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19  TH
U

12:00 – 13:00
Main Hall

Registration and Welcome Reception                                       

13:00 – 13:20
Lecture room 1

Opening Ceremony                                                                    
Goran Hauser, MD, PhD, Dean of the Faculty of Medicine, Rijeka
Marina Šantić, PhD, Vice Dean for Scientific Research
Maša Knežević, MSc, President of the Congress

13:20 – 15:55
Lecture room 1

Topic 1. Biomedicine                                                                  
Chaired by: Vanda Juranić Lisnić and Lena Zatković                                                      

13:20 – 13:55 Invited lecture 1: Niels Lemmermann (Germany)  The murine 
cytomegalovirus as a model for human cytomegalovirus 
infection after hematopoietic cell transplantation

13:55 – 14:10 Ana Bura: Platelets in Lowe syndrome: how OCRL contributes to 
the cytoskeletal rearrangements during platelet activation  

14:10 – 14:25 Anamaria Đukić: MAML1-induced HPV E6 oncoprotein stability 
is required for cellular proliferation and migration of cervical 
tumor-derived cells

14:25 – 14:40 Dubravka Karner: IImmunological role of cellular prion protein 
(PrPC) during viral infection 

14:40 – 14:55 Lydia Knight: Control of Platelet Glycoprotein Ib and Integrin 
αIIbβ3 Receptor Trafficking   

14:55 – 15:10 Robert Kolman: Vps34 kinase in megakaryocyte response to 
high platelet needs through interleukin-1-alpha  

15:10 – 15:25 Sara Čabrijan: Pharmacological targeting of phosphatidylinositol-
4-kinase A reveals its important role in platelet spreading 

15:25 – 15:40 Kristina Skroče: Functional adaptations to 4 weeks of high 
interval intensity training in STEMI and NSTEMI patients   

15:40 – 15:55 Vedrana Drvar: Inflammatory characteristics of peripheral blood 
lymphocytes from patients with osteoarthritis 

Final program

MAY, 2022
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20  FR
I

15:55 – 16:55
Main Hall

Lunch break                                                                                              

16:55 – 18:15
Lecture room 1

Topic 2. Clinical Medicine (part I)                                                   
Chaired by: Marko Klarić and Marija Livajić 

16:55 – 17:30 Invited lecture 2: Niall Hyland (Ireland) Drug-Gut Microbiota 
Interactions

17:30 – 17:45 Damir Vučinić: PD-L1 expression is regulated by microphthalmia-
associated transcription factor (MITF) in nodular melanoma 

17:45 – 18:00 Darko Brnić: Urotensin II levels in patients with ulcerative colitis 

18:00 – 18:15 Kristina Klarić: Contrast-enhanced Digital Mammography – 
experience in General Hospital Pula  

18:15 – 20:00
Main Hal

Poster Session and Poster pitches                                                        
Snacks 

12:00 – 13:00
Main Hall

Registration 

13:00 – 14:00
Lecture room 1

Topic 2. Clinical Medicine (part II)                                                               
Chaired by: Marko Klarić and Marija Livajić 

13:00 – 13:15 Silvana Petretić Majnarić: Reproductive outcome in infertile 
patients with thyroid autoimmunity 

13:15 – 13:30 Valentino Rački: Genetic basis of a Croatian cohort of early and 
familial onset Parkinson’s disease patients: Preliminary findings 

13:30 – 13:45 Eliša Papić: The role of gut microbiota composition and 
metabolic function on the symptoms and disease progression of 
Parkinson’s disease 

 13:45 – 14:00 Dorotea Drašković: Epidemiological and clinical characteristics 
of patients with Spitz tumors - a single center retrospective study  

14:00 – 15:05
Lecture room 1

Topic 3. Dental Medicine 
Chaired by: Irena Glažar and Ana Zulijani 
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14:00 – 14:35 Invited lecture 3: Alena Knežević (USA) Polywave Light Curing 
Units - What we need to know?

14:35 – 14:50 Magda Tomljanović: Root canal anatomy preservation – in 
vitro comparison of rotational and reciprocal instrumentation 
technique 

14:50 – 15:05 Ella Sever: The evaluation of psychological factors in burning 
mouth syndrome  

 15:05 – 16:00
Main Hall

Lunch break                                                                                                                                            
 

16:00 – 17:05
Lecture room 1

Topic 4. Public Health 
Chaired by: Lovorka Bilajac and Ina Viduka

16:00 – 16:35 Invited lecture 4: Hein Raat (Netherlands) Working in medicine, 
public health, and research: My own career journey, how to 
obtain a PhD in the Netherlands

16:35 – 16:50 Ana Božanić: National digital mammography dose survey 

16:50 – 17:05 Shelly Melissa Pranić: Assessing the readability and quality of 
patient or caregiver fact sheets for COVID-19 drug products with 
emergency use authorization 

17:05 – 18:25
Lecture room 1

Topic 5. Environmental engineering
Chaired by: Marina Šantić and Maša Knežević

17:05 – 17:40 Invited lecture 5: Dušanka Milojković-Opsenica (Serbia) 
Analytical contribution to food authenticity assessment

17:40 – 17:55 Mihaela Marinović Glavić: Preliminary results from the 
EH-UH 2 Study

17:55 – 18:10 Kaća Piletić: Susceptibility of methicillin – resistant 
Staphylococcus aureus biofilm to gaseous ozone 

18:10 – 18:25 Doris Šegota: Typical values of dose indicators for DECT brain 
examinations

18:25 – 20:00
Main Hall

Poster Session and Poster pitches 
Closing and Snacks    
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POSTERS

1. Ana Terezija Jerbić Radetić, Sanja Zoričić Cvek, Antonio Raič, Roko Pirović, 
Olga Cvijanović Peloza: CSBD healing after augmentation with Xenogeneic 
biomaterial and Dentin – Micro-CT and Immunohistochemical analysis

2. Andrea Cedilak, Lucia Nanić, Florian Gruber, Miljenko Huzak, Ivica 
Rubelj: Reprogramming of Skin Homeostasis and Regeneration by Micro-
transplantation of Young Fibroblasts

3. Barbara Radovani, Janko Szavits Nossan, Gordan Lauc, Ivan Gudelj: Altered 
N-glycosylation of immunoglobulin G and total plasma proteins in patients 
with atrial fibrillation

4. Ena Pešut, Ivana Šimić, Ivana Ivkošić Erceg, Rajko Fureš, Ivan Sabol: 
Analysis of HPV infected cells using different biomarkers by mass cytometry

5. Igor Štimac, Ivona Viduka, Gordana Blagojević Zagorac, Pero Lučin, Hana 
Mahmutefendić Lučin: siRNA silencing as a screening method for detection 
of cellular proteins responsible for membrane reorganization in early phase of 
murine cytomegalovirus infection

6. Ina Viduka, Mateja Ožanič, Valentina Marečić, Maša Knežević, Mirna 
Mihelčić, Marina Šantić: Autophagic vacuole as a niche for Francisella

7. Ingrid Šutić Udović, Gordana Kenđel Jovanović, Sanja Klobučar Majanović: 
Anti-inflammatory diet in the treatment of obesity

8. Ivana Pavičić, Filip Rokić, Oliver Vugrek: Signaling pathways changes 
caused by S-adenosylhomocysteine hydrolase deficiency in HEK293T cells

9. Ivona Viduka, Igor Štimac, Ljerka Karleuša, Gordana Blagojević Zagorac, 
Hana Mahmutefendić Lučin, Pero Lučin: Digital holotomographic microscopy 
reveals decreased lipid levels in the early phase of murine cytomegalovirus 
infection following dynasore treatment

10. Lucija Malešić, Matko Oguić, Marko Blašković, Ana Terezija Jerbić 
Radetić, Robert Vukman, Olga Cvijanović Peloza: Immunohistochemical 
differences between inflammatory, cytoprotective and osteoinductive response 
of bone tissue after application of autologous dentin, Cerabone® and blend of 
Cerabone® with autologous bone
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11. Maša Knežević, Ina Viduka, Mirna Mihelčić, Mateja Ožanič, Valentina 
Marečić, Marina Šantić: The interaction between Francisella and amoeba in 
terms of cell death

12. Nada Birkić, Zeljka Minić, Toni Azar, Krishna Rao Maddipati, Christian 
A. Reynolds: Excessive Dietary Linoleic Acid Promotes Plasma Accumulation 
of Pronociceptive Fatty Acyl Lipid Mediators

13. Sara Bilić Knežević, Damir Grebić, Manuela Alvirović, Tamara Gulić: 
Heat shock protein 70 mediated cancer cell invasion properties

14. Tea Vasiljević, Tanja Matijevic Glavan: Isolation and characterization of 
exosomes isolated from tumor cells

15. Andrea Lončar, Svjetlana Grbac-Ivanković, Sanjin Rački: The role of 99mTc-
MAG3 clearance calculated from dynamic renal scintigraphy in monitoring 
patients with transplanted kidney

16. Ines Šahinović, Sanja Mandić, Damir Mihić, Mario Duvnjak, Domagoj 
Loinjak, Dario Sabadi, Zlatko Majić, Ljiljana Perić, Vatroslav Šerić: Plasma 
concentration of endocannabinoid anandamide as sepsis mortality predictor

17. Jasna Marušić, Emina Babarović: The association between PIK3CA gene 
mutation status, expression of CTLA-4, PD-1 and tumor lymphocyte infiltrate 
in HR+/HER2- breast cancer

18. Katarina Dujmović-Hasanbegović, Andrija Marković, Sandra Peternel: 
Atopy and vitamin D in chronic hand eczema

19. Mari Rončević Filipović, Đurđica Cekinović Grbeša, Felix Wensveen, Inga 
Kavazović: POST-COVID-19 syndrome and SARS-CoV-2 specific CD8 + T 
lymphocytes

