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ABSTRACTS

ROLE OF NATURAL ANTIOXIDANTS  
(VITAMIN C, E, AND POLYPHENOLS)  

IN SKIN AGING PREVENTION
Theodora Mitsinga

Student, Faculty of Medicine, Medical University of Varna, Bulgaria

ABSTRACT

INTRODUCTION: Skin aging is a complex biological process influenced by intrinsic factors, such as chron-
ological aging, and extrinsic factors, notably ultraviolet (UV) radiation. Excessive reactive oxygen species 
(ROS) generated by environmental and metabolic stress lead to oxidative damage, collagen degradation, 
elastin fragmentation, and cellular senescence, resulting in wrinkles, loss of elasticity, and pigmentation 
changes. Natural antioxidants, including vitamin C, vitamin E, and polyphenols, have been shown to coun-
teract oxidative stress and maintain skin integrity, but their combined preventive potential remains under-
explored.

AIM: The aim of this work is to evaluate the role of vitamin C, vitamin E, and polyphenols as natural anti-
oxidants in preventing skin aging and promoting skin health.

MATERIALS AND METHODS: This review summarizes findings from experimental and clinical studies 
examining the effects of vitamin C, vitamin E, and polyphenols on skin aging. Data were collected from 
peer-reviewed journals, including dermatology, pharmacology, and nutrition studies, focusing on antiox-
idant activity, collagen synthesis, inhibition of matrix metalloproteinases (MMPs), and photoprotection. 
Mechanistic pathways and translational applications were analyzed qualitatively.

RESULTS AND CONCLUSION: Vitamin C neutralizes ROS, supports collagen synthesis, and regenerates 
oxidized vitamin E. Vitamin E protects membrane lipids and synergizes with vitamin C to reduce UV-in-
duced damage. Polyphenols exhibit antioxidant and anti-inflammatory effects and inhibit MMP-mediated 
collagen breakdown. Combined administration—topically or via diet—enhances skin elasticity, reduces ox-
idative damage, and prevents photoaging. These findings highlight the preventive and translational poten-
tial of natural antioxidants in dermatology and aesthetic medicine. Further research is recommended to op-
timize formulations and delivery systems for maximal efficacy.
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ABSTRACT

INTRODUCTION: The JAK2 V617F mutation is the most common molecular driver in Philadelphia chromo-
some-negative myeloproliferative neoplasms (MPN), contributing to disease pathogenesis, progression and 
thrombotic risk. Quantitative evaluation of allele burden has emerging value for diagnosis, risk stratifica-
tion and monitoring under therapy. Digital droplet PCR (ddPCR) offers high analytical sensitivity and pre-
cision for mutant allele quantification.

AIM: The aim of this work is to determine the JAK2 V617F variant allele fraction (VAF) using ddPCR in a re-
al-world Bulgarian MPN cohort and to analyze correlations with hematological parameters and diagnosis.

Materials and Methods: This retrospective analysis included 479 unique patients tested between 2022 and 
2025. DNA was extracted from whole blood and JAK2 V617F was quantified using ddPCR (Bio-Rad). Variant 
allele fraction (%) was calculated as mutant copies/total allele copies ×100. Clinical data were collected, in-
cluding hemoglobin, leukocytes, platelets and diagnosis. Pearson correlation coefficients were used for clin-
icobiological associations.

RESULTS AND CONCLUSION: A total of 129/479 patients (26.9%) were JAK2-positive (VAF > 0.1%). Mean 
VAF values were highest in primary myelofibrosis (0.36%), followed by polycythemia vera (0.25%), MPN-
NOS (0.23%), and essential thrombocythemia (0.07%). JAK2 VAF correlated positively with leukocyte count 
(r = 0.50) and negatively with hemoglobin (r = -0.22) and platelets (r = -0.30), consistent with published bio-
logical behavior of mutant clones. These findings support the clinical relevance of quantitative JAK2 anal-
ysis and confirm ddPCR as a sensitive platform suitable for future longitudinal molecular monitoring and 
therapeutic response assessment.

Keywords: JAK2 V617F, ddPCR, myeloproliferative neoplasms, allele burden, molecular diagnostics, 
hematology
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ABSTRACT 

INTRODUCTION: Cardiovascular diseases (CVDs) remain the leading cause of morbidity and mortality 
worldwide, largely driven by oxidative stress, inflammation, and endothelial dysfunction. Dietary polyphe-
nols, naturally occurring compounds found in fruits, vegetables, tea, and red wine, have gained increas-
ing attention for their potential cardioprotective properties. These bioactive molecules exhibit antioxidant 
and anti-inflammatory activities that may counteract the molecular mechanisms underlying cardiovascu-
lar disease progression.

AIM: The aim of this work is to evaluate the cardioprotective effects of dietary polyphenols, focusing on 
their molecular mechanisms, clinical evidence, and preventive potential in cardiovascular health.

MATERIALS AND METHODS: This review summarizes data from experimental, epidemiological, and clin-
ical studies examining the effects of polyphenol-rich diets on cardiovascular function. Literature was col-
lected from peer-reviewed journals in cardiology, nutrition, and pharmacology. Key parameters analyzed 
included oxidative stress modulation, endothelial function, lipid metabolism, and inflammatory pathway 
regulation.

RESULTS AND CONCLUSION: Dietary polyphenols demonstrate significant cardioprotective effects by 
scavenging reactive oxygen species (ROS), enhancing endothelial nitric oxide production, and inhibiting 
lipid peroxidation. They improve vascular function, reduce LDL oxidation, and lower blood pressure, there-
by contributing to the prevention of atherosclerosis and other cardiovascular disorders. These findings 
highlight the translational potential of dietary polyphenols as accessible, natural agents in preventive car-
diovascular medicine. Future studies should explore bioavailability optimization and long-term clinical ef-
ficacy.

Keywords: polyphenols, cardiovascular health, antioxidants, endothelial function, oxidative stress, 
preventive medicine
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ABSTRACT 

INTRODUCTION: Lifestyle factors are a major cause of stroke, making prevention essential. A key stroke 
mechanism is oxidative stress, which, due to the brain’s high metabolism, results in lipid peroxidation. This 
process releases arachidonic acid (AA) from neural membranes, worsening damage. As a supplement, citi-
coline is used to protect these phospholipids from such harm.

AIM: The aim of this work is to investigate citicoline and plant extract supplement’s effect on serum AA, 
malondialdehyde (MDA), and total thiols (TT) in healthy volunteers, in relation to lifestyle habits.

MATERIALS AND METHODS: In a six-month, single-arm study, 43 healthy volunteers (aged 40–65) re-
ceived a daily supplement (Cytodeox™). Serum AA levels (UPLC-MS), MDA, and TT (colourimetric analysis) 
were evaluated pre- and post-intervention. Lifestyle factors (smoking, BMI, physical activity) were assessed 
through questionnaires for subgroup analysis.

RESULTS AND CONCLUSION: Post-intervention, overall serum AA and MDA levels significantly de-
creased. Subgroup analysis revealed that this beneficial effect was absent in smokers. Supplementation in-
duced a significant negative correlation between the change (delta) in AA and delta TT (r = -0.3176, p < 0.05). 
This relationship, an indicator of systemic stress, was significant only in groups with high baseline oxidative 
stress (smokers, BMI > 25, physically active). This suggests that low-stress individuals (non-smokers, nor-
mal weight) have sufficient antioxidant buffering capacity to obscure this interaction. 

We conclude that the supplement’s efficacy and its interaction with thiol homeostasis are primarily influ-
enced by lifestyle.

Keywords: arachidonic acid, citicoline, plant extracts, oxidative stress, MDA, total thiols, lifestyle factors
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ABSTRACT 

INTRODUCTION: Laziness is considered a biochemical disorder as a result of comfort, lack of activity, 
brain, hormonal imbalances, and genetic prepositions, which negatively affects our quality of life. 

AIM: The aim of this work to review the current understanding of laziness at a molecular level, its negative 
effects on the human health, and its possible control.  

MATERIALS AND METHODS: Publications from peer-reviewed journals, indexed in ScienceDirect, 
PubMed, Taylor and Francis, Springer, and Frontiers, were analyzed. 

