storage and hydrogen energetics (ESHER)”
under grant agreement No. DO1-349/13.12.2023.

234



MECHANISMS OF HALOTOLERANCE
OF SALT-ADAPTED FUNGI FROM THE
BULGARIAN BLACK SEA REGION

Lyudmila Yovchevskal, Jeny Miteva-Staleval, Vladislava
Dishliyska’, Galina Stoyancheva? Yana Gocheva?,
Radoslav Abrashev’, Boryana Spasoval, Maria Angeloval,
Ekaterina Krumova!

! Department of Mycology, Institute of Microbiology “Stephan An-
geloff of Sciences, Sofia, Bulgaria

2Department of General Microbiology, Institute of Microbiology
“Stephan Angeloff of Sciences, Sofia, Bulgaria

lyovchevska@microbio.bas.bg, e_krumova@microbio.bas.bg

Salt-adapted fungi are extremophiles capable of surviving
and growing under high salinity conditions. The main charac-
teristics of hypersaline environments are low water activity,
frequently alkaline conditions, and restricted nutrient avail-
ability. Their inhabitants have to poses specific mechanisms
to survive and thrive in such harshest conditions. The pres-
ent study focuses on fungal isolate obtained from hypersaline
environments along the Bulgarian Black Sea coast, particu-
larly from Pomorie Salt Lake. The isolate was identified based
on classical morphological and microscopic characteristics as
Penicillium chrysogenum P13. The cell response of the model
strain against different salt concentration was investigated.
The stress biomarkers and main antioxidant enzymes were
assayed. The relation between salt and oxidative stress was
discussed.

The study of fungal respond to salt and oxidative stress is
key to understanding the ways in which eukaryotic microor-
ganisms adapt to extreme environments. High salinity leads
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to increased generation of reactive oxygen species, which re-
quires well-coordinated cellular responses. Gaining insight
into these adaptive mechanisms not only deepens our knowl-
edge of stress biology but also enhances our overall under-
standing of how microorganisms survive under challenging
environmental conditions.

Keywords: filamentous fungi, salt stress, biomarkers, antioxi-
dant enzyme defence, halotolerance
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River ecosystems are among the most intensively modi-
fied natural systems in Europe, with water abstraction and
hydrotechnical infrastructure representing key pressures. In-
creasing attention has been given to the cumulative impacts
of such activities, particularly in the context of the Water
Framework Directive and European nature conservation leg-
islation. This article demonstrates practical approach in the
assessment of cumulative impacts of hydropower develop-
ment in Bulgaria, with a particular focus on the spatial repre-
sentation of pressures on river systems. It argues that current
assessment practices, which typically represent hydropower
installations as point locations, systematically underestimate
their actual spatial extent and cumulative effects. Based on
analysis of available spatial data and case-based evidence, the
study argues for an alternative approach in which impacts
are expressed as affected river sections (length-based repre-
sentation). This allows cumulative pressures to be assessed
in terms of the proportion of river length affected, provid-
ing a more transparent and ecologically meaningful basis for
evaluation. The results indicate that such an approach can
significantly improve the identification of cumulative im-
pacts, particularly in ecologically sensitive areas such as Na-
tura 2000 sites. The paper concludes that relatively simple
methodological adjustments in spatial representation can
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strengthen cumulative impact assessment and support the
more effective implementation of existing European environ-
mental requirements.

Keywords: water management, water abstraction, cumulative
impacts, river ecosystems
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In recent years, the fields of user experience (UX) and user
interface (UI) design have been developing at an extremely
rapid pace. The availability of modern tools and educational
resources allows an increasing number of young specialists
to enter the field, but it often leads to skipping key stages of
the design process. In many cases, beginner designers start
directly with the creation of a visual interface without prior
research, information structuring, and clear identification of
user needs. This report examines some of the most common
mistakes made by young designers in the process of creating
user experience and interface design. The analysis focuses
on the lack of systematic thinking, insufficient application of
critical thinking and design thinking, as well as the strong
emphasis on visual aesthetics at the expense of usability. At-
tention is also given to the lack of a mentoring environment
that could provide timely and neutral feedback in the ear-
ly stages of professional development. The aim is to outline
the main problem areas and to highlight the need for a more
structured and strategic approach in UX/UI design processes.

Keywords: UX/UI design, user experience, design thinking,
critical thinking, young designers
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Arnica montana L. (Asteraceae) is a species renowned for
its anti-inflammatory properties with various medicinal ap-
plications. Due to the considerable reduction of wild popula-
tions, this species has been placed under strict protection and
collection has been banned. The cultivation of Arnica is not
easy and rather costly. Genuine plant material is often adul-
terated or substituted with cheaper or more widely available
plants like Heterotheca inuloides Cass. (Mexican arnica), Inula
britannica L., etc.