20. Marija Rogoznica, Ana-Marija Laškarin, Vedrana Drvar, Viktor Peršić, 
Tatjana Kehler: Physical symptoms, degree of anxiety and depression correlate 
with the concentration of HSP70 in the saliva of patients with rheumatoid 
arthritis

21. Marina Perković, Tomislav Perković: Value of fractional exhaled nitric oxide 
and neutrophilia in acute exacerbation of chronic obstructive pulmonary disease

22. Pavo Perković, Tomislav Perković, Marina Perković: Smoothened protein 
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expression in placentas with fetal growth restriction and pathological Doppler 
findings of the umbilical artery

23. Ana-Marija Laškarin, Vedrana Drvar, Tatjana Kehler, Renata Gržić, Nikša 
Dulčić: Temporomandibular disorders in patients with spondyloarthritis

24. Ema Paljević, Jelena Vidas, Ivana Brekalo Pršo, Sonja Pezelj-Ribarić, 
Romana Peršić Bukmir: Association of smoking habit and socioeconomic status 
with the healing of apical periodontitis

25. Melani Sigler Zekanović, Gabrijela Begić, Dijana Tomić Linšak, Ivana 
Gobin: Pseudomonas aeruginosa biofilm destruction by combine activity of UV 
radiation and chlorination

26. Nujić Danijela, Jerković Helena, Miškulin Ivan, Milas Josip: Association 
between mental disorders and overweight/obesity among children and 
adolescents: a systematic review and meta-analysis

27. Ivan Brzić, Zlatko Trobonjača, Bojan Jelaković: Improvement in agriculture 
and exposure to aristolochic acid in Balkan endemic nephropathy

28. Kata Ivanišević, Marija Spevan, Sandra Bošković: Psychometric evaluation 
of the Croatian version of the nurse professional competence scale

29. Ljerka Armano, Aleksandar Racz, Vanja Tešić: Integrating Complementary 
and Alternative Medicine in Education of Health Care Workers – Do we need 
it?

30. Marija Spevan, Sandra Bošković, Kata Ivanišević: Assessment of mental 
well-being in the general population in Croatia during the first wave of the 
Covid 19 pandemic – cross-sectional study

31. Tatjana Munko, Nataša Janev Holcer: Assessment of risk factors for delays 
in the detection and diagnosis of pulmonary tuberculosis in the Republic of 
Croatia - a review of the problem

32. Vesna Višekruna Vučina, Sanja Kurečić Filipović, Bernard Kaić: Results of 
I-MOVE study on seasonal influenza vaccine effectiveness in season 2019/2020 
in Croatia
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INVITED LECTURE 1

The murine cytomegalovirus as a model for human cytomegalovirus infection 
after hematopoietic cell transplantation

Niels A. Lemmermann

Institute for Virology and Research Center for Immunotherapy University Medical 
Center Mainz, Germany

The human cytomegalovirus (hCMV) is the prototype of the β-herpesviruses. 
Whereas infection of immunocompetent patients causes mostly only 
mild symptoms, the infection of the immunological immature fetus or 
immunosuppressed patients e.g., after solid organ or hematopoietic cell 
transplantation (HCT) is highly relevant. In HCT recipient’s reactivation of 
latent hCMV can causes multiple-organ disease and interstitial pneumonia 
during the immunocompromised phase before hematopoietic reconstitution 
restores antiviral immunity. The investigation of pathomechanisms and 
intervention strategies is limited to observational studies in patients because of 
ethical issues and the species specificity of viral replication. Thus, experimental 
studies targeting mechanisms require animal models that match the situation in 
patients as close as possible. The mouse model of infection with murine CMV 
(mCMV) has revealed valid principles of CMV-host interactions and can mimic 
the clinical situation of CMV reactivation in HCT recipients. Specifically, the 
mouse model showed the proof-of-principle of cellular immunotherapy of CMV 
disease in immunocompromised recipients.
In the last decade, we enhanced the classical model of mCMV infection after 
syngeneic HCT to clinically more relevant allogeneic transplantation systems 
with MHC/HLA or minor histocompatibility loci mismatch donor and 
recipient. From clinical observations, it is known that after allogeneic HCT 
a lethal outcome of hCMV infection is more frequent compared to syngeneic 
HCT. Further, the allogenic HCT bears a risk of graft-vs.-host disease (GvHD). 
Recently, we investigated the induction of GvHD and reconstitution of antiviral 
control in experimental HCT with either MHC class-I or minor-H mismatch 
between donor and recipients following mCMV infection. In these allogeneic 
HCT MHC-I or minor-H disparity promote lethal CMV disease without any 
association with GvHD histopathology. In contrast, insufficient reconstitution 
of high-avidity antiviral CD8 T cells has been found to correlate with enhanced 
lethality. Notably, mice infected with an immune evasion gene deletion mutant 
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of mCMV survived under otherwise identical transplantation conditions. These 
results suggest that histoincompatibility promotes CMV disease by inducing 
non-cognate transplantation tolerance that dampens the mismatch-specific 
GvH response but also inhibits an efficient reconstitution of antiviral CD8 T 
cells with the consequence of lethal CMV disease.

Keywords: allogenic HCT; immune evasion; mCMV; syngeneic HCT, viral 
immue evasion
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INVITED LECTURE 2

Drug-Gut Microbiota Interactions

Niall Patrick Hyland
 
Department of Physiology and APC Microbiome Ireland, University College Cork, 
Cork, Ireland 
 
A growing body of evidence suggests that the gut microbiota not only plays 
a key role in health and disease, but can itself also influence the actions of a 
range of xenobiotics in both beneficial and potentially harmful ways. The 
significance of both microbial metabolism of xenobiotics and the impact of the 
gut microbiome on host hepatic enzyme systems is gaining traction and presents 
a further challenge in drug discovery efforts, with implications for improving 
treatment outcomes or counteracting adverse drug reactions. In this talk I will 
give a broad overview of our work, and that of others, in the area of microbial 
drug metabolism. In particular, I will discuss the influence of the microbiota, 
and the modulation of its composition, on faecal enzymatic activity, microbial 
regulation of hepatic genes implicated in drug metabolism and evaluate whether 
changes in the gut microbiota influence the oral bioavailability of two commonly 
prescribed antipsychotics. Our data demonstrate that multiple factors influence 
the activity of bacterial-derived enzymes and in turn, their function, which may 
have potential clinical implications for drug metabolism and the deconjugation 
of host-produced glucuronides in the gut. Our work also examined whether 
expression of hepatic genes implicated in drug metabolism and transport display 
sensitivity to the microbiome, microbiome-derived metabolites, and microbial-
targeted interventions. This work may provide the impetus to explore the effects 
of microbiota-targeted interventions in normalising host metabolic activity to 
reduce inter-individual variability in drug pharmacokinetics or to enhance drug 
efficacy. 
 
Keywords: β-glucuronidase; cytochrome P450; olanzapine; gut microbiome
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INVITED LECTURE 3

Polywave Light Curing Units - What we need to know?

Alena Knežević

Herman Ostrow School of Dentistry, University of Southern California, Los Angeles, 
USA
St. Anthony Croatian Children’s School, Los Angeles, USA
 
Proper light curing and selection of light curing units/curing mode are essential 
factor in achieving long-lasting composite restoration. In the lecture presenter 
will overview light curing units for composite resin photopolymerization with 
focus on polywave light curing units, their advantages, disadvantages, and proper 
clinical use. Factors impacting polymerization, polymerization shrinkage and 
polymerization shrinkage stress will be also briefly discussed.

Keywords: light curing; polymerization; polywave
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INVITED LECTURE 4

Working in medicine, public health, and research: My own career journey, how 
to obtain a PhD in the Netherlands

Hein Raat

Dept. of Public Health Erasmus MC-University Medical Center Rotterdam, The 
Netherlands
  
Public health as a profession, and as research, is interdisciplinary. Relevant 
disciplines are medicine and nursing, epidemiology, statistics, sociology, 
behavioral sciences, and many more disciplines. In many countries, in the field 
of health, the medical master and the public health master are separated. A 
student chooses either a medical master, or a public health master. However, 
the two fields overlap.  
In addition to the possibility of obtaining a master degree in public health, in 
the Netherlands, a medical doctor can do a medical specialization in the field 
of public health. After that specialization, the ‘doctor-in-training’ becomes a 
public health medical doctor. In the Netherlands, there are specific job positions 
in the field of preventive medicine and public health, for which this background 
is required.  
Although this system works well, it has been recognized that there is generally a 
lack of research skills among the public health professionals in the Netherlands. 
In the Netherlands, most public health professionals don’t carry out (public 
health) research in their daily professional life; although this is seen as the ideal 
situation. By its nature, the profession of public health asks for scientific and 
epidemiological analyses regarding population health problems.  
At this moment, in the Netherlands, a lot of effort is done to make the medical 
work and public health work in practice ‘more academically’. And efforts are 
being made to make the training of medical and public health professionals 
‘more academically’. 

Keywords: career journey; PhD; public health
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INVITED LECTURE 5

Analytical contribution to food authenticity assessment

Dušanka Milojković-Opsenica1,2 
 
1 Chair of Analytical Chemistry & Center of Excellence for Molecular Food Sciences, 
University of Belgrade – Faculty of Chemistry
2 InovaLab – Laboratory for Food Authenticity Testing, Innovative Center of the 
Faculty of Chemistry Ltd. 
 