RESULTS AND CONCLUSION: Laziness affects the prefrontal cortex in the brain, which is responsible for 
planning, problem-solving, and emotions. While the role of serotonin in laziness is dual, low thyroid, sex 
hormones, GABA, dopamine and high cortisol levels from chronic stress can cause fatigue, reduced ability 
to motivate, focus, and make decisions. A role in laziness is played by deficiencies in vitamins B12, D, and C, 
Fe, Mg, and Zn, because they are important for the energy production, erythrocyte function in the oxygen 
transport and muscle contraction. Poor sleep, diet rich in refined carbohydrates, white bread, saturated fats 
lead to lethargy and oxidative stress that damages mitochondria, resulting in fatigue. Laziness can result 
in obesity, cardiovascular disease, hypertension, diabetes, cancer, immune, bone and muscle disorders, de-
pression, and anxiety. Enough sleep to recover the dopamine receptors, balanced diet with vitamins and es-
sential amino acids as precursors of hormones, outdoor physical activities to increase serotonin and dopa-
mine, and self-motivation with small achievements are examples of approaches to control laziness. 

Keywords: laziness, lack of motivation, mood-regulating hormones, stress hormones, brain metabolism, 
mitochondrial dysfunction
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ABSTRACT 

INTRODUCTION: Brain aging is associated with cognitive decline, neuroinflammation, and oxidative 
stress, which contribute to neurodegenerative diseases such as Alzheimer’s and Parkinson’s. Among dietary 
factors influencing brain health, omega-3 polyunsaturated fatty acids (PUFAs), particularly docosahexae-
noic acid (DHA) and eicosapentaenoic acid (EPA), have emerged as essential nutrients for neuronal function 
and protection. These fatty acids play critical roles in maintaining membrane integrity, modulating inflam-
matory responses, and supporting synaptic plasticity.

AIM: The aim of this work to evaluate the role of omega-3 fatty acids in preventing neuroinflammation and 
age-related cognitive decline, highlighting their mechanisms of action and translational potential in pre-
ventive neurology.

MATERIALS AND METHODS: This review summarizes experimental, clinical, and epidemiological data 
investigating the neuroprotective effects of omega-3 fatty acids. Literature was sourced from peer-reviewed 
journals in neuroscience, nutrition, and pharmacology, focusing on molecular pathways, inflammatory me-
diators, and cognitive outcomes.

RESULTS AND CONCLUSION: Omega-3 fatty acids reduce neuroinflammation by downregulating pro-in-
flammatory cytokines (IL-1β, TNF-α) and inhibiting microglial overactivation. They enhance neuronal sur-
vival through antioxidant effects, improved mitochondrial function, and increased production of special-
ized pro-resolving mediators (SPMs). Clinical studies associate higher omega-3 intake with slower cognitive 
decline and reduced risk of neurodegenerative disorders. These findings underscore the preventive poten-
tial of omega-3 fatty acids in promoting healthy brain aging and reducing inflammation-related neurode-
generation.

Keywords: omega-3 fatty acids, DHA, EPA, neuroinflammation, brain aging, preventive neurology
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ABSTRACT 

INTRODUCTION: Angiotensin converting enzyme 2 (ACE2) is the main membrane receptor for the entry of 
the SARS-CoV-2 virus into cells. ACE2 converts the octapeptide angiotensin II (Ang II) into the heptapep-
tide angiotensin 1-7 (Ang 1-7). Treatment with analogs of Ang 1-7 would compensate for its deficiency dur-
ing the virus induced ACE2 blockade, and would restore the system’s balance both peripherally and at the 
central nervous system level. 

AIM: The interaction between Ang 1-7 and derivatives, and model membranes, composed of palmitoyl-oleo-
yl phosphatidylcholine (POPC), a component of the lipid rafts, in which the peptides receptor is located, was 
studied. This study is a first step towards elucidating the mechanisms of peptides action, as the membrane 
lipid composition is a key factor for acquiring the appropriate peptide conformation.

MATERIALS AND METHODS: The interaction between synthetic Ang 1-7 and derivatives and POPC mono-
layers, before and after the addition of the peptides, was analyzed by Langmuir monolayer technique, and 
Brewster angle microscopy (BAM).

RESULTS AND CONCLUSION: The results obtained showed a shift of the π/A-isotherms towards a larger 
area per lipid molecule, indicating the penetration of the peptides into the monolayers, especially for the 
amidated analogs. These results were confirmed by the compression moduli, calculated from the isotherms, 
which exhibited higher maximum values after addition of the peptides, corresponding to a reduced elastici-
ty of the monolayers. In addition, BAM images showed a densification of the lipid monolayers in presence of 
the peptides with an appearance of aggregates, which was more pronounced for Ang 1-7 analogs.

Keywords: angiotensin 1-7 and derivatives, lipid rafts, Langmuir monolayer technique, Brewster angle 
microscopy
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ABSTRACT

INTRODUCTION: Agrimonia eupatoria L. is a perennial herb widely used in European folk medicine for 
treating diarrhea, skin and oral inflammations, liver or gallbladder disorders, etc. The aerial parts are ap-
plied externally (gargles, compresses, baths) and internally (tea). Its bioactive compounds, including pheno-
lic acids, flavonoids, tannins, triterpenoids, and vitamins, exhibit antioxidant, anti-inflammatory, antimi-
crobial, and other therapeutic effects, while data on its volatile constituents remain limited.

AIM: The aim of this study is to determine the phytochemical composition of essential oil (EO) isolated 
from the dried aerial parts and infusion of Agrimonia eupatoria.

MATERIALS AND METHODS: The plant material was purchased from a retail outlet and collected during 
the flowering period in July–August from the Eastern Rhodopes region. Essential oil was obtained by steam 
distillation. To quantitatively separate EOs from floral waters, liquid-liquid extraction using pentane as an 
organic solvent was employed. Pentane was used to isolate and analyze the volatile constituents contained 
in the specially prepared tea. Samples were taken from the final solutions for qualitative and quantitative 
analyses using GC–MS and GC–FID.

RESULTS AND CONCLUSION: The results contribute to our understanding of the phytochemical profile 
of the plant. Agrimonia eupatoria EO mainly contained mono- and sesquiterpenes, aldehydes, ketones, and 
terpene alcohols. In contrast, herbal infusion showed lower concentrations of these compounds due to vol-
atility, with linalool being dominant. Linalool and phytol, the key bioactive components in tea and oil re-
spectively, share anti-inflammatory, antioxidant, and antimicrobial properties that may explain the herb’s 
beneficial effects. 

Keywords: Agrimonia eupatoria L., folk medicine, essential oil, tea, aerial parts, common agrimony
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ABSTRACT

INTRODUCTION: The global prevalence of obesity and overweight is increasing significantly and possess-
es a serious health challenge. Epidemiological studies reported in the past decade have shown that obesity 
is a risk factor for numerous malignant diseases, including colorectal cancer (CRC). The precise molecular 
mechanisms linking abundant adipose tissue to CRC are complex and still under investigation. The imbal-
ance in the production of hormones secreted by adipocytes could represent one of the major links underly-
ing the association between obesity and CRC.

AIM: The main goal of this review was to synthesize current knowledge on the role of adipokine dysregula-
tion in the initiation and progression of obesity-associated CRC.

MATERIALS AND METHODS: A literature review was performed in PubMed, Scopus, and Web of Science 
for studies (January 2005–September 2025) investigating the association between obesity and CRC. Search 
terms included “obesity,” “adipokines,” “adipokine signalling,” and “colorectal cancer.” Studies were select-
ed based on their focus on adipokine signaling pathways, in vitro and in vivo models of CRC, epidemiologi-
cal data linking adipokines to CRC risk, and their relevance to the obesity-cancer axis.

RESULTS AND CONCLUSION: The obesity-driven dysregulation of adipokine production provides a favor-
able microenvironment for colorectal carcinogenesis. The activation of multiple oncogenic signaling path-
ways like JAK/STAT, AMPK, PI3K/Akt, NF-κB, etc. is induced by imbalance in adipokine secretion. Elevated 
levels of pro-inflammatory adipokines (leptin, resistin, visfatin, omentin) and reduced levels of adiponectin 
promote tumorigenesis. Further studies into adipokine modulation on CRC progression could provide bet-
ter patient stratification and improve therapeutic strategies.