In the present study, we analyzed the acetylcholinester-
ase (AChE) inhibitory activity of methanolic extracts and
acetone exudates prepared from in vitro cultivated A. mon-
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tana plants, flowers of Polish and Serbian field cultivated A.
montana, as well as 4 commercial samples labeled ‘arnica’. In
vitro variants included plants treated with different concen-
trations of yeast extract, salicylic acid and methyl jasmonate,
and three control groups.

AChE inhibition was determined using a microplate col-
orimetric assay. Acetone exudates from A. montana flowers
and commercial samples demonstrated moderate inhibitory
activity, with IC_ values of 1.21-2.86 mg/mL. Methanolic ex-
tracts from A. montana cultivated in Serbia and commercial
samples showed weak AChE inhibition at higher tested con-
centrations (5 mg/mL), while those from in vitro cultivated
and Polish A. montana did not inhibit AChE at 1 mg/mL.

Our screening studies determined that neither A. mon-
tana nor commercial ‘arnica’ samples are potent AChE inhib-
itors. The addition of elicitors did not influence the plausible
production of bioactive secondary metabolites. However, the
extraction procedure may influence the final sample compo-
sition and, thus, bioactivity which should be further looked
into to reveal more significant insights.

Keywords: arnica, in vitro micropropagation, acetylcholines-
terase, acetone exudate, methanolic extract
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Diabetic neuropathy (DN) involves nerve damage causing
significant disability. Glutamatergic system plays a role in the
development of diabetic neuropathy [1]. More than 25% of
individuals with DN experience neuropathic pain, often as-
sociated with depression. In our previous study, we demon-
strated that KB-R7943, a Na*/Ca?* exchanger (NCX) inhibitor,
alleviated depressive behavior in male rats [1,2]. Considering
the well-established sex-related differences in neurobiologi-
cal and behavioral responses, evaluation of the drug’s effects
on depression-like symptoms in female rats represents an
important step toward understanding its broader therapeu-
tic potential.

Diabetes was induced in female adult Wistar rats by a
streptozotocin intraperitoneal injection (55 mg/kg). Follow-
ing the development of neuropathic pain, KB-R7943 was ad-
ministered orally by gavage (5 mg/kg and 10 mg/kg) for 10
consecutive days. Via the same route was administered am-
itriptyline (10 mg/kg), used as a positive control and known
NCX inhibitor. Depressive-like behavior was assessed using

242



the forced swimming test (FST) and the sucrose splash test
(SSPL).

Rats with neuropathic pain exhibited depressive-like be-
havior, characterized by reduced grooming time in the SSPL
and increased immobility time in the FST. These behavior-
al alterations were reversed by amitriptyline treatment. Al-
though not statistically significant KB-R7943 at a dose of 5
mg/kg demonstrated a tendency toward alleviating depres-
sion in either behavioral test. In contrast, treatment with
KB-R7943 at 10 mg/kg significantly reduced immobility time
in the FST and increased grooming behavior in the SSPL to
control levels.

The present findings suggest that chronic treatment with
KB-R7943 can markedly reduce depression-like symptoms in
female rats with diabetic neuralgia.

Keywords: female rats, diabetic neuropathic pain, kb-r7943,
depression
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Glutamatergic system and calcium dyshomeostasis par-
ticipate in the development of diabetic neuropathy [1]. In a
previous study, we showed that the Na*/Ca?* exchanger (NCX)
inhibitor KB-R7943 can reduce pain perception in male rats
with neuropathic pain [1,2]. Given the known sex-dependent
differences in neurobiological and behavioral responses, we
aimed to investigate the antinociceptive effects of the drug in
female rats that suffer from neuropathic pain.

Experimental diabetes was induced in adult female Wis-
tar rats through intraperitoneal administration of Strepto-
zotocin at a dose of 55 mg/kg. After neuropathic pain had
developed, KB-R7943 was given orally by gavage at doses of
5 mg/kg and 10 mg/kg for 10 days. Amitriptyline (10 mg/kg),
a known inhibitor of the Na*/Ca%* Exchanger, was adminis-
tered through the same route as a positive control. Nocicep-
tion was assessed in the Randall-Stiletto, the cold plate and
the formalin tests.

Rats with neuralgia showed mechanical, thermal and
chemically-induced allodynia in the respective test. Chron-
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ic administration of KB-R7943 attenuated allodynia in either
test, demonstrated by an increased threshold to mechanical
pressure in the Randall-Stiletto test, extended paw-with-
drawal latency in the cold plate test, and a reduction in noci-
ceptive behaviors such as licking and biting in the formalin
test.