Food authenticity is very important topic, not only for consumers but also for 
the producers, food industry, traders, and regulatory bodies. Commonly, the 
food is considered authentic if it: complies with legislation; has the necessary 
composition for a legal name; matches the description on the label; and is 
not economically adulterated by substitution of its ingredients with similar 
but cheaper ones. Therefore, to test for the authentication implies confirming 
all requirements regarding product description or detection of fraudulent 
statements according to the proposed legal regulations have been fulfilled. 
Verifying the description of food in terms of its composition, production method 
(conventional,  organic, traditional procedures), processing technologies, and 
origin (biological, geographical) is a challenging task for chemists in food 
analysis, commonly addressed using analytical fingerprints generated by 
combination of sophisticated analytical methods and advanced multivariate 
data analysis.  
The assessment of food authenticity is usually based on finding a specific marker 
or markers, i.e. one or two food ingredients or their specific ratio, which are 
indicative of certain characteristics of the product. In most cases a solution of 
this challenging task comprises systematic analysis of statistically significant 
number of authentic samples of a given food product with respect to both 
natural variation of the investigated criterion and analytical uncertainty.  
Different targeted and non-targeted analytical methods have been developed 
for the estimation of food authenticity. These methods include: various 
chromatographic techniques such as gas chromatography (GC), high-
performance or ultra-performance liquid chromatography (HPLC or UPLC), 
(high-performance) thin-layer chromatography ((HP)TLC); electrophoresis; 
spectroscopic techniques: ultraviolet-visible spectrophotometry; infrared (IR), 
Raman, fluorescence and nuclear magnetic resonance (NMR) spectroscopy; 
stable isotope analysis (stable isotope ratio mass spectrometry – IRMS, site-
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specific natural isotope fractionation-NMR – SNIF-NMR); enzymatic, 
immunological and DNA-based methods as well as hyphenated methods 
(GC-MS, UPLC-MS) and metabolomics. Sophisticated laboratory methods 
produce large data sets whose processing requires multivariate mathematical 
methods such as principal component analysis (PCA), partial least squares-
discriminant analysis (PLS-DA), soft independent modelling by class analogy 
(SIMCA), k-nearest neighbours (kNN), parallel factor analysis (PARAFAC), 
and multivariate curve resolution-alternating least squares (MCR-ALS). 
 
Keywords: analytical fingerprint; chemometrics; food analysis
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ORAL PRESENTATION 1

Platelets in Lowe syndrome: how OCRL contributes to the cytoskeletal rear-
rangements during platelet activation 

Ana Bura1, Markus Bender2, Antonija Jurak Begonja1 
 
1 University of Rijeka, Department of Biotechnology, Rijeka, Croatia 
2 University of Wuerzburg, Germany 
 
Lowe syndrome (LS) is a rare X-linked disorder characterized by symptoms that 
affect three specific organs: the brain, the eyes, and the kidneys. LS patients suffer 
from central hypotonia, mental retardation, glaucoma, congenital cataracts, 
and low molecular weight proteinuria that leads to renal Fanconi syndrome. 
It is caused by mutations in the oculocerebrorenal syndrome of Lowe protein 
(OCRL) which is a 5-phosphatase that dephosphorylates phosphatidylinositol-
4,5-bisphosphate [PI(4,5)P2] to phosphatidylinositol-4-monophosphate (PI4P). 
PI(4,5)P2 is localized at the plasma membrane and has many roles in the cell 
including the regulation of actin nucleation and reorganization. This is also a 
crucial step during the activation of the smallest blood cells, platelets (PLT), 
which upon vessel wall injury adhere to the exposed molecules of extracellular 
matrix, activate, aggregate, and with the help of fibrinogen form a clot. In 
addition to the plethora of LS symptoms, it has been shown that occasionally LS 
patients have bleeding problems, especially if undergoing surgeries. This led us 
to investigate the molecular mechanism by which OCRL could modulate PLT 
function. We show by immunocytochemistry that OCRL inhibition with the 
YU142670 inhibitor increases PI(4,5)P2 levels in PLTs suggesting its specificity. 
Furthermore, OCRL inhibition impairs PLT spreading on fibrinogen, 
resulting in the extensive formation of actin nodules as opposed to the actin 
stress fibres of control PLTs. These actin nodules colocalize with proteins 
implicated in actin dynamics (ARP2/3, vinculin, SNX9) and with phospho-
tyrosines showing they are sites of active signalling. Although OCRL-inhibited 
PLTs form actin nodules, the flow cytometry analysis revealed no change in 
the net F-actin levels. Moreover, Western Blot analysis showed that OCRL 
inhibition decreases the levels of myosin light chain (MLC) phosphorylation 
upon stimulation with PLT activators, thrombin and TRAP-6. Interestingly, 
OCRL inhibition also impairs the disassembly of the microtubular coil needed 
for full PLT spreading. Impaired cytoskeletal rearrangements were further 
confirmed by electron microscopy. The effect of OCRL inhibition was specific 
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to the cytoskeleton since PLT could release their granules and activate integrins 
after stimulation of thrombin or collagen receptors. We conclude that OCRL 
reorganizes actin and tubulin cytoskeleton during PLT spreading but has no 
impact on PLT degranulation or integrin activation. These results could also 
explain the mild bleeding problems that affect LS patients.

Keywords: Lowe syndrome; OCRL; PI(4,5)P2; platelets 
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ORAL PRESENTATION 2

MAML1-induced HPV E6 oncoprotein stability is required for cellular prolifer-
ation and migration of cervical tumor-derived cells

Anamaria Đukić1*, Josipa Skelin1*, Vedrana Filić2, Martin Hufbauer3, Baki Akgül3, 
Miranda Thomas4, Lawrence Banks4, Vjekoslav Tomaić1

 
1 Ruđer Bošković Institute, Division of Molecular Medicine, Zagreb, Croatia 
2 Ruđer Bošković Institute, Division of Molecular Biology, Zagreb, Croatia 
3 University of Cologne, Institute of Virology, Medical Faculty and University 
Hospital Cologne, Cologne, Germany 
4 International Centre for Genetic Engineering and Biotechnology, AREA Science 
Park, Trieste, Italy  
* These authors contributed equally to this work 
 
To date, more than 200 different Human Papillomavirus (HPV) types have 
been identified, with differences in tissue tropism and ability to promote 
malignant transformation of epithelial cells at different anatomical sites. 
Alpha (α) HPV types infect mucosal tissue, while beta (β) HPV types infect 
cutaneous epithelial tissue. High-risk (HR) α-HPVs are associated with 
numerous human malignancies, of which cervical cancer is the most prevalent, 
while β-HPVs predominantly act as co-factors in skin carcinogenesis. Both 
α- and β-E6 oncoproteins in their structure have presence of the LXXLL 
binding motif, which α-E6s utilize to form a complex with E6AP, while β-E6s 
via the same binding motif interact with MAML1. Hence, cellular proteins 
MAML1 and E6AP, share a common LXXLL binding domain, through 
which this protein-protein interaction occurs. Unlike the well-described E6 
oncoprotein stabilization by E6AP, no detailed research has been done on 
the potential effects on the stability and function of E6 binding to MAML1. 
Our research shows that LXXLL motif-dependent interaction of HR α-HPVs 
with MAML1 has a stabilizing effect on E6s’ protein levels. Moreover, a well-
defined interaction of β-HPVs with MAML1 serves to increase E6 protein 
stability. Ablation of both E6AP and MAML1 leads to an even more profound 
down-regulation of α-E6 protein expression, whereas this is not observed with 
β-E6. Our results imply the existence of one cellular pool for most of β-E6 
that interacts solely with MAML1, whereas there are two cellular pools of 
HR α-E6, one forming a complex with MAML1 and the other interacting 
with E6AP. Furthermore, MAML1 induces changes in HPV-8 E6 cellular 
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localization from the nucleus to the cytosolic fraction, while MAML1 
interaction with HR E6 induces a drastic increase of E6 protein levels in nuclear 
and membrane cellular compartments. Interestingly, the HR α-E6 /MAML1 
complex and the increased protein stability of E6 do not lead to an upregulation 
in E6-mediated degradation of some of its’ most common cellular targets such 
as p53 and DLG1. However, MAML1 and E6AP joint co-expression with HR 
α-E6 leads to a significant increase in cellular proliferation, whereas silencing 
MAML1 decreases wound healing in HeLa cells. These data demonstrate that 
HR α-E6 interaction with MAML1 results in E6’s increased protein stability, 
which modulates MAML1’s normal cellular activities, ultimately leading to an 
increased proliferative capacity of HPV-transformed cancer cells.  
 
Keywords: cervical cancer; E6; E6AP; HPV; MAML1; proliferation; skin 
cancer 
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ORAL PRESENTATION 3

Immunological role of cellular prion protein (PrPC) during viral infection 

Dubravka Karner1, Daria Kveštak1, Paola Kučan Brlić1, Maja Cokarić Brdovčak1, 
Berislav Lisnić1, Hermann C Altmeppen2, Stipan Jonjić1, Tihana Lenac Roviš1

 
1 University of Rijeka, Faculty of Medicine, Center for Proteomics, Rijeka, Croatia 
2 University Medical Center Hamburg-Eppendorf, Institute of Neuropathology, 
Hamburg, Germany 
 
PrPC is a GPI-anchored glycoprotein predominantly expressed in the brain and 
then in other tissues, including immune cells. Its best-described physiological 
role is a neuroprotective effect through the impact on cell death pathways and 
neuronal survival. it has been shown that PrPC is a significant factor in several 
mouse models of viral infections that mimic human conditions. Our goal is to 
examine the role of PrPC protein in brain immunology, where this protein is 
most pronounced and where cytomegalovirus (CMV) has the most devastating 
consequences during brain development. 
We have shown that CMV infection in different cell line and primary cell 
cultures affects the amount of PrPC on the surface and inside the cells. After 
initial strong induction of PrPC expression in early time points of infection, 
CMV actively removes PrPC from infected cells. The loss of PrPC following 
infection is not the result of protein degradation pathways activation as the 
samples treated with degradation inhibitors show no difference from untreated 
samples. PrPC is cleaved from the surface of infected cells by the ADAM10 
protease through the process of shedding similar to what has been uncovered in 
HIV infection by a different group. The 
In our preliminary experiments, the amount of PrPC on activated microglia 
cells isolated from CMV-infected BALB/c newborn mice was significantly 
increased. By comparing PrP-/- newborn mice that have an 8 bp deletion only 
in the Prnp gene and wild-type C57BL6 newborns, we found that PrP-/- mice 
have lower virus titers in brain, spleen and salivary gland.  
Overall, presented data indicate that PrPC is involved in immune response to 
CMV infection. 
 