Keywords: obesity, colorectal cancer, adipokines, adipokine signaling
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ABSTRACT

INTRODUCTION: Rheumatoid arthritis (RA) is a chronic autoimmune disease, characterized by joint in-
flammation, swelling, progressive cartilage destruction, bone erosion, and increased systemic complica-
tions. Visfatin is a pro-inflammatory adipocytokine that plays an important role in RA. Some studies indi-
cate that visfatin levels are elevated in RA and may be associated with the degree of inflammation, clinical 
disease activity, and radiographic joint damage. However, these results are inconsistent.

AIM: The aim of this study was to evaluate the association between plasma visfatin levels and disease activ-
ity in RA, and to assess the effect of a 15-month anti-tumor necrosis factor α (anti-TNF-α) therapy in combi-
nation with methotrexate (MTX) on the visfatin levels.

MATERIALS AND METHODS: Thirty-one RA patients treated with either etanercept, adalimumab or cer-
tolizumab pegol in combination with MTX were included in this study. The clinical response to the therapy 
was evaluated by a 28-joint disease activity score (DAS28). Plasma levels of visfatin were evaluated using im-
munoassay kit at baseline and 15 months after the start of anti-TNF-α therapy. 

RESULTS AND CONCLUSIONS: Baseline visfatin levels were higher in women with RA compared with 
healthy subjects (2.39 ± 0.63 vs. 1.12 ± 0.46 ng/mL, p < 0.001). After 15-month anti-TNF-α therapy, visfa-
tin levels were significantly reduced compared with the baseline values (2.39 ± 0.63 vs. 1.97 ± 0.21 ng/mL, 
p < 0.01). Baseline visfatin levels correlated with patients’ age (r = 0.743; p < 0.001), swollen joint count 
(r = 0.593; p < 0.01), and DAS28 (r = 0.589; p < 0.01). In conclusion, this study demonstrates an association 
between an elevated visfatin levels and disease activity in RA. The beneficial effect of long-term anti-TNF-α 
therapy may, at least in part, be mediated by decreases in plasma visfatin levels.

Keywords: Rheumatoid arthritis, visfatin, anti-TNF-α therapy, adalimumab, etanercept, disease activity
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ABSTRACT

INTRODUCTION: Rheumatoid arthritis (RA) is an autoimmune disease associated with a chronic inflam-
mation, which gradually leads to cartilage destruction, intra-articular bone erosion, and increased cardio-
vascular risk. Among the mechanisms involved in the development of synovitis and premature atheroscle-
rotic events, adipocytokines, notably chemerin, seem to play an important role. Chemerin is a hormone-
like chemoattractant molecule synthesized by adipose tissue and immune cells. It enhances endothelial dys-
function by inducting the expression of adhesion molecules in endothelial cells, which contributes to ath-
erosclerotic plaque formation and destabilization. Chemerin is also involved in the enhancement of pro-in-
flammatory cytokines and cartilage matrix-degrading enzymes synthesis by fibroblast-like synoviocytes, 
leading to persistent inflammation and joint destruction. 

AIM: Given the pivotal role of tumor necrosis factor-α (TNF-α) in chemerin’s synthesis, we aimed to investi-
gate the effects of TNF-α inhibitors (TNFαI) on plasma chemerin levels in female RA patients.

MATERIALS AND METHODS: Plasma chemerin levels were determined by immunoassay at baseline, and 
after 15 months of anti-TNF-α treatment.

RESULTS AND CONCLUSION: Chemerin levels were significantly elevated in RA patients before the imple-
mentation of therapy compared to controls. A 15-month anti-TNF-α therapy reduced plasma chemerin lev-
els. Moreover, before the first dose of TNFαI, a positive correlation was found between the chemerin and the 
28-joint disease activity score based on the erythrocyte sedimentation rate (DAS28-ESR, r = 0.48; p < 0.01) 
and the age of the patients (r = 0.50; p < 0.01). In summary, long-term treatment with TNFαI decreases cir-
culating chemerin levels, which may represent an important mechanism for preventing cartilage damage 
and cardiovascular events in RA.

Keywords: chemerin, TNFαI, rheumatoid arthritis
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ABSTRACT

INTRODUCTION: Heparanase-1 (HPSE), a heparan sulfate–degrading enzyme involved in extracellular 
matrix remodeling and tumor progression, is increasingly being recognized as a critical host factor in vi-
ral infections. We previously showed that during hepatitis C virus (HCV) infection, HPSE expression is up-
regulated in vitro and in in vivo—in patient liver biopsies through oxidative stress and NF-κB activation. 
Functionally, HPSE facilitates HCV dissemination by enhancing virus release via CD63-dependent exosom-
al pathways, without affecting viral entry or replication. Its inhibition markedly reduces viral production, 
positioning HPSE as a promising target for host-directed antiviral therapy.

AIM: Here, we investigated the role of HPSE in Human Immunodeficiency Virus type 1 (HIV-1) infection.

MATERIALS AND METHODS: To this end, we modulated HPSE expression in cell lines and evaluated the 
effect of PI-88 (muparfostat), a sulfated oligosaccharide and clinical HPSE inhibitor, on HIV-1 infection in 
primary human cells and humanized mouse models.

RESULTS AND CONCLUSION: PI-88 potently inhibited HIV-1 infection across all models tested. Notably, 
its antiviral effect was independent of HPSE expression. Mechanistic analyses revealed that PI-88 acts at the 
viral attachment stage; however, this activity was unrelated to its HPSE-inhibitory function. Unexpected-
ly, HPSE upregulation rather reduced HIV-1 infection, whereas HPSE downregulation enhanced infection, 
contrasting with reports in other viral systems where HPSE promotes viral spread. These findings challenge 
the conventional understanding of HPSE in viral pathogenesis and suggest that it may play virus-specific 
roles. Overall, our findings highlight heparanase-1 as a relevant therapeutic target in virology and suggest 
that PI-88 could serve as an effective anti-HIV-1 inhibitor, with potential for broad-spectrum antiviral ther-
apy and drug repurposing.

Keywords: heparanase-1, HCV, HIV-1, antivirals, PI-88
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ABSTRACT

INTRODUCTION: Bulgaria’s rich medicinal flora has a long tradition of use in treating disorders of the 
nervous system, particularly distress and anxiety. Contemporary ethnobotanical surveys confirm that lo-
cal communities continue to rely on herbal remedies for psychological well-being. Many of these plants con-
tain adaptogens and other phytochemicals that modulate neuroendocrine and immune pathways involved 
in stress responses.

AIM: This study aims to synthesize clinical and preclinical evidence on Bulgarian medicinal plants perti-
nent to psychological stress, with emphasis on mechanisms, efficacy, and safety.

MATERIALS AND METHODS: This narrative review examined studies from major databases such as 
PubMed/NCBI, Web of Science, Scopus on Bulgarian herbs linked to stress, mood, sleep, or neuroinflam-
mation. Priority was given to human trials.

RESULTS AND CONCLUSION: Evidence supports anxiolytic, mood, and sleep benefits of Melissa officina-
lis (lemon balm), attributed to rosmarinic acid, citral, and related constituents. Human data suggest calm-
ing and antidepressant effects with good tolerability, though larger RCTs are needed. Lavandula angusti-
folia products rich in linalool/linalyl acetate are widely used for anxiety and stress, with Bulgarian che-
motypes well characterized chemically, supporting quality standardization. Satureja montana polyphenols 
show preclinical anxiolytic/antidepressant and neuroprotective actions relevant to stress-related cognitive 
decline. Iridoid-rich Bulgarian plants exhibit anti-inflammatory, immunomodulatory, and metabolic ef-
fects across NF-κB, MAPK, and AMPK pathways—mechanisms central to stress pathophysiology and co-
morbid depression—supporting adjunctive potential. Psychoneuroimmunology data further justify immu-
noregulatory botanicals as complements to standard therapy. Overall, promising signals exist, but hetero-
geneity of extracts, small samples, and limited clinical trials warrant standardized preparations and dose–
response studies.