The current results indicate that prolonged administra-
tion of KB-R7943 exerts antinociceptive effects in female rats
with diabetic neuropathic pain.

Keywords: female rats, diabetic neuralgia, KB-R7943, nocicep-
tion
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This study presents a comprehensive geochemical charac-
terization of medieval glass fragments from bracelets and oil
lamps excavated at the “Gradishteto” fortress near the village
of Melnitsa. Inductively Coupled Plasma Mass Spectrometry
(ICP-MS) and portable X-ray Fluorescence (p-XRF) were used
to determine the concentrations of major oxides (Na,0, MgO,
AlLO,, P.O,, K,O, Ca0, TiO,, MnO, Fe,O,) and a wide range of
trace elements. Based on the analytical data, detailed insights
were drawn regarding the manufacturing technologies of the
two sample groups. The bracelets exhibit a diverse compo-
sitional distribution, with samples ranging from the natron
glass category to mixed-flux signatures, consistent with the
centralized primary production traditions of the Roman and
Byzantine Mediterranean. Conversely, only a minor fraction
of the lamp fragments corresponds to the mineral natron tra-
dition. The vast majority exhibits mixed-flux signatures and
a clear technological shift towards the soda-rich plant ash
flux tradition typical of the Islamic era and later medieval
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glassmaking circles. The results also indicate distinct origins
for the plant ash fluxes used in the bracelets and lamps. Ad-
ditionally, significant variations in MnO and Fe,O, contents,
alongside the presence of low- and high-lead (PbO) subgroups,
point to distinct decolorizing and coloring practices managed
by secondary artisanal workshops. Ultimately, these results
provide crucial chronological markers for the site, reflecting
the shifting trade dynamics and economic networks of the
fortress during its transition from Late Antiquity to the Mid-
dle Ages.

Keywords: medieval glass, bracelets and oil lamps, “Gradishte-
to” fortress, glass technology
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The electrocatalytic activity of NiFeCu and NiFeMoCu of
HER in 6M KOH was compared. The results showed that the
addicting of Mo to the trimetal alloy NiFeCu significantly de-
crease the hydrogen overpotential (0100) and resentence of
charge transfer (Rct), as at the same time increasing the ca-
pacitive properties of the electric double layer (Cdl). It is im-
portant to note, that the elemental ratio of metals in the al-
loy hat determining role in internal synergism, and hence on
the electrocatalytic activity of the coatings. From the studied
compositions so far, it can be summarized, that the coating
with composition Nil5Fel9Mo36Cu30 is characterized by the
lowest value of the hydrogen overpotential 0100= -272 mV
and with the best catalytic activity, accordingly. The physical
chemistry characterization of the studied catalysts showed,
that unlike of NiFeCu system, where with increasing of the Fe
content the size of the crystallites is increasing from 8 to 26
nm (at Fe > 50 wt.%), at NiFeMoCu system whit increasing of
Mo content the amorphousness of the coatings increases and
at Nil5Fel9Mo36Cu30 the size of the crystallites is below 1
nm. Depending on the current density and temperature, the
surface morphology of the investigated NiFeCu coatings is
cluster- and needle - like, unstable. At NiFeMoCu system the
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observed morphology is uninform, cauliflower-like, that re-
mains stable in shape and composition before and after HER
tests in 6M KOH.

Keywords: HER, catalysts, clean energy, hydrogen, green energy
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In recent years, oral products known as nicotine pouch-
es have appeared on the market. These products do not con-
tain tobacco, but are composed only of nicotine (synthetic
or derived from tobacco), filler and various flavors. The nic-
otine pouches are consumed by placing the nicotine packet
in the mouth between the gum and the upper or lower lip.
This releases nicotine, which is absorbed by the human body.
Nicotine exists in a balance between two forms: protonated
(charged/acidic) and unprotonated (free/alkaline). As the al-
kalinity of nicotine pouches increases, the proportion of nic-
otine that is in a “free” (unprotonated) form increases. This
type of nicotine is absorbed more quickly through the oral
mucosa, resulting in a faster and more significant increase
in nicotine levels in the blood. The aim of this study is to de-
termine the pH of nicotine pouches in different media (dis-
tilled water and artificial saliva) and to assess the influence
of the environment on the alkalinity of the product and the
potential availability of free nicotine. Seven nicotine pouches
were examined, which are from four brands. The results ob-
tained show that the pH of nicotine pouches in distilled water
is slightly alkaline, while lower values are obtaned in artificial
saliva. The difference in these values can be explaned by the
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buffering capacity of saliva, which acts to partially neutralize
the alkanity of the pouch. This shift toward a more netural pH
is significant for bioavailability, as it increases the proportion
of protonated nicotine; since only unprotonated (free) form
easily permeates biological membranes, the saliva’s buffering
effect may modulate the total rate of nicotine absorption into
the bloodstream.