Keywords: congenital CMV infection; mouse cytomegalovirus; prion protein 
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Regular exercise, especially aerobic interval training (AIT), has been shown to 
reduce mortality, improve functional capacity (VO2max) and control the risk factors 
in myocardial infarction (MI) patients. Careful examination of the existing 
data suggests that the optimal dose of exercise, more specifically the duration 
and intensity required to achieve the most benefit, varies considerably across key 
outcomes of clinical relevance. Further, precise information regarding the time 
course of training-induced adaptations and the minimum weekly quantity of 
exercise in MI patients with is lacking. We hypothesize that 4 weeks of interval 
training are enough to achieve adaptations on functional and psychological 
level.  16 STEMI and NSTEMI patients (age 58 ± 10 years; VO2max 19 ± 5.3 
ml min-1kg-1) underwent 4 weeks of supervised cycling AIT (4x4 min at 85-
95% of HRmax) 3 times per week. Individual training zones were prescribed 
according to the parameters obtained in the incremental cardiopulmonary test 
to exhaustion. All participants underwent echocardiographic examination, 
anthropometric analysis, 6-min walking test (6MWT), blood sampling 
for main cardiac biomarkers and SF-35 life quality questionnaire. All tests 
were made before and after 4 weeks of AIT training. Peak VO2 increased 
significantly by 8% (19.2 ± 5.1 vs 20.8 ± 5.0 mil min-1 kg-1, P=.002) across the 
group. Anaerobic threshold (AT) and respiratory compensation point (RCP) 
significantly improved by 15% (12.4 ± 3.1 vs 14.3 ± 3.0 mil min-1 kg-1 P<.001) 
and 19% (15.5 ± 4.2 vs 18.6 ± 4.3 mil min-1 kg-1, P<.001), respectively.  LVEF 
increased from 53% ± 4% to 57% ± 2% from baseline to end of fourth week and 
distance crossed during the 6MWT increased by 5% across the group (675 ± 
80m vs 705 ± 85 m, P<.001). Quality of life increased significantly (P=.014). 
No statistically significant changes were observed in any anthropometric data 
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measured as well as in cardiac biomarkers. 4 weeks of AIT are enough to induce 
significant functional adaptations like VO2 at AT and RCP, LVEF, distance 
in 6MWT as well as improve psychological profile of STEMI and NSTEMI 
patients provided that patients are trained at the same, individually tailored, 
dose of exercise. Our primary outcome, aerobic capacity, measured as the peak 
oxygen uptake, is a strong predictor of survival in cardiac patients. AIT has 
proven to be effective in increasing peak oxygen uptake in this group of patients 
even after a short period of time like 4 weeks. 

Keywords: cardiorespiratory fitness; exercise; health; myocardial Infarction  
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Platelets are small anucleate blood cells, produced in the bone marrow from their 
precursor cells, megakaryocytes, in a process termed thrombopoiesis. Platelets 
have a primary role in haemostasis; following tissue trauma and exposure of the 
subendothelial matrix, a coordinated series of events enables the formation of a 
platelet plug, and central to this process are the platelet surface receptors. Two 
major platelet receptors are the glycoprotein (GP) Ib-V-IX complex, composed 
of 4 subunits, GPIbα, GPIbβ, GPIX and GPV, and integrin αIIbβ3, composed 
of αIIb and β3, that bind collagen bound von Willebrand factor and fibrinogen, 
respectively. These receptors are responsible for both activation of platelets, and 
acting as adhesion molecules to support interaction of platelets with the damaged 
vessel wall, with other platelets and with leukocytes. It has been shown that 
upon activation of platelets, some receptors increase their surface expression, 
while others are downregulated, such as the GPIb-V-IX complex. It has been 
suggested that this downregulation acts as a homeostatic mechanism to control 
levels of platelet interaction and therefore limit the clot formation. However, the 
mechanism behind the downregulation of platelet receptors remains unclear. 
One of unanswered questions is whether platelets downregulate whole receptor 
complex or individual subunits. Here we show the kinetics of platelet surface 
expression of distinct subunits of the receptors GPIb-V-IX and αIIbβ3 upon 
platelet activation. In addition, we investigated if receptor surface expression 
is regulated by clathrin and dynamin-2, two endocytosis-related proteins. We 
activated mouse platelets with collagen-related peptide (CRP), a GPVI agonist, 
in the presence or absence of pharmacological inhibitors targeting clathrin 
(PitStop) or dynamin-2 (dynasore) and analysed surface receptor expression of 
platelet specific receptors by flow cytometry at 0, 2, 5, and 25 min. Stimulation 
of platelets via GPVI resulted in downregulation of GPIX, GPIbβ, and GPIbα 
already after 2 min, however the latter two in a more similar manner and 
to a higher extent. Similarly, stimulation of platelets resulted in a consistent 
downregulation of both integrin αIIbβ3 subunits, however dropping more 
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dramatically than GPIb subunits. Downregulation of the three GPIb receptor 
subunits was significantly reduced in platelets treated with a clathrin inhibitor, 
while dynamin-2 inhibitor had minor effect on GPIbα. Interestingly, both 
inhibitors had a stronger effect on keeping β3 on the surface, while effect on 
αIIb although present, was weaker. Taken together, the data show that both 
dynamin-2 and clathrin play a role in the downregulation of both platelet 
receptors and that different receptors, as well as subunits of one receptor, are not 
downregulated equally.  
 
Keywords: clathrin; dynasore; endocytosis; pitstop; platelets 
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Megakaryocytes (MKs) are the largest cells in the bone marrow and precursor 
cells of platelets. While proplatelet formation is the dominant model of platelet 
release, it has been demonstrated that in conditions of acute platelet demand 
MKs undergo a rupture process mediated mostly by interleukin-1-alpha (IL-
1α) in vivo, thus releasing a higher number of platelet-like particles to quickly 
compensate low platelet counts. Vacuolar sorting protein 34 (Vps34) is a kinase 
that plays an essential role in vesicular trafficking, autophagy and mTOR 
signaling. Although mostly localized in the cytoplasm and plasma membrane, 
our previous work revealed that Vps34 localizes in the nucleoli where it 
colocalizes with upstream binding factor (UBF), a nucleolar transcription factor 
(Bertovic et al, unpublished). Nucleoli are small membranelles compartments 
and sites of ribosome biogenesis. They are also involved in the cellular stress 
response. In the present research, we aimed to investigate if Vps34 localizes in 
nucleoli in in vivo mouse MKs and if it’s affected in conditions of high platelet 
demand. In addition, we investigated if Vps34 affects the response to cellular 
stress upon MK-rupture platelet production (IL-1α) in vitro. First, we simulated 
conditions of acute platelet demand in mice by depleting them of circulating 
platelets using anti-GPIbα antibody. Depletion of platelets was confirmed by 
flow cytometry and further analysis of MKs in BM sections was performed 
using confocal microscopy. Interestingly, MKs within BM sections, identified 
by GPIbb marker, stained for Vps34 not only in cytoplasm, but also in nuclei, 
within DAPI-void areas resembling nucleoli, indicating that Vps34 localizes 
in nucleoli also in vivo. In platelet-depleted sections, a significant increase in 
Vps34 staining (as observed by mean fluorescence intensity, MFI) was
observed, however, in cytoplasm. We further extended our research by in vitro 
culturing mouse bone-marrow MKs and stimulating them with thrombopoietin 
(TPO), the major regulator of thrombopoiesis, or TPO together with IL-1α 
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during a three-day period. We observed that TPO/IL-1α treatment resulted 
in larger, suggesting more mature MKs. Confocal microscopy analysis showed 
that combined TPO and IL-1α treatment also increased the number of MKs 
with visible UBF/Vps34 colocalization and number of colocalizing foci within 
nucleoli per cell, indicating higher nucleolar activity as compared to MKs 
developed in the presence of TPO only. Differentiation of BM progenitors into 
MKs in the presence of a potent and selective Vps34 inhibitor, Vps34-IN1, 
dose-dependently decreased the size of MKs and reduced the expression of the 
MK maturation marker glycoprotein Ibb (GPIbb) in both TPO and TPO/
IL-1α conditions. Interestingly, this was coupled with reduced localization of 
UBF with Vps34 only in TPO/IL-1α-derived MKs. Taken together, these 
preliminary results point to a new role of nucleolar Vps34 in MK response to 
cellular stress induced by high platelet demand. 
 