Keywords: Bulgarian medicinal plants, adaptogens, lemon balm, lavender, iridoids, 
psychoneuroimmunology
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ABSTRACT

INTRODUCTION: Biosurfactants produced by halophilic bacteria are gaining attention as eco-friendly and 
biocompatible alternatives to synthetic surfactants due to their high surface activity, stability under ex-
treme conditions, and intrinsic antimicrobial properties. These amphiphilic biomolecules hold great prom-
ise for bioremediation, biomedical and pharmaceutical applications, including antimicrobial formulations, 
biofilm inhibition, wound healing, and drug delivery systems.

AIM: In this study, moderately halophilic bacteria capable of biosurfactant production were isolated and 
screened from saline mud collected at the Burgas solar salterns (Bulgaria). 

Materials and Methods: The halophilic microbiota was enriched in Bushnell–Haas (BH) medium contain-
ing 10% NaCl and different hydrocarbons as sole carbon and energy sources. Primary screening in BH liq-
uid medium evaluated the isolates’ ability to degrade hexadecane while producing biosurfactants. Biosur-
factant synthesis was assessed using haemolytic agar, oil displacement, Parafilm M, and emulsifying index 
(E24) assays.

RESULTS AND CONCLUSION: Thirty halophilic bacterial strains were isolated on BH agar supplemented 
with 2% hexadecane, 2% olive oil, or 2% glycerol. Four isolates—BS7OL, BS8OL, BS9GL, and BS10HD—ex-
hibited strong emulsifying activity (E24 = 56%) and reduced surface tension to 27.5–45 mN/m after 7 days of 
batch fermentation, confirming biosurfactant production. The observed emulsifying activity and surface 
tension reduction suggest that the biosurfactants produced by these halophilic strains may possess broad 
potential and could serve as natural, non-toxic agents for bioremediation and biomedical formulations. 
This study provides the first evidence of biosurfactant-producing halophilic bacteria from the Burgas salt-
erns and their potential role in the development of novel bio-based antimicrobial products.

Keywords: halophilic bacteria, hexadecane, biosurfactants
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ANTICANCER ACTIVITY OF ACHILLEA THRACICA VELEN
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ABSTRACT

INTRODUCTION: Since the beginning of human civilization, medicinal plants have been part of the social 
life. Many endemic medicinal plants are introduced into the global herbal market. A team from Sofia Uni-
versity provided a system for ex situ conservation through in vitro cultivation and ex vitro adaptation of the 
Bulgarian endemic species Achillea thracica Velen.

AIM: The aim of this study was to evaluate the in vitro anticancer activity of the Bulgarian endemic species 
Achillea thracica Velen. and its applied potential in clinical practice.

MATERIALS AND METHODS: In vitro cytotoxicity and proapoptotic activity of A. thracica extracts upon 
HT1080 and SK-HEP-1 cell lines were estimated. The SK-HEP-1 cells were treated with methanolic extracts 
at dose 50 µg/mL for 24 hours. The HT1080 cells were treated with hot water extracts at dose range from 50 
to 600 µg/mL for 48 h. 5-fluorouracil was used as a positive control. Student’s t-test was performed.

RESULTS AND CONCLUSION: The methanolic extracts of Achillea thracica grown under different condi-
tions significantly inhibited SK-HEP-1 cell line proliferation/viability. The hot water extract significant-
ly inhibited the HT 1080 cell line vitality. After treatment with 200, 400, and 600 µg/mL, the value of the 
growth rate constant of the cell population decreased. The percentage of HT 1080 cells with nuclear mor-
phology changes was significantly increased. The pyknosis was established after treatment with all water 
extracts. Karyolysis and a sign of karyorrhexis were observed also.

The Achillea thracica extracts inhibit of HT1080 and SK-HEP-1 cell line proliferation/viability. Our results 
demonstrate the applied potential of Bulgarian endemic species Achillea thracica as a functional food dur-
ing clinical anticancer treatment.

Keywords: Achillea thracica Velen., in vitro cytotoxicity, proapoptotic activity, functional food
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AMYLOID-Β (WITH SEQUENCES 1-42 AND 42-1)  
AND OXIDIZED PHOSPHOLIPIDS COOPERATIVELY  

DRIVE MEMBRANE REMODELLING  
IN ALZHEIMER’S DISEASE PATHOLOGY
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ABSTRACT

INTRODUCTION: The generation of large unilamellar vesicles (LUVs), characterized by a lipid pro-
file like that of neuronal membranes in both norm and pathology (in the current case, Alzheimer’s dis-
ease), along with investigation the influence of amyloid-β oligomers, plays a crucial role for establishing 
changes in the bilayer order (through the Generalized Polarization data) and membrane surface charge (i.e., 
ζ-potential), which are directly determined by intra- and intermolecular reorganization events among the 
lipophilic molecules.

AIM: The aim of this work is consideration of the impact of biophysical and biochemical alterations on 
the membrane order and the surface charge, when comparing LUVs with a lipid profile characteristic of a 
physiological state (POVPC : Ch : SM) with one containing: 1. oxidized lipid(s) POVPC and/or PGPC; 2. 
amyloid-β oligomers formed by Aβ1-42 or Aβ42-1 (rAβ) aggregated peptides with AA sequences 1-42 and 42-
1, respectively.

MATERIALS AND METHODS: The materials applied to this study include: DMEM; POPC (16:0-18:1 
PC); POVPC (16:0-5:0 PC (CHO)); PGPC (17:0-5:0 PC (COOH)); Cholesterol; Sphingomyelin; 1-42 and 
42-1 AA sequenced amyloid-β peptides; Laurdan.

The methods used are as follows:
	� formation of liposomal structures using the Bangham method;
	� GP sensing by fluorescence spectroscopy;
	� measurement of ζ-potential through electrophoretic light scattering.

RESULTS AND CONCLUSION: According to the GP values, there is an influence of the:
	� oxidized lipids, reflecting the more pronounced ordering effect;
	� 1-42 and 42-1–composed amyloid-β oligomeric forms, further reducing membrane fluidity;
	� Aβ in the presence of oxidized lipids, the latter of which:

1.	 significantly enhancing the effect of 1-42–assembled oligomers,
2.	having a weaker impact on the reversed Aβ in the presence of ONLY one of the two oxidized lipophilic 

molecules, considering the synergistic effect of both coexisting derivatives. 

Regarding the ζ-potentials, significantly more electronegative values of the samples with oxidized lipids due 
to potential exposure of their polar group (aldehyde and / or carboxyl one) on the membrane surface are ob-
served. The higher ζ-potential values of the PGPC–containing mixtures stand for the deprotonated carbox-
yl group under physiological conditions.

Keywords: liposomes, LUVs, (oxidized) lipids, amyloid-β peptides/oligomers, lipid order, ζ-potential
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MUTATIONAL SPECTRUM OF KRAS IN PATIENTS  
WITH METASTATIC COLORECTAL CANCER
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ABSTRACT

INTRODUCTION: KRAS mutations are common oncogenic drivers in mCRC and predict resistance to anti-
EGFR therapy. The prognostic significance of specific subtypes and co-occurring variants remains under 
investigation.

AIM: The aim of this work is to evaluate the frequency, spectrum, and clinical relevance of KRAS mutations 
in patients with mCRC and assess their association with disease progression.

MATERIALS AND METHODS: A retrospective cohort of 100 patients with histologically confirmed mCRC, 
treated with radical surgery and systemic chemotherapy, was analyzed. KRAS mutations were assessed in 
FFPE tumor DNA by allele-specific real-time PCR (analytical sensitivity 1–5% VAF). Samples with ≥ 20% tu-
mor cell content were included. Patients were stratified as KRAS-mutant or wild-type. Disease progression 
was evaluated radiologically and clinically; statistical analysis used the chi-square test.