Keywords: oral products, nicotine pouches, total nicotine, un-
protonated nicotine, artificial saliva
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3-formylindoles are biologically active compounds and
important intermediates in the synthesis of a wide range of
bioactive molecules. In the present study, a novel and efficient
synthetic approach to various examples is described. The de-
veloped methodology is based on the preparation of N-troc-
2-(3-indolyl)thiazolines via a-amidoalkylation reactions
employing in situ generated N-acyliminium ions as electro-
philic reagents. The resulting thiazoline derivatives serve as
masked aldehyde equivalents and are converted into the cor-
responding indole-3-carbaldehydes upon reduction reaction
conditions. This protocol provides a practical and convenient
route toward biologically relevant indole-3-carbaldehydes.
The structures of all synthesized compounds were confirmed
by 'H- and BC-, HSQC-NMR, FTIR spectroscopy, and HRMS
spectrometry (HRMS).

Keywords: one-pot a-amidoalkylation, n-acyliminium ions,
formyl equivalents, reduction, indole-3-carbaldehydes
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The xCELLigence RTCA system is a label-free, real-time
platform for monitoring cellular behavior through imped-
ance analysis. This study aimed to evaluate the applicability
of xCELLigence RTCA for determining the profile and tempo-
ral window of drug responsiveness in primary smooth mus-
cle cell cultures isolated from rat stomach. Primary gastric
smooth muscle cells were obtained from Wistar rat stomach
tissue using enzymatic dissociation and cultured under stan-
dard in vitro conditions. Cellular adhesion, proliferation, vi-
ability, and dynamic responses to drug agents were continu-
ously monitored using the RTCA-DP platform equipped with
microelectronic biosensor E-plates. Bioactive compounds
induced characteristic time- and dose-dependent imped-
ance profiles, enabling precise evaluation of prolonged cellu-
lar responses to drug treatment. However, interpretation of
acute cellular responses remains challenging, as impedance
changes may reflect multiple overlapping processes, includ-
ing alterations in cell morphology, cell-substrate adhesion,
cell death, and changes in the ionic strength of the culture
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medium. Consequently, attributing the observed impedance
signal to a single specific cellular mechanism may be difficult.

Keywords: xcelligence rtca, gastric smooth muscle cells, imped-
ance analysis, real-time cell monitoring, Drug responsiveness
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Cell lines are extensively used as models for studying the
molecular mechanisms of inherited diseases like retinitis pig-
mentosa and macular dystrophy. One of the genes associated
with these pathologies encodes the collagen type IV protein.
Collagen type IV is a major constituent of all human base-
ment membrane including eye basement membranes. This
protein is involved in establishing and maintaining tissue
structure, as well as in the growth and differentiation of the
cells. Its protomers are made up of three a-chains, with the
most common heterotrimer being alala2.

The aim of the present study was to determine the lo-
calization of human collagen type IV al-chain in the retinal
pigment epithelium. The introduction of exogenous protein
into eukaryotic cells enables the investigation of the protein’s
behavior both inside and outside the cells. For the purpose
of this study, we transfected hTERT RPE-1 cells with the CO-
L4Al gene using Effectene transfection reagent. Then we
performed immunofluorescence staining and estimated the
distribution of the collagen type IV al-chain. We described
the cell morphology and the structure and localization of es-
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sential proteins in the transfected cells.

These results establish the groundwork for further re-
search on the behavior of collagen type IV in eukaryotic cells,
as well as for the study of various mutations in the gene en-
coding it.

Keywords: cell lines, inherited diseases, eye diseases, collagen
type iv, model systems
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Tobacco is recognized as a crop with a high capacity to
accumulate metals, necessitating careful monitoring of their
content in the soil. This study is part of the systematic re-
search on the content of heavy metals in soils and plants.
It was conducted in the Eastern, Central, and parts of the
Western Rhodope regions of Bulgaria. Soil characteristics
analyzed included pH, humus content, mechanical composi-
tion, and total and mobile (DTPA-extractable) forms of Cu.
Copper concentrations were also determined in technically
mature leaves of Oriental tobacco. Total Cu concentrations in
soils ranged from 5 to 102.40 mg/kg and remained below the
maximum permissible levels for the respective soil pH con-
ditions. Based on the classification of mobile Cu forms, most
soils exhibited very high (34%) and high (39%) Cu availabil-
ity. Copper concentrations in tobacco leaves varied between
3.15 and 66.1 mg/kg. No visible symptoms of phytotoxicity
were observed, even in plants with elevated leaf Cu levels.

Keywords: copper, metals, oriental tobacco, soil, uptake
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