Keywords: megakaryocytes; Vps34; nucleolus; stress 
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Platelets are the smallest blood cells crucial in primary hemostasis. Molecular 
mechanisms involved in their function are not completely understood. 
Phosphatidylinositol-4-kinase A (PI4KA) is an enzyme that stimulates the 
conversion of phosphatidylinositol (PI) to phosphatidylinositol 4-monophosphate 
(PI4P), a lipid considered to be the major source of phosphatidylinositol-(4,5)-
bisphosphate (PIP2) at the plasma membrane. Since PIP2 is known to be a 
crucial signaling molecule leading to platelet adhesion and shape change, 
involved in cytoskeletal reorganization, it led us to hypothesize that PI4KA 
could have a major role in cytoskeletal rearrangements during platelet spreading.  
We analyzed PI4KA expression in human peripheral blood platelets (hPLTs) 
by Western blot and immunofluorescence. PI4KA was pharmacologically 
inhibited with highly specific inhibitor and hPLTs were let to spread on either 
collagen or fibrinogen. Fluorescent microscopy was used to determine plasma 
membrane PI4P and PIP2 levels, and spreading capacity of hPLTs by F-actin 
and β1-tubulin staining. Flow cytometry was used to investigate platelet 
activation markers (P-selectin and integrin  activation) upon stimulation of 
collagen receptor with collagen-related peptide (CRP).  
PI4KA was shown to be highly expressed in hPLTs and mostly localized at 
the plasma membrane. Specific PI4KA inhibition resulted in a dose-dependent 
decrease in PI4P and a slower but significant drop in PIP2 at the plasma 
membrane, indicating that PI4P is a major source of PIP2 in hPLTs during 
spreading on both collagen and fibrinogen. Consequently, PI4KA inhibition 
reduced the hPLT spreading area and lamellipodia formation on both matrices. 
Interestingly, PI4KA-inhibited platelets displayed different F-actin defects 
dependably of the matrices used, collagen induced spikes mostly on the periphery 
of hPLTs, while fibrinogen mostly caused centralization of the F-actin. In 
addition, PI4KA inhibition prevented reorganization of hPLT microtubules, in 
line with the impairment of full platelet spreading on both matrices. The flow 
cytometry analysis revealed that the inhibition of PI4KA significantly and dose-



31

dependently decreased integrin αIIbβ3 activation, without effect on granular 
release in CRP-activated hPLTs. Finally, total tyrosin-phosphorylation in 
PI4KA-inhibited hPLTs folowing CRP activation was mostly upregulated. This 
was specifically evidenced by the increased phosphorylation of phospholipase Cγ2 
(PLCγ2). Upon collagen binding to receptor, PLCγ2 is being phosphorylated 
and brought to the plasma membrane, where it catalyzes the breakdown of PIP2 
into downstream secondary messingers. Interestingly, downstream pathways 
were downregulated (Akt phosphorylation at Ser residues) or unaffected 
(VASP).  
Our results suggest that PI4KA has a major role in maintaining not only PI4P, 
but also PIP2 plasma membrane levels in hPLTs that regulate actin cytoskeleton 
and microtubules, leading to integrin activation and full platelet spreading. 
Further studies are underway to decipher the link between involved signalling 
pathways. 
 
Keywords: platelets; PI4KA; phospoinositides; spreading
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Osteoarthritis (OA) is a chronic joint disease caused by mechanical damage 
and metabolic factors that support the development of lowgrade inflammation. 
Biomechanical forces constantly damage chondrocytes and change their 
phenotype with intensive production of pro-inflammatory cytokines which 
may support granulysin (GNLY) mediated cytotoxicity. GNLY is a constitutive 
cytotoxic mediator in natural killer (NK) cells. After direct stimulation of 
effector NK cells in close contact with targets, the cytotoxic GNLY form is 
released into the immunological synapse, enters the target cells through the 
perforin pores, and kills human cells by DNA fragmentation. According to this, 
we investigated the inflammatory status of peripheral blood lymphocytes (PBL) 
in patients with OA and compared it with controls. 40 non-obese women aged 
64 (56;67) years, median (25th, 75th percentiles) with knee OA, and 40 controls 
were recruited in the investigation. Interferon-γ (IFN-γ) and interleukin-4 (IL-
4) were labelled intracellularly and acquired by flow cytometry. GNLY and 
lysosomal-associated membrane protein-1 (LAMP-1), a marker of lysosome 
exocytosis were co-labelled in PBL and analysed using confocal microscopy. 
Serum GNLY concentration were measured using ELISA. GNLY mediated 
apoptotic activity of peripheral NK cells were measured against K-562 targets in 
18 hour-assay using PKH26 cytotoxicity assay.  Different ratios of NK effectors 
and K-562 targets were labelled with FITC-conjugated annexin V (5 μg/105 
cells). Propidium iodide (PI), at a final concentration of 5 μg/ml, was added 
to the samples 15-20 minutes before analyses using FACS Calibur. The subset 
of PKH26 labelled K-562 cells, detected as PI-negative and FITC-annexin 
V-positive, were considered for the examination of early apoptosis. The serum 
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GNLY concentration was below 0.3 ng/ml and GNLY localization inside 
LAMP-1+ granules was approximately 40% in both groups. Early apoptosis 
did not differ significantly between the OA patients and controls cultured in 
medium only. However, the analysis revealed GNLY-mediated early apoptosis 
only in the OA patients. RC8 anti-GNLY mAb in the combination with 
δG9 anti-perforin mAb significantly reduced NK-mediated early apoptosis of 
K-562 targets in the OA patients in effector target ratios 50:1 (P=0.01), 25:1 
(P=0.006), 12.5:1 (P=0.01), whereas they were inefficient in the controls. IFN-γ 
dominated over IL-4 in NK and T cells of OA patients (P=0.03 and P=0.01, 
respectively), while they were codominant in NKT cells. In the controls, IL-4 
levels were higher than IFN-γ levels in NK and NKT cells (P=0.004), and it 
was only marginally increased in T cells (P=0.07).  Based on the results, we 
can conclude that PBL pro-inflammatory polarization in OA patients supports 
GNLY-mediated apoptosis through NK effectors against K-562 targets in 18 
hour- cytotoxicity assay in vitro.

Keywords: apoptosis; granulysin; interferon gamma; interleukin-4; NK cells; 
osteoarthritis

Acknowledgement: The University of Rijeka supported the research by the grants 
No. Uni-ri-biomed-18-110 to professor G. Laskarin.



34

ORAL PRESENTATION 9

PD-L1 expression is regulated by microphthalmia-associated transcription 
factor (MITF) in nodular melanoma
 
Damir Vučinić1, Gordana Zamolo2

1 Clinical Hospital Centre Rijeka, Department of Radiotherapy and Oncology, Rijeka, 
Croatia 
2 University of Rijeka, Faculty of Medicine, Department of Pathology, Rijeka, Croatia 

Malignant melanoma (MM) is one of the tumours that certainly belongs to 
the group of the most genetically complex malignancies. Some of the MMs are 
especially aggressive and develop resistance to oncological treatment because of 
their heterogeneity. The lymphocytes in the melanoma microenvironment show 
expression of PD-1 (programmed cell death 1) protein. The known ligands 
for PD-1 are PD-L1 and PD-L2, glycoproteins bound to the cell membrane. 
The binding of PD-1 to a ligand can inhibit the T-cells proliferation and 
secretion of cytokines. The regulation of the PD-1/PD-L1 molecules signalling 
pathway is the subject of considerable research. Recent researches introduce the 
microphthalmia-associated transcription factor (MITF) into clinical practice 
as an immunohistochemical marker. The aim of our study is to investigate the 
relationships of MITF protein expressions, as well as the amplification of the 
MITF gene with the expression of the PD-L1 molecule. We selected biopsy 
samples of primary nodular melanoma (NM) because of its invasive growth, 
early metastatic tendencies, and a high degree of resistance to therapy. Biopsy 
samples of patients diagnosed with primary NM and operated on between 2007 
and 2011 at the Surgical Clinic of the Clinical Hospital Centre Rijeka were 
extracted from the Department of Pathology, Faculty of Medicine, University of 
Rijeka archives. A specialist in dermatopathology carefully selected the paraffin 
blocks with enough tumour tissue, and consequently 52 tissue samples of NM 
were included into the research. Tissue microarrays (TMA) methods were 
used in immunohistochemical analyses of NM samples. The number of stained 
cells was expressed as a percentage. PD-L1 staining patterns were designated 
as membranous staining of NM cells. The amplification of MITF gene was 
performed by SybrGreen QReal-time PCR. The immunohistochemical analysis 
of the PD-L1 expression yielded the following results: 25 NM had PD-L1 less 
than 25%, 17 were in the 25-50% expression group, and 10 samples showed 
>50% expression. The median IHC positivity of PD-L1 was 31% with a range of 
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1% to 80%. The immunohistochemical analysis of the MITF protein expression 
showed the following results: 9 (17.3%) samples had less than 20% IHC MITF 
expression, 25 (36.5%) had 20 to 60%, and 18 (34.6%) had an expression greater 
than 60%. The median MITF expression is 42.5%, ranging from 5% to 90%. 
The MITF protein expression is proportionally related to the PD-L1 expression 
(p = 0.022). An inversely proportional correlation between the present MITF 
gene amplification and PD-L1 expression (p = 0.007) is statistically significant. 
When we take a closer look at the results, it is evident that in groups with a PD-
L1 expression greater than 25% there is as much as 30 NM without the MITF 
amplification. It is important to point out that our findings support the fact that 
the MITF regulates the expression of the PD-L1 molecule, which appears to 
be a predictive marker of the effect of immunotherapy in the treatment of MM. 
Understanding how immune regulation interacts with the MITF pathway 
may help differentiate between the characteristics of melanoma that portend 
susceptibility and those that portend resistance to checkpoint inhibitor therapy. 

Keywords: microphthalmia-associated transcription factor; nodular melanoma; 
PD-1 PDL-1 pathway 
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Patients with ulcerative colitis (UC), besides the intestinal symptomatology, 
are also associated with multiple extraintestinal manifestations. Among them, 
cardiovascular diseases seem to the most prominent one. Meanwhile, urotensin 
II (UII) is a potent vascular constrictor with a strong impact on different 
cardiometabolic disorders. Recent studies showed that patients with UC have 
an increased expression of urotensin II receptors. Since chronic inflammation 
and endothelial dysfunction are the main characteristics of UC, it is possible 
that there is an association between increased cardiovascular risk in UC and 
UII. Aim is to investigate serum UII levels in patients with UC and to compare 
them to matched control subjects. This cross-sectional study included 24 adult 
UC patients and 24 healthy controls, matched by age and gender. Clinical 
evaluation of UC was conducted by the same experienced gastroenterologist 
according to the latest guidelines. Ulcerative colitis endoscopic index of severity 
(UCEIS) was used for endoscopic assessment of the disease severity. Serum 
levels of UII were determined using the enzyme immunoassay (EIA) kit for 
human UII (Phoenix Pharmaceuticals, Burlingame, CA, USA), according 
to the manufacturer’s instructions. The results of the analyses showed that 
UC patients had significantly higher concentrations of UII when compared 
to the healthy control subjects (7.15 ± 1.63 vs. 2.07 ± 0.94 ng/mL, p<0.001). 
Furthermore, significant positive correlations were found between serum 
UII levels and hsCRP levels (r = 0.562, p<0.001) as well as between serum 
UII levels and both systolic (r = 0.403, p< 0.001) and diastolic (r = 0.374, p = 
0.006) blood pressures. Additionally, serum UII levels had a significant positive 
correlation with UCEIS score (r = 0.435, p = 0.041). Multiple linear regression 
analysis model which included UII levels as a dependent variable while age, 
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BMI, UCEIS, diastolic and systolic blood pressures were independent, showed 
that serum UII levels retained significant association with hsCRP levels (β ± 
SE, 0.58 ± 0.144, p< 0.001). The outcomes of this study showed that patients 
with UC have a higher level of serum UII compared to the healthy controls. 
These results imply that there is a possible link between UII and the complex 
pathophysiology of UC. However, future larger scale studies are needed to 
address these findings. 
 