RESULTS AND CONCLUSION: KRAS mutations were identified in 50% of patients (n = 50/100). The most 
frequent variants were G12X (52%), followed by G13D (18%), A146X (16%), Q61X (6%), and A59X (4%). Com-
pound KRAS mutations (≥ 2 distinct pathogenic variants per tumor) were detected in 9% of all cases. Dis-
ease progression was significantly more frequent in the KRAS-mutant group compared to the WT group 
(82% vs. 10%, χ² p < 0.001). All patients harboring compound KRAS mutations exhibited progressive dis-
ease. KRAS mutations, particularly compound alterations and substitutions at codons 12, 61, and 59, are 
associated with a more aggressive clinical course in mCRC. Expanded KRAS genotyping may support im-
proved prognostic stratification. Limitations: retrospective design and lack of time-to-event analysis (PFS/
OS) preclude definitive prognostic conclusions. Prospective studies are warranted.

Keywords: colorectal cancer, KRAS
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ABSTRACT

INTRODUCTION: Worldwide, breast cancer (BC) is the most common invasive cancer among women. Its 
treatment is complex and involves drugs acting through various mechanisms, including DNA-damaging 
agents, mitotic inhibitors, receptor blockers that interfere with hormone or growth factor signaling, and 
monoclonal antibodies targeting specific molecular pathways involved in tumor growth and survival. De-
spite their therapeutic success, these treatments often face challenges related to toxicity, drug resistance, 
and limited selectivity. Natural compounds represent a promising source of new anticancer agents due to 
their structural diversity and multi-target potential; however, their clinical application is frequently limit-
ed by poor solubility, stability, and bioavailability.

AIM: This research aims to improve the physicochemical properties and biological activity of betulinic acid 
(BA), a naturally occurring pentacyclic triterpenoid with strong anticancer potential against BC.

MATERIALS AND METHODS: The study involved the synthesis of BA organic salts using the neutraliza-
tion method and the evaluation of their cytotoxicity against two BC cell lines using the MTT assay. For the 
selected compounds, additional assays were performed to assess their effects on reactive oxygen species 
(ROS) generation, MMP-2/MMP-9 activity, and clonogenic potential in BC cells, as well as cytokine produc-
tion in peripheral blood mononuclear cells (PBMCs).

RESULTS AND CONCLUSION: The most active betulinates against the two BC cell lines were those contain-
ing positively charged amino acids such as Arg and Lys. These compounds also reduced the metastatic po-
tential and clonogenicity of tumor cells and induced intrinsic ROS production. Interestingly, the ProOEt-
containing betulinate showed the highest immunostimulatory potential in PBMCs. Overall, substituting so-
dium with charged amino acid ester cations enhances both the anticancer and immunomodulatory proper-
ties of BA formulations.

Keywords: betulinic acid, anti-breast cancer activity, ROS, immunostimulatory activity
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MICROPLASTIC CONTAMINATION OF RICE:  
A HIDDEN FOOD SAFETY RISK. А REVIEW
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ABSTRACT

INTRODUCTION: Microplastics (MPs) and nanoplastics (NPs) have become ubiquitous contaminants in 
terrestrial and aquatic ecosystems, posing an emerging threat to global food security. Recent evidence in-
dicates that rice (Oryza sativa L.), a staple food for over half of the world’s population, may serve as a main 
pathway for human microplastic ingestion. Plastic residues can infiltrate rice at multiple stages—culti-
vation, processing, packaging, and storage—raising concerns regarding chronic exposure and potential 
health impact.

AIM: This review aims to critically summarize current knowledge on MP contamination in rice, focusing 
on sources and pathways of exposure, analytical detection methods, and implications for food safety and 
human health.

MATERIALS AND METHODS: A literature review was conducted using Scopus, ResearchGate, PubMed, 
and several other databases analyzing studies published between 2000 and September 2025. Keywords in-
cluded “microplastics in rice,” “food contamination,” “toxicological effects,” “pollution in rice,” “micro-
plastic contamination.” Most studies originated from China, India, and Australia.

RESULTS AND CONCLUSION: Findings reveal that MPs enter rice through agricultural soils contaminat-
ed by plastic mulches and irrigation water, as well as via industrial processing and packaging materials. Re-
ported concentrations range from 3 to 13 mg of plastic per 100 g of rice, depending on geographical origin 
and processing method. Despite growing concern, standardized analytical protocols and toxicological as-
sessments remain limited. Further interdisciplinary research is essential to quantify exposure risks and 
guide regulatory frameworks for plastic use in food production.

Keywords: microplastics, food contamination, toxicological effects, pollution in rice, microplastic 
contamination
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ABSTRACT

INTRODUCTION: Pharmacogenetic variants affect both chemotherapy efficacy and toxicity. However, 
global databases underrepresent Eastern European populations, limiting the applicability of existing data. 
Bulgaria has a unique genetic background, and understanding population-specific pharmacogenetic pro-
files is crucial for optimizing personalized cancer therapy.

AIM: The objective of this study was to investigate germline pharmacogenetic variants associated with drug 
metabolism in cancer patients, characterize their clinical significance, and compare their frequency in the 
Bulgarian population with global data.

MATERIALS AND METHODS: A total of 140 individuals were enrolled, and 90 completed the study, includ-
ing 50 cancer patients (26 colorectal, 13 non-small cell lung, and 11 breast cancer) and 40 healthy individ-
uals. Genomic DNA was isolated from 50 samples and cell-free DNA (cfDNA) from 40 patients. All samples 
underwent next-generation sequencing (NGS), followed by the interpretation of germline variants in genes 
involved in the metabolism of chemotherapeutic agents.

RESULTS AND CONCLUSION: A two-step comparative analysis was performed. First, variant frequencies 
were compared between patients and healthy controls. Then, the combined cohort of 90 participants was 
compared with global reference data from gnomAD. Among the 23 germline pharmacogenetic variants an-
alyzed, six showed higher and four lower allele frequencies in the Bulgarian population compared to global 
data. These results highlight population-specific genetic features that may influence chemotherapy metabo-
lism and toxicity, emphasizing the importance of incorporating Bulgarian pharmacogenetic data into glob-
al databases to improve personalized cancer treatment.

Keywords: pharmacogenetics, germline variants, chemotherapy, allele frequency, Bulgarian population, 
personalized medicine
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ABSTRACT

INTRODUCTION: Tourniquets are medical devices used to control blood flow during surgery and in emer-
gency trauma. In surgery, they create a bloodless field with improved visibility and reduced intraoperative 
blood loss, with specific utility in orthopedic and trauma surgery. 

AIM: The aim of this work is to provide practical information on the safe and effective use of tourniquets 
across a range of medical scenarios by bringing attention to important concerns and side effects.

MATERIALS AND METHODS: Scientific articles, published in the period from 1999 to 2025, in peer-re-
viewed journals included in the specialized databases ScienceDirect, PubMed, Taylor and Francis, Spring-
er, and Frontiers, were analyzed. 

RESULTS AND CONCLUSION: Our survey provides an overview of both emergency and surgical tourni-
quets, discussing their mechanism, types, and correct application. The critical decision-making points in 
the application of tourniquets include when to apply and when to remove them, and how to assess for poten-
tial complications following application. Special attention has to be drawn to the complications associated 
with tourniquet use in the form of ischemic injuries and damage due to pressure, and the best practices in 
minimizing risks. Inappropriate tourniquet applications can cause compartment syndrome, skin, vascular, 
and muscle damages, nerve palsy, and even exacerbated hemorrhage. The modern tourniquet use includes 
supplementation of patients with antioxidants to diminish the provoked oxidative stress through the isch-
emia-reperfusion injury. Medical professionals must possess a good understanding of tourniquet applica-
tion so that benefits can be maximized and injuries minimized. 

Keywords: tourniquet, emergency, surgery, trauma, oxidative stress, compartment syndrome
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ABSTRACT

INTRODUCTION: Anatomical education currently relies on classroom experience to allow students to un-
derstand the complex 3D relationships of bones and associated structures. The supplementary material for 
individual study lacks the spatial depth needed to fully grasp the concepts which we would like to teach and 
makes preparation for students difficult.