Keywords: cardiovascular risk; inflammatory bowel disease; ulcerative colitis; 
urotensin II
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Spitz tumors are a subgroup of melanocytic neoplasms with distinctive 
histopathological features, with the term “spitzoid” referring to the epithelioid 
or spindled morphology of melanocytes. These tumors typically occur in 
children and young adults, and comprise a spectrum of skin lesions ranging 
from benign Spitz nevi to malignant melanoma. Significant category within 
the spectrum is that of atypical Spitz tumors (AST) with uncertain malignant 
potential (STUMP). These cannot be easily categorized as benign or malignant 
based upon clinical, dermatoscopical or even by conventional microscopic 
criteria. There is also a lack of uniform guidelines for diagnostic workup and 
further management of patients with AST. 
We conducted a retrospective analysis of patients with suspected, excised and 
histopathologically confirmed Spitz tumors diagnosed in the Clinical Hospital 
Center Rijeka, Croatia during a period from January 2015 to March 2022. 
Methods of descriptive statistics were used for processing data. 
During the study period, there were 282 clinically suspected Spitz tumors 
of which 44% were confirmed by histopathology. Thereof, 49.2% of lesions 
occurred in male patients. Median age at diagnosis was 19 years (range from 
4 to 44 years) in male patients, and 32 years (range from 3 to 56) in female 
patients. Localization of tumors was similar for both genders. In female 
patients, most Spitz tumors were located on the back (34.9%), whereas in men 
they most commonly occurred on the arm (39.3%). Face was the least frequent 
site in both genders (3.3% of lesions in male and 3.1% in female patients).  
Histopathologically, final diagnosis was that of a Spitz nevus in 69,4 % of cases, 
Reed nevus in 16,1%, AST in 6.5% and spitzoid melanoma in 8% of cases. In 
both gender Spitz nevus prevalent (62%). Ultimately was spitzoid melanoma 
in higher percentage in female (11.1%) than in men (3.3%). None of the AST 
lesions metastasized throughout the follow up period. 
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Our data are mostly in concordance with the epidemiological data on Spitz nevi 
and AST available in the literature. According to the literature, there is a slightly 
higher prevalence of Spitz tumors in women, but in our study, tumors occurred 
with similar frequency in both genders. Spitzoid melanocytic neoplasms still 
represent a diagnostically challenging group of melanocytic lesions, with 
uncertainties regarding their biological behavior and clinical outcomes of 
patients. Given the fact that most lesions occur in pediatric population, this 
poses a phycological burden for patients and their families, but also a challenge 
for the clinicians included in the management and follow up of the patients. 
Therefore, there is a need for more studies regarding the clinical, demographic, 
histopathological, immunohistochemical, and genetic variables related to Spitz 
tumors, including the long-term clinical outcomes and ultimately the most 
appropriate therapeutic approach for the affected patients.  

Keywords: atypical Spitz tumor; spitzoid melanoma; Spitz nevus 
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Parkinson’s disease (PD) is the second most common neurodegenerative disease 
and it affects 2-3 % of the general population older than 65 years. The cause 
of the disease is still unknown but it has been shown that the predominant 
pathophysiological mechanism involves the loss of dopaminergic neurons due 
to α-sinuklein accumulation. Different factors play a role in its etiopathogenesis, 
including genetic, environmental, and immunological factors along with 
intestinal microbiota, where changes can be seen years before first symptoms 
of PD.  
Throughout the last several years, it has become more and more apparent that 
the gut microbiota could play a significant role in the development of Parkinson’s 
disease, but can also be linked to its progression, symptom severity as well as 
the response to treatment. Accumulating evidence has identified microbiota as 
a potential factor in the earliest, prodromal phases of the disease 
As part of my doctorate thesis, along with my colleagues, I’m currently conducting 
a research involving microbiota isolated from feces and saliva of drug-naive PD 
patients. We are currently analyzing its composition and metabolic function 
(expressed in short-chain fatty acid levels) as well as its correlation with disease 
progression and treatment response through various clinical scales, neuro-
radiological and immunological markers.  
To demonstrate the importance of our current research we have conducted a 
systematic review according to PRISM guidelines with the focus on studies 
covering the link between microbiota (composition and metabolic function) and 
symptoms of PD (motor and non-motor) as well as disease progression. 
After applying appropriate filters and selecting studies based on our inclusion 
and exclusion criteria, we ultimately selected 40 studies that appropriately 
correlate microbiota composition and metabolic function with PD symptoms 
and progression. Our review has shown that certain bacterial phyla in the human 
gut repeatedly show a strong correlation with PD symptoms and its stage, a 
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finding which has been replicated across a number of studies represented in this 
review. Studies included and analyzed in this review also repeatedly show that 
the metabolic function expressed through the metabolism of SCFA and other 
metabolites also has a significant correlation with PD symptoms and clinical 
expression. 
Compared to studies collected and analyzed in our systematic review, the 
research currently conducted as part of my doctorate thesis has been shown to 
encompass said field of study in greater detail and on a greater scale, combining 
microbiota composition and function analysis with neuro-radiological markers 
(MRI, TCD, EEG), immunological markers, motor and non-motor symptom 
scales (UPDRS, cognitive scales as well as various quality of life questionnaires. 
All of this makes its potential impact on future research of gut microbiota and 
its role in Parkinson’s disease, as well as other neurological diseases, even greater. 
 
Keywords: Parkinson’s disease; microbiota; systematic review; UPDRS; SCFA 
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With this presentation we want to show our experience with the new diagnostic 
modality for breast lesion detection, contrast-enhanced digital mammography 
(CEDM), in General Hospital Pula, Croatia. We also want to show that 
there is a high degree of correlation between CEDM and breast magnetic 
resonance imaging (MRI), so that this new diagnostic modality can be used 
as a substitute for breast MRI. The patients we included in our study (in 2021.) 
had a lesion on full-field digital mammography (FFDM) of the breast (or both 
breasts) classified as BI-RADS 0, 4 or 5. BI-RADS (Breast Imaging Reporting 
and Data System) is a standardized terminology for structuring radiological 
findings and characterizing breast lesions that allows radiologists to convey the 
meaning of radiological findings to clinicians and is used for full-field digital 
mammography, ultrasound and breast magnetic resonance imaging. After 
FFDM patients were referred to breast ultrasound (US), then to CEDM and 
finally to breast magnetic resonance imaging (MRI); positive and negative 
findings were correlated with pathohistological findings. From 19.01.2021 to 
15.12.2021. we examined findings of 56 patients, 55 female and 1 male. The 
youngest patient was 40 years old, the oldest patient 88 years old, age median 
was 63.51. There was no contrast enhancement in 58.92% patients, and there 
was contrast enhancement in 41.07%. In the group with contrast enhancement 
56.52% patients also had contrast enhancement on MRI, and pathohistological 
findings in those patients was malignant in 61.52% of patients and benign in 
30.76% patients. In patients who had contrast enhancement on CEDM, but 
not on MRI, 60% had invasive carcinoma in the pathohistological report, 10% 
had DCIS (ductal carcinoma in situ) with an invasive component and 20% had 
a benign finding. Degree of association (Cramer’s V) between CEDM and 
MR is 0.903, P<0.001, and correlation coefficient between CEDM is 0.985, 
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which implies a high degree of association and correlation between these two 
diagnostic modalities. In conclusion, our experience with CEDM showed 
that it is simple to perform, patient-compliant, with a shorter learning curve 
for radiologists. It can be used as a complementary diagnostic method, or as 
a substitute for MRI when it is not possible to perform, but it is mandatory to 
perform breast and axillar US in addition to CEDM. We demonstrated a good 
correlation of CEDM and MRI in the detection of malignant lesions, which 
were confirmed by pathohistological findings. 

Keywords: BI-RADS; breast cancer; contrast-enhanced digital mammography
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Aim of this study is to estimate if the serum concentration of thyroid hormones, 
antithyroid antibodies and ultrasonographic examination of thyroid gland 
influence conception and reproductive outcome in assisted reproduction. 
The study included 275 patients who had been treated for infertility at the Clinical 
Hospital Center Rijeka between 2009 and 2017, either conservatively or with 
IVF. In all the participants thyroid function was assessed by measuring serum 
concentrations of thyroid-stimulating hormone (TSH), free thyroxine (FT4) 
and free triiodothyronine (FT3), while thyroid autoimmunity was assessed by 
measuring thyroid peroxidase antibodies (TPOAt) and thyroglobulin antibodies 
(TgAt) in the serum samples, as well as by thyroid ultrasound examinations. 
Our results showed that the ratio of concieved pregnancies is lower in patientis 
with autoimmune thyroid disorder. The risk of spontaneous abortions was 
increased in patients with autoimmune thyroid disorder. Correlation of thyroid 
hormone (blood and follicular fluid) is weaker in a patient with subclinical 
autoimmune thyroiditis. The correlation of the TPO antibody in the blood and 
the follicular fluid is very weak, while the correlation of the TG antibody is 
high.  
The presence of anti-thyroid antibodies in follicular fluid of infertile women 
with autoimmune subclinical hypothyroidism, in concentrations proportional 
to those of serum anti-thyroid antibodies may represent a significant risk factor 
for female infertility, associated with autoimmune thyroid disease. 