AIM: 3D online models and physical 3D prints of the osteological collection of the university will allow stu-
dents to access the bones for their preparation at home and allow for better teaching tools in the university. 
Our goal is to create a low-cost, reproducible workflow for the scanning, uploading, and printing of 3D os-
teology models.

MATERIALS AND METHODS: The workflow consists of five key steps: scanning, mesh computation, on-
line uploading, slicing, and 3D printing. We assessed the anatomical accuracy of these models using the 
calcaneus as a reference due to its well-defined osteological measurements, which we cross-referenced and 
compared to the original bone. We found a less than 1% variation from the bone to the model to the print, 
the bottleneck currently still being the scanning. 

RESULTS AND CONCLUSION: The workflow that we present is both affordable and accurate. This research 
sets the stage for wide-scale implementation of innovative 3D technology into the university’s curriculum. 
As implementation progresses we will be able to quantify the effect that this will have on the quality of our 
teaching and allow other researchers and departments to improve their own approach to the technology.

Keywords: anatomy, 3D scanning, 3D printing, education, osteology
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ABSTRACT

INTRODUCTION: Adenylyl cyclases (ACs) catalyze the formation of the second messenger cyclic adenosine 
monophosphate (cAMP) from adenosine triphosphate. They are transducers that participate in signaling 
cascades, regulating metabolism, neurotransmission, cell growth and motility. 

AIM: The aim of this work is to analyze the updated information on the structure, importance of ACs in 
norm and pathology, and therapeutic modulation of their activity.

MATERIALS AND METHODS: Articles, published in the period from 2011 to 2025, in peer-reviewed jour-
nals, included in the databases ScienceDirect, PubMed, Springer, Wiley, and Frontiers, were analyzed. 

RESULTS AND CONCLUSION: Adenylyl cyclases are lyases divided into 6 classes that require as a cofac-
tor Mg2+ (Mn2+). Human class III ACs are represented by 9 transmembrane and 1 soluble isoform. The trans-
membrane ACs are part of the G-protein-coupled receptors, via which act hormones and other signaling 
molecules. This leads to cAMP that activates protein kinase A (PKA). Disturbances in the cAMP signaling 
are found in infertility, bacterial infections, heart failure, erectile dysfunction, neurodegenerative disease, 
depression, schizophrenia, cystic fibrosis, diabetes, and cancer. However, cAMP-PKA signaling has a dual 
role in diabetes and oncogenesis. The excessive or insufficient AC activity reveals its role for understanding, 
preventing, and treatment of socially significant diseases. ACs are regulated by the G-proteins, calmodulin, 
Ca2+, and bicarbonates, but they can be affected by bacterial toxins and drugs like colforsin daropate, silde-
nafil citrate, milrinone, and 2′,5′-dideoxyadenosine. Phytochemicals, such as forskolin, curcumin, resvera-
trol, berberine, and epigallocatechin gallate, are beneficial modulators of ACs. 

Keywords: adenylyl cyclase, G-proteins, cAMP signaling, phytochemicals, socially significant diseases
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ABSTRACT 

INTRODUCTION: Mutations in the KRAS gene are key predictive biomarkers of resistance to anti-EGFR 
therapy in colorectal cancer (CRC). However, standard RT-PCR assays have limited sensitivity (~5% vari-
ant allele fraction, VAF), potentially missing low-frequency mutations that contribute to tumor heterogene-
ity and therapeutic resistance. Droplet digital PCR (ddPCR) offers improved analytical sensitivity (0.1–1% 
VAF), enabling detection of subclonal variants.

AIM: The aim of this work is to compare the analytical performance of RT-PCR and ddPCR for KRAS muta-
tion detection in formalin-fixed paraffin-embedded (FFPE) CRC samples.

MATERIALS AND METHODS: Fifty FFPE samples from patients with colorectal adenocarcinoma were an-
alyzed for KRAS hotspot mutations (codons G12, G13, A59, Q61, K117, A146). All samples were initially test-
ed using RT-PCR as part of routine diagnostics, followed by reanalysis with ddPCR. Concordance and incre-
mental detection rates were calculated.

RESULTS AND CONCLUSION: RT-PCR identified KRAS mutations in 25/50 cases (50.0%), whereas ddP-
CR increased the detection rate to 31/50 (62.0%). ddPCR revealed seven additional mutation-positive sam-
ples among RT-PCR wild-type cases, representing a 14% absolute gain in detection and preventing potential 
false-negative biomarker classification. These additional mutations showed low VAF (median 1.0%, range 
0.5–3.4%), consistent with subclonal tumor populations. The mutation spectrum was dominated by codon 
12 substitutions, aligning with published CRC mutation profiles. Beyond enhanced sensitivity, ddPCR en-
ables longitudinal quantification of mutation burden, supporting its application in minimal residual dis-
ease monitoring and early detection of emerging resistance clones during anti-EGFR therapy. These find-
ings support the integration of ddPCR as a complementary reflex assay to RT-PCR in precision oncology 
workflows for CRC.

Keywords: droplet digital PCR, colorectal cancer, KRAS mutation
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ABSTRACT

INTRODUCTION: Halophilic microorganisms are a promising source of biosurfactants—biodegradable, 
low-toxicity, and renewable surface-active compounds with diverse biotechnological, industrial and medi-
cal applications. 

AIM: In this study, moderately halophilic microorganisms were isolated from saline mud collected at the 
Burgas solar salterns (Bulgaria) to investigate their capacity for biosurfactant production.

MATERIALS AND METHODS: A total of thirty bacterial isolates were recovered using Bushnell–Haas 
agar with 2% hexadecane, olive oil, or glycerol. The BS10HD strain showed good biosurfactant production, 
achieving strong emulsifying activity, E24 = 56%, and lowering surface tension to 27.5 mN/m after seven 
days of batch fermentation. The cell-free supernatant was extracted with a variety of solvents to identify the 
most effective solvent for biosurfactant recovery. The extract material was analyzed by thin-layer chroma-
tography (TLC) and Fourier transform infrared spectroscopy (FTIR). Upon spraying the TLC plate with nin-
hydrin reagent, the appearance of a pink spot indicated the presence of amine functional groups. FTIR anal-
ysis showed characteristic peaks for both lipid and peptide functional groups, including N–H (3,320 cm⁻¹), 
C–H (2,920 and 2,850 cm⁻¹), and amide I/II bands (1,650 and 1,540 cm⁻¹). 

RESULTS AND CONCLUSION: Based on the observed physicochemical properties and analytical data, it 
can be suggested that the biosurfactant produced by Halomonas species, BS10HD, is a lipopeptide com-
pound. In this study, halophilic bacteria from the Burgas salterns were identified as a potent biosurfactant-
producing microorganisms with promising potential for environmental, biotechnological, and medical ap-
plications.

Keywords: biosurfactants. Halomonas species, lipopeptide, TLC
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ABSTRACT

INTRODUCTION: In the view of the increasing antimicrobial resistance worldwide dendrimers have gained 
an increasing interest as an alternative of the widely used antibiotics. In this study, the surface interac-
tions between two dendrimers with proven antibacterial activity, 4-N,N-dimethylamino-1,8-naphthalimide 
(Dab) and 3-bromo-Dab (Dab-Br), and model monolayer and bilayer membranes formed from POPC (1-pal-
mitoyl-2-oleoylphosphatidylcholine) were analyzed.

AIM: The aim of the present study was to visualize the molecular mechanisms of interaction between 
nanoparticles of Dab and Dab-Br and POPC model membranes (monolayers and thin liquid films/TLFs). 

MATERIALS AND METHODS: The two model systems used, Brewster-angle microscopy (BAM) of insolu-
ble mixed POPC-denrimers monolayers and the microinferometric method for studying TLFs of Sheludko 
and Ekserowa, are highly informative methods for visualizing and analyzing surface interactions between 
model membranes and bioactive molecules.