 Keywords: autoimmune thyroiditis; fertility; reproduction; thyroid gland
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Parkinson’s disease (PD) is characterized by extrapyramidal symptoms that may 
be preceded by non-motor symptoms. PD shows a 1% worldwide prevalence 
after the age of 65, with onset before the age of 50 considered as early-onset 
PD (EOPD). About 15% of PD patients also have a positive family history, 
designated familial PD (FPD). Although PD is a multifactorial disease, an 
estimated 5-10% can be contributed to monogenic causes, and identifying those 
patients remains a diagnostic challenge. The latest recommendations by EFNS/
MDS-ES regarding PD genetic testing suggest that its’ rationale should be 
assessed individually and performed only for a few select genes. There are no 
clear guidelines on whether patients should be tested depending on age-of-
onset, heritability, or both. This translates to a lack of genetic testing in routine 
clinical practice. Aim of our research is to perform whole exome sequencing in 
Croatian PD patients with the goal of discovering novel pathogenic variants in 
target genes. 
Our study cohort includes 24 PD patients. Informed consent for genetic testing 
was obtained from the patients during their clinical appointment. The inclusion 
criteria were confirmed clinical PD diagnosis based on United Kingdom 
Parkinson’s Disease Society Brain Bank clinical diagnostic criteria, and either 
sporadic EOPD (<50 years) or familial PD (FPD) with at least one affected 
1st-degree relative. Exclusion criteria were inconsistent clinical presentation, 
parkinson-plus syndromes, idiopathic sporadic late-onset PD, or insufficient 
clinical information. Exome sequencing was performed at the Clinical Institute 
of Genomic Medicine, Ljubljana, Slovenia, using standardized protocols in use 
at the time of processing. Gene panels used were validated by ClinGen and 



46

England Genomics. Identified variants were classified according to the ACMG 
and AMP 2015 joint consensus recommendation  
Pathogenic or likely pathogenic variants were found in 12% of patients (n=3), 
while additional 33% of patients had variants of unknown significance (n=8). All 
pathogenic variants were found in the GBA gene, while variants of unknown 
significance were found in ATP13A2 (n=4), LRRK2 (n=2), PSEN1 (n=2), 
SNCA (n=1) and SORL1 (n=1) genes. Carriership of ATP7B and GCDH was 
found in two patients. 
Pathogenic mutation yield of 12% is comparable to current findings for european 
populations, with GBA as the most common pathogenic risk factor, similar to 
earlier reports in Czech and German populations. The difference in FPD and 
EOPD yields in our study is not seen in the literature, possibly due to a small 
sample size. This genomic testing approach could enable new possibilities for 
individualized therapeutic options in the future. 

Keywords: Parkinson’s disease; genetic testing; whole-exome sequencing; 
familial Parkinson’s disease, Early onset Parkinson’s disease 
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The success of the endodontic treatment depends on mechanical, biological and 
clinical principles. The mechanical instumentation should be done in a way that 
original anatomy of the root canal is preserved. Inapropriate instrumentation 
could lead to root canal perforation, apical transportation or ledging which can 
all affect the success of the endodontic treatment. The aim of this research was 
to compare rotational and reciprocal instrumentation tecniques regarding the 
preservation of the original root canal anatomy. 
Twenty permanent mandibular molars were extracted for periodontal reasons 
and were mechanically cleansed. For the standardization, all the teeth were 
shortened coronally to a length of 19 mm and then were manually instrumented 
up to a #20 size K-file. The X-ray from the bucco-lingual projection was taken. 
Teeth were randomly divided into two groups – the first group was instrumented 
with the rotational technique using F360 (Komet Dental, Lemgo, Germany) and 
the second group was instrumented with the reciprocal tehnique using Endo-
Eze Genius (Ultradent Products, Utah, USA).  The instumentation protocol 
for both techniques was used according to the manufacturer recommendations. 
To provide precise measurement, the individual X-ray tube holder for each 
tooth was made. Each tooth was immersed in silicone with the 6mm metal 
strip placed next to it to ensure calibration of the X-ray. Tube holder was made 
with the grooves to ensure equal distance between the X-ray tube and the mold. 
X-rays were converted to .png format and the measurement was done in the 
Adobe Photoshop CC 2020 software (Adobe Systems Incorporated, San Jose, 
California, USA). The root canal was divided on four equal levels, and curve was 
made by connecting four dots representing half of the diameter in these levels. 
After that, the images before and after the instrumentation were superimposed 
and the distance was measured. 
At the third level there was a statistically significant difference between rotational 
and reciprocal technique. A significantly larger straightening of the curve was 
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observed when rotational technique was used (P=0.020). At other levels there 
was no statistically significant difference between the two techniques.  
In this research, it was shown that rotational instrumentation technique leads to 
greater root canal straightening. However, there are many factors affecting the 
success of the endodontic treatment and in future researches, other parameters 
should be taken in concern.  
 
Keywords: apical transportation; rotational Instrumentation; reciprocal 
instrumentation
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Burning mouth syndrome (BMS) is chronic orofacial pain characterized by 
a burning sensation of the healthy oral mucosa. The condition usually occurs 
in middle-aged and elderly women (peri and post-menopausal period).  The 
etiology of BMS remains unknown and probably is the result of interactions 
among local, systemic, and psychological factors. Several studies suggest a 
strong relationship between psychological factors and burning symptoms, 
although it is still unclear whether the psychological factors are the cause or 
result of burning symptoms.  The most common psychological factors associated 
with burning symptoms are somatoform pain disorder, depression, anxiety, and 
stressful life events.
The aim of this study was to evaluate the psychological status of BMS patients 
to determine whether psychological factors are related to burning symptoms.
In a cross-sectional study, 30 female patients with BMS were included along 
with 27 healthy individuals as controls. Inclusion criteria for BMS patients 
were burning sensation in healthy oral mucosa, and absence of systemic and 
local ethological factors associated with a burning sensation. Similar inclusion 
criteria were considered for the control group without any oral complaints. 
Burning severity was assessed by a 10 cm visual analog scale (VAS) and the 
severity of somatic symptoms was evaluated by Patient Health Questionnaire-15 
(PHQ-15). The severity of anxiety, depression, and catastrophizing in pain was 
determined by the Generalized Anxiety Disorder 7-item (GAD-7), Patient 
Health Questionnaire-9 (PHQ-9), and Pain Catastrophizing Scale (PCS). A 
Mann-Whitney U test and correlations (Spearman’s correlation coefficient) 
were used to compare the groups.
The sample consisted of 57 participants, all women with a mean age of 57 
(57.807±11.463). The overall mean daily pain intensity score was 5.9±1.9 
(VAS). The results show that BMS patients had significantly higher scores in 
somatization (p=0.001) than the control group. PHQ-15 scale in individuals 
with BMS (±SE for mean) was 3.23±3.26 and in individuals without BMS was 
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6.44±3.784. No significant differences were found in anxiety scores (GAD-
7; p=0.944), depression scores (PHQ-9; p=0.955), and catastrophizing scores 
(PCS; p=0.741). There was no statistically significant correlation between the 
severity of burning and psychological factors assessed by PHQ-15 (p=0.851), 
GAD-7 (p=0.421), PHQ-9 (p=0.340), and PCS (p=0.463).
The present findings indicate that BMS patients had distinct differences in 
somatosensory function and high somatization scores may imply that vulnerable 
BMS patients experience emotional distress as pain. 

Keywords: anxiety; burning mouth syndrome; depression; catastrophizing; 
somatoform disorder; VAS 
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Mammography is a standard method of breast imaging using low energy X-rays. 
The average glandular dose (AGD) to the breasts should be kept as low as possible 
as breast tissue is highly radiosensitive. Therefore, optimization of procedure is 
required. Diagnostic reference levels (DRLs) are a valuable optimization tool. 
Up to this date, national DRL for mammography is set based on the overall  
data of mammography devices that use screen-film, computed radiography (CR) 
plates and digital detectors. Nowadays, technology advancement is phasing out 
the use of screen-film and CR mammography. Therefore, the aim of this work is 
to investigate  average glandular doses from digital mammography nationwide 
and to propose the national DRL. 
This study was carried out using data based on ten digital mammography 
(DM) units. The research study was retrospective and involves the data of 
2000 DM images of 500 patients. Only craniocaudal (CC) and mediolateral 
oblique (MLO) mammogram views were considered. Male patients, patients 
with implants and non-standard views were excluded. Average glandular dose 
(AGD), patient age, tube voltage (kVp), tube current and time product (mAs), 
target-filter combination and compressed breast thickness (CBT) were recorded. 
These parameters were obtained from the X-ray device data storage. The built-in 
dosimeter was previously calibrated and experimetally verified. DRL quantities 
were obtained according to international guidelines. The AGD values were 
recorded for both the CC and the MLO views for each breast separately. For 
each device, summary statistics were calculated for kVp, mAs and CBT. Median 
AGD was used as representative value for each institution. Third quartile of the 
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median AGD values was proposed as the national diagnostic reference level for 
breasts of 50±5 mm thickness. furthermore, national median value, also known 
as the achievable level, was calculated. 
Proposed national DRLs for digital mammography are 1.41 mGy and 1.44 mGy 
for CC and MLO projections, respectively. Achievable, values are 1.19 mGy 
and 1.27 mGy for CC and MLO projections, respectively. Proposed national 
DRL values are comparable with values reported in literature and imply overall 
good practice.  
DRLs are a valuable optimization tool of medical imaging procedures based on 
the use of ionizing radiation. To our knowledge, this is the first report of AGD 
values in digital mammography on a national level. Overall, the results show 
acceptable and harmonized practice among institutions.