RESULTS AND CONCLUSION: Brewster-angle microscopy images showed a significant change in the mor-
phology and presence of surface aggregates of the mixed POPC+denrimer monolayers as a result of the ad-
dition of the nanoparticles, with the effect being more pronounced for Dab-Br. Microscopic images of TLFs 
demonstrated that in presence of dendrimers the films were thinning more slowly and the time for black 
film formation increased, especially for Dab-Br. The film thicknesses measured showed that when Dab was 
added, the thickness did not change, while Dab-Br increased this parameter. The results obtained demon-
strated the significance of the positive charge in the dendrimers studied on the antibacterial properties of 
novel antimicrobials in view of their destabilizing effect on bacterial membranes. 

Keywords: dendrimers,; POPC, monolayers, thin liquid films
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ABSTRACT 

INTRODUCTION: Circulating tumor DNA (ctDNA) reflects tumor burden and may detect molecular resid-
ual disease (MRD) after surgery. Early ctDNA kinetics could stratify recurrence risk before radiological pro-
gression. This study evaluates postoperative ctDNA dynamics in lung cancer and explores associations with 
clinicopathological characteristics.

MATERIALS AND METHODS: This preliminary study included 12 patients with histologically confirmed 
lung cancer treated with curative-intent surgery. Plasma was collected preoperatively, on postoperative day 
10, and at 1 and 3 months. Total circulating DNA was quantified as a surrogate of ctDNA dynamics. Clinical 
parameters included tumor size, pathological stage, NM status, type of surgery, and adjuvant therapy. Lon-
gitudinal changes were assessed by paired statistics.

RESULTS: A consistent decline in ctDNA was observed after surgery in most patients. Two patients (16.7%) 
died during follow-up and showed minimal or absent ctDNA reduction, indicating persistent MRD. Slower 
ctDNA decline showed directional association with higher tumor burden and advanced NM status, while pa-
tients receiving adjuvant therapy tended to show a deeper ctDNA reduction by 3 months. 

DISCUSSION AND CONCLUSION: These preliminary findings support the feasibility and prognostic rel-
evance of ctDNA monitoring after lung cancer surgery. Lack of ctDNA decline appears associated with un-
favorable early outcome, including mortality. ctDNA kinetics may therefore complement TNM staging in 
postoperative risk stratification and guide surveillance intensity and adjuvant treatment decisions. Future 
work will include mutation-specific ctDNA analysis (e.g., quantification of tumor driver variants) to im-
prove molecular sensitivity and assess minimal residual disease with higher specificity. Larger prospective 
datasets and extended follow-up are in progress.

Keywords: lung cancer, ctDNA, molecular residual disease (MRD), prognosis, NM status, surgery, 
adjuvant therapy, liquid biopsy
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ABSTRACT

INTRODUCTION: In recent decades, there has been increasing interest in developing natural-source sup-
plements with high efficacy and fewer side effects for the prevention and treatment of dyslipidemia and re-
dox imbalance. Recently, a new supplement containing CDP-choline, rosehip-derived vitamin C and ex-
tracts from green tea and aronia (Cytodeox™) was developed. Although the biological activities and health 
benefits of all ingredients are well documented, their potential to act cumulatively on lipid profile and oxi-
dative stress remains unexplored. Additionally, the influence of lifestyle factors on these effects needs to be 
clarified.

AIM: The aim of this work is to evaluate the effects of Cytodeox™ on lipid profile and redox status in healthy 
volunteers after six months of supplementation, as well as to assess the influence of lifestyle factors on these 
effects.

MATERIALS AND METHODS: Forty-three volunteers aged 40–65 (F31/M12) were involved in the study 
with six months of Cytodeox™ supplementation. Their health status and lifestyle habits were obtained by a 
questionnaire. Fasting blood samples were collected before and after the Cytodeox™ supplementation to de-
termine the lipid profile and oxidative stress parameters. Participants were grouped based on their gender 
and lifestyle habits.

RESULTS AND CONCLUSION: Cytodeox™ significantly reduced lipid profile parameters and malondial-
dehyde levels across the entire group. Smoking, but not alcohol consumption, had a negative impact on nu-
traceutical supplementation. Surprisingly, the beneficial effects were also manifested in the overweight and 
sedentary lifestyle groups. Cytodeox™ supplementation can improve the lipid profile and redox status, even 
in individuals with some poor lifestyle habits.

Keywords: citicholine, plant extracts, lipid profile, oxidative stress, biomarkers, lifestyle factors
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ABSTRACT

INTRODUCTION: Chalcones represent a class of both natural and synthetically derived compounds charac-
terized by an α,β-unsaturated carbonyl system. They have been identified as promising scaffolds in medic-
inal chemistry owing to their structural simplicity and versatile reactivity. The growing interest of the sci-
entific community in these compounds stems from the possibility of functionalizing their basic chemical 
structure at various positions, resulting in diverse pharmacological activities: antiarrhythmic, antiplatelet, 
antidiabetic, antineoplastic, anti-inflammatory, antioxidant, antiobesity, hypolipidemic, antituberculosis, 
antimalarial, antibacterial, antifungal, antiulcer, immunosuppressive, anxiolytic, and osteogenic. Despite 
promising in vitro data, subsequent in vivo studies are scarce for most of the compounds.

AIM: The aim of this study is to summarize the latest data on chalcones for which there is in vitro evidence 
and information on advanced-stage clinical trials.

MATERIALS AND METHODS: Literature review of peer-reviewed sources in global databases with a focus 
on chalcone derivatives in advanced phase of clinical trials was conducted.

RESULTS AND CONCLUSION: Chalcones continue to represent a rich and productive foundation in medic-
inal chemistry, particularly for anticancer and anti-infective applications. 

Recent studies have focused on promising hybrid designs and SAR optimization. Priorities in future work 
should be to improve ADME, target specificity, in vivo validation, and clinical applications. The continued 
integration of synthetic chemistry, computational modeling, and biological evaluation of chalcones are the 
ways to accelerate their implementation into clinically viable therapeutics.

Keywords: chalcones, structure–activity relationship, drug design
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ABSTRACT

INTRODUCTION: The therapeutic potential of sulfur-containing mineral water (SMW) has been recog-
nised since ancient times. Given the substantial amount of data on the beneficial effects of sulfur-contain-
ing active ingredients in foods, interest in SMW has been increasing in recent years, particularly regarding 
its contribution to human health as part of the daily diet. The anti-inflammatory potential of sulforaphane 
(SFN), allicin (ALL), and taurine (TAU) is well documented. 

AIM: This study aimed to analyse and compare the anti-inflammatory potential of SMW, SFN, ALL, and 
TAU on human intestinal epithelial cells (HIEC-6). 

MATERIALS AND METHODS: A cell viability assay was performed, selecting three concentrations for each 
sulfur-containing compound. In a model of lipopolysaccharide-induced inflammation, total RNA was ex-
tracted, and the gene expressions of cyclooxygenase-2 (COX-2), tumour necrosis factor-alpha (TNFα), inter-
leukin-1ß (IL-1ß), and IL-1ß receptor antagonist (IL1RN) were analysed. 

RESULTS AND CONCLUSION: With the exception of ALL, all studied compounds significantly decreased 
the expression of COX-2 in a dose-dependent manner. No change in IL-1ß expression was observed in SMW- 
and SFN-treated cells. All sulfur compounds, including SMW, significantly decreased TNF-α expression, 
and this effect was particularly pronounced in TAU-treated cells. SMW, SFN, and ALL, but not TAU, in-
creased the mRNA levels of IL-1RN in unstimulated cells. In conclusion, SMW significantly modulated the 
expression of the studied markers, and these effects were comparable to those of SFN, TAU, and ALL. These 
results demonstrate the anti-inflammatory potential of SMW and elucidate the underlying mechanisms be-
hind its therapeutic effects.

Keywords: sulfur-containing mineral water, sulforaphane, taurine, allicin, HIEC-6, LPS-induced 
inflammation
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ABSTRACT

INTRODUCTION: Plantago lanceolata (ribwort plantain) is traditionally used for respiratory and wound 
care and contains iridoids (aucubin, catalpol), phenylethanoid glycosides (acteoside/plantamajoside), and 
polysaccharides implicated in antioxidant, anti-inflammatory, antimicrobial, and barrier-support actions 
relevant to primary prevention.

AIM: This review aims to synthesize evidence on the preventive benefits and allergenic risks of Plantago 
lanceolata for human health and to outline the key research gaps.

MATERIALS AND METHODS: A narrative review was undertaken of studies indexed in PubMed/NCBI, 
Web of Science, Scopus, and MDPI journals concerning Plantago lanceolata—including ethnobotanical and 
phytochemical overviews, antimicrobial and antifungal evaluations, cytotoxicity investigations, allerge-
nomics, and environmental/biomonitoring research—with emphasis on human relevance, mechanisms, 
safety, and standardization.

Results and Conclusion: Leaf extracts of P. lanceolata contain steroids, flavonoids, tannins, saponins, gly-
cosides, and phenolics. Extracts inhibit Gram-negative and Gram-positive bacteria and show antifungal ac-
tivity against Candida albicans and Malassezia spp., supporting skin/mucosal prevention use cases. Meth-
anolic extracts reduce A549 lung-cancer cell viability and potentiate methotrexate/cytarabine while bet-
ter preserving macrophage viability—an adjunct-chemotherapy signal requiring in vivo confirmation and 
extract standardization. Immunoproteomics identifies multiple IgE-reactive pollen allergens, indicating a 
clinically relevant respiratory risk for sensitized individuals and favoring pollen-free oral/topical formula-
tions. Overall, P. lanceolata shows credible preventive potential centered on barrier integrity, infection con-
trol, and inflammation modulation. Translation to practice will require chemically characterized prepara-
tions (e.g., acteoside/plantamajoside markers), dose–response and safety studies in at-risk groups, and clear 
allergy labeling with pharmacovigilance.

Keywords: iridoids, phenylethanoid glycosides, antimicrobial activity, wound healing, immunoproteomics



74 Scripta Scientifica Pharmaceutica, 2025;12, suppl. 2
Medical University of Varna

Conference Science and Technologies in Biomedicine, Varna, Bulgaria, 29–31 October 2025

PHYTOCHEMICAL COMPOSITION AND BIOLOGICAL 
ACTIVITY OF BILBERRY FRUIT JUICE (VACCINIUM 

MYRTILLUS L.) FROM BULGARIA
Yoana Kisselova-Kaneva1, Zhechko Dimitrov2, Ignat Ignatov3, Teodora P. Popova4,  

Irina Gotova2, Teodora Todorova5, Krassimir Boyadzhiev5, Ivan Angushev6, Diana Ivanova1

1Department of Biochemistry, Molecular Medicine and Nutrigenomics, Faculty of Pharmacy, 
Medical University of Varna, Bulgaria

2LB-Bulgaricum PLC, R&D Center, Sofia, Bulgaria
3Scientific Research Center of Medical Biophysics (SRCMB), Sofia, Bulgaria

4Faculty of Veterinary Medicine, University of Forestry, Sofia, Bulgaria
5Institute of Biodiversity and Ecosystem Research,  
Bulgarian Academy of Sciences, Sofia, Bulgaria

6Medical University of Sofia, Bulgaria

ABSTRACT 

INTRODUCTION: Blueberries have been used for centuries in traditional medicine in Bulgaria and many 
countries worldwide. 

AIM: This study examined polyphenol composition, antioxidant properties, and biological activity of bil-
berry (Vaccinium myrtillus L.) fruit juice from Bulgaria. 

MATERIALS AND METHODS: Antioxidant potential was analyzed with ABTS, DPPH and FRAP methods. 
Total polyphenol, flavonoids and anthocyanin contents were measured with colorimetric methods. Specific 
anthocyanins content was measured by UPLC-MS/MS. Cytoprotective and supeoxide anion radical scaveng-
ing activity were analysed in in vitro Saccharomyces cerevisiae experiments. 

RESULTS AND CONCLUSION: UPLC-MS/MS analysis revealed total anthocyanin content of 338.5 mg/100 
g fresh fruits and dominant compounds were malvidins (38.1%), delphinidins (33.2%), petunidins (18.6%), 
and cyanidins (10.1%). Total polyphenol content was 8.40 ± 0.29 mg GAE/100 mL, and total flavonoid con-
tent—7.26 ± 0.11 mg QE/100 mL. Antioxidant potential was as follows: ABTS (3.6 ± 0.08 mM UAE), DPPH 
(89±2.1 %), and FRAP (2.4 ± 0.09 mM Fe(II)/L). Cell-based assays demonstrated significant cytoprotective 
activity and reduced metyl methanesulfonate-induced superoxide anions. These results demonstrate the 
value of Bulgarian bilberry juice as a source of bioactive compounds as a potential raw material for pharma-
ceutical and nutritional industry. 

Keywords: anthocyanins, antioxidants, bilberry, cytoprotective, polyphenols, Vaccinium myrtillus
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FROM NATURAL HEALING TO FUTURE TECHNOLOGIES—
SHAPING THE FUTURE OF PEDIATRIC CARE
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ABSTRACT

INTRODUCTION: Pediatric care in the Children Department of Specialized Rehabilitation Hospital, Banja 
Koviljača is focused on rehabilitation through classical methods, integrating physical therapy, hydrothera-
py and individualized exercise plans. It is supported by the unique natural factor—sulphuric mud and hy-
drogen sulfide-rich mineral water, but there are also perspectives of further technological development.

AIM: The aim of this paper is to present traditional and classical methods in the rehabilitation of children 
and to highlight new treatment possibilities that follow modern scientific and technological advancements.

MATERIALS AND METHODS: The presentation is based on structured overview of current therapeutic ap-
proaches in pediatric rehabilitation focusing on the use of natural agents. Indications and contraindica-
tions are presented in line with current clinical guidelines and literature. Emphasis is placed on integrating 
traditional approaches with recent scientific and technological advances.

RESULTS AND CONCLUSION: The therapeutic potential of sulphuric mud of Banja Koviljača in pediatric 
treatment derive from a well-known complex interplay of physical, chemical, biological and psychological 
factors along with traditionally acknowledged benefits. The future of pediatric rehabilitation in balneology 
can also benefit from emerging technologies. These tools do not replace our natural therapeutic factor but 
rather enhance its effectiveness and help us adapt to modern standards of care. In this way, we see the path 
forward as an integration of tradition, natural healing and accessible technological support, ensuring that 
pediatric patients receive the best of both worlds.

Keywords: pediatric rehabilitation, hydrogen sulfide-rich mineral water, mud, modern technologies
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This lecture presents the biochemistry and physiology of hydrogen sulfide (H₂S) in balneology, focusing on 
cutaneous delivery and clinical translation. 

It begins with the properties of mineral-medicinal water and the H₂S/HS⁻ equilibrium at physiological pH, 
which determines bioavailability and effective dose in thermal practice, with activity as hydrogen sulfide 
and as polysulfides. 

H₂S will be reviewed as an active gasotransmitter without a specific receptor, acting on redox-sensitive tar-
gets, notably opening KATP ion channels with vasodilation, modulating mitochondrial hemoproteins, and 
affecting proteins with Fe–S or Zn clusters. 

Protein cysteine persulfidation will be highlighted as a post-translational modification that tunes enzymes, 
ion channels, and transcription factors, embedding H₂S within the reactive species interactome. Down-
stream effects through KEAP1/NRF2, PI3K/Akt/mTOR, Wnt/β-catenin, MAPK/ERK, and NF-κB pathways, 
together with influences on signal transduction and indirect effects on ribosomes, as well as activity on 
HDACs and DNMTs and activation of sirtuins, help explain cytoprotective, antioxidant, and anti-inflam-
matory outcomes observed with sulfurous mineral waters. Collectively, these mechanisms support H₂S as 
a regulator of gene expression without altering DNA sequence and as a modulator of cellular epigenetics. 

The talk will address how sulfurous mineral water acts in dermatology, otorhinolaryngology, musculoskel-
etal, and digestive conditions, and will compare balneation and peloids as delivery vehicles, considering the 
roles of temperature, exposure time, and water oxygenation. 

CONCLUSION: H₂S is a redox-signaling modulator that has already shown therapeutic potential in thermal 
medicine when rigorous, measurable protocols are applied.

Keywords: sulfurous mineral water, hydrogen sulfide, balneology
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