Keywords: breast cancer; digital mammography; screening 
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The US Food and Drug Administration (FDA) granted emergency use 
authorization (EUA) for drug products to treat coronavirus disease 2019 
(COVID-19). Drug manufacturers’ fact sheets can be a useful resource for 
individuals seeking information about COVID-19 treatments. We assessed 
readability and quality of fact sheets intended for patients, parents, or caregivers 
for COVID-19 drug products that are approved or received EUA from FDA 
including anti-virals: (1) remdesivir, (2) molnupiravir, and (3) nirmatrelvir/
ritonavir; SARS-CoV-2-targeting monoclonal antibodies: (4) bamlanivimab/
etesevimab, (5) casirivimab/imdevimab, (6) sotrovimab, (7) tixagevimab/
cilgavimab, and (8) bebtelovimab; and immune modulators: (9) tocilizumab, 
(10) baricitinib, and (11) convalescent plasma.  
In a cross-sectional study, we identified facts sheets with 1 or more issuances 
using Google and the terms fact sheet and <therapeutic name> and FDA EUA 
website for fact sheets for patients, parents, or caregivers on 1/17/22 and 3/2/22. 
Similarities in quality and readability between fact sheets allowed grouping by 
therapeutic. Two investigators independently selected eligible English-language 
fact sheets on FDA-approved drugs and EUAs for COVID-19 treatment. 
Primary outcomes were readability and quality. We used 7 readability tests 
including Flesch-Kincaid reading ease index (FKRE) [ranges from 0 to 100 
where higher scores correspond to reading ease]. Lower grades correspond to 
easier readability with Flesch-Kincaid grade (FKG) level (ranges from grades 0 
to 18 [college graduate], Gunning-Fog (GF) score (ranges from grades 0 to 20 
[college graduate]), Coleman-Liau index (CLI) [ranges from grade 4 to college 
graduate] , automated readability index (ARI) [ranging from grades 5 to 22 
(college graduate)], New Dale-Chall Readability (NDCR) [ranges from grade 4 
to college graduate], and simple measure of gobbledygook (SMOG) [ranges from 
grade 3 to college graduate]. Agreement between investigators was good (80%) 
in rating 2 fact sheets for quality using the 16-item DISCERN instrument with 
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Likert-responses (minimum 1, maximum 5) where the total is 80 and lowest 
is 16, corresponding to low-quality information; another investigator rated the 
remainder. Quality scores were classified as “excellent” (63-80), “good” (51-62), 
“fair” (39-50), “poor” (28-38), or “very poor” (<27).  
Of 18 included fact sheets, we found 6 (37.5%) anti-viral, 9 (43.8%) SARS-
CoV-2-targeting monoclonal antibody, and 3 (21.4%) immune modulator fact 
sheets overall had median (range) FKG (10.33 [7.81-12.15]), GF (12.08 [9.42-
14.00]), CLI (12.00 [10.26-12.86]), ARI (10.00 [6.48-11.65]), NDCR (6.43 
[5.69-7.12]), and SMOG (12.82 [10.21-14.13]) reading grade levels above fourth 
grade. We found similar reading grade levels by group. Overall quality was fair 
48.5 (46.0-57.0) and similar by group. 
Fact sheets comprise publicly available information about current therapeutic 
non-vaccine options for COVID-19 treatment. Drug manufacturers should 
ensure information about different therapeutic options are written at an 
understandable level for patients, parents, or caregivers.  
 
Keywords: COVID-19; emergency use authorization; quality; readability; 
therapeutics
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Recent advancement that increase the capabilities of computed tomography (CT) 
is dual-energy CT (DECT). It is a X-ray imaging procedure that simultaneously 
uses two X-ray beams of different energies and provides numerous possibilities 
for post-processing. The simultaneous use of low and high-energy X-ray beams 
enables the optimization of the contrast to noise ratio and the reduction of 
artifacts, which is especially important in brain imaging. Nevertheless, the 
prospects of using a DECT requires investigation of the cost-benefitfor the 
patient undergoing suchprocedure. Also periodical dose monitoring is required. 
One approach to periodical monitoring of absorbed dose delivered to the patient 
is establishment and analyse of typical values of dose indicators.  
Typical values of dose indicators for brain CT procedures were set for two 
DECT protocols and compared with previously established values of two most 
commonly used SECT protocols for brain imaging on Siemens Definition 
Flash CT (Siemens Healtheeners, Erlangen, Germany). Typical values were 
calculated as median values of volume CT dose index (CTDIvol) and dose–
length product (DLP) that were recorded from the patient’s protocols using 
Dose tracking system Qaelum Dose (Qaelum, Leuven, Belgium). Additionally, 
comparison of median values of effective doses for SECT and DECT protocols 
was performed. 
Calculated typical values for DECT protocols were 20,2 mGy and 21,6 mGy 
for CTDIvol, 337,8 mGy.cm and 347,8 mGy.cm for DLP, and 0,98 mSv and 1,02 
mSv for effective dose. Typical values for SECT protocols were 32,2 mGy and 
27,8 mGy for CTDIvol, 523,7 mGy.cm and 533,3 mGy.cm for DLP, and 1,52 
mSv and 1,55 mSv for effective dose. Comparison showed that DECT values 
were approximately 20-30% lower than SECT values. Similar results were 
also reported in recent publications which confirmes well established DECT 
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practice at our premises.  
Due to acquisitions using two different energies  during DECT procedure, a 
common misconception may be that the absorbed dose delivered to the patient 
would be higher. However, it was confirmed that this is not the case. Despite 
initial concerns, advanced iterative reconstruction techniques and creation of 
virtual unenhanced images in DECT acquisitions provide methods for dose 
reduction while keeping image quality diagnostically acceptable. Periodical 
monitoring of typical values of dose indicators is a valuable tool in optimization 
process. This survey showed that DECT protocols at CHC Rijeka can be 
additionally optimized. Hence, higher image quality can be obtained while 
keeping the absorbed dose to the patient at the level comparable with SECT 
acquisitons. 
 
Keywords: brain imaging; DECT; dose indicators; typical values 
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Methicillin – resistant Staphylococcus aureus (MRSA) is one of the prominent 
causes of nosocomial infections in world and has recently been classified by 
World Health Organization (WHO) as one of the twelve pathogens that poses 
threat to human health. Besides its developed antibiotic resistance mechanisms, 
it can colonize abiotic surfaces in form of biofilm. Biofilm represents complex 
structure of bacteria embedded in extracellular polymeric matrix and once 
formed on abiotic surface it can be challenging to remove it with standard 
disinfectants. Ozone gas is known to be strong oxidizing agent and has 
antibacterial properties due to oxidizing action, but its antibiofilm effect on 
MRSA is relatively unknown, so the purpose of this study was to determine 
susceptibility of MRSA biofilm formed on polystyrene to ozone gas as well as 
levels of oxidative stress. 
24-hour biofilm of Staphylococcus aureus MRSA ATCC 43300 strain was formed 
on polystyrene plates than in vitro exposed to 25 ppm of gaseous ozone during 
1 hour in sealed experimental chamber. Ozone concentration, temperature 
and relative humidity was monitored. Before and after ozone treatment total 
number of bacteria was counted and expressed as CFU/cm2. Total biomass 
reduction was determined with crystal violet staining. Oxidative stress was 
determined by measuring reactive oxygen species (ROS) levels using fluorescent 
dye (2’,7’-dichlorodihydrofluorescein diacetate (DCFH-DA). After 1 hour 
incubation spectrophotometric analysis on Fluoromax 3 (λexc = 485 nm, λem = 
600 nm) was done. 
Ozone treatment with 25 pm for 1 hour caused reduction of methicillin – 
resistant Staphylococcus aureus for 1.9 log10CFU/cm2. Reduction expressed as 
inhibition rate was 96%. Total biomass reduction determined by crystal violet 
staining in comparison to control group was also observed after ozone treatment. 
Biomass reduction expressed as inhibition rate was 39.65%, respectively. Also, 
increase in ROS levels was observed after the ozone treatment. 
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Ozone gas in concentration of 25 ppm for 1 hour exposure time did cause 
reduction in MRSA biofilm formed on polystyrene but failed to significantly 
remove biofilm from the surface. Reduction in total number of viable methicillin 
– resistant Staphylococcus aureus bacteria in biofilm was followed by reduction in 
total biofilm biomass. These results indicate that although ozone gas caused 
biofilm reduction, MRSA biofilm was not fully susceptible to ozone action. 
Nevertheless, ozone caused oxidative stress in bacteria cells. Presented results 
lead to conclusion that MRSA biofilm is impossible to remove with ozone as 
solitary disinfectant. For biofilm removal combined disinfection with intense 
mechanical cleaning is needed. 
 
Keywords: biofilm; MRSA; polystyrene; ozone; oxidative stress 
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Excessive salt consumption is associated with an increased risk of arterial 
hypertension, which in turn is an important risk factor for stroke and other 
cardiovascular diseases, as well as kidney disease. The objective of this study was 
to determine salt consumption and awareness of the harmful effects of salt in 
the 2019 nationwide survey in Croatian population and to compare the results 
with the same methodological survey conducted in 2008 (EH-UH 1).  
A total of 855 participants were included in the survey and took part in 
examinations during which anthropometric data, blood, ECG, thyroid 
ultrasound, arterial blood pressure and central arterial blood pressure were 
measured. The patients brought the collected 24-hour urine to the examinations 
from which was salt concentration measured. Additionally, participants filled 
out the questionnaire regarding personal data, data on previous illnesses, 
medications and habits. 
In the last 12 years, a significant decrease in salt consumption has been achieved, 
the population is much better informed by doctors about the harmful effects of 
excessive salt consumption (48.9% vs. 89.1%). Compared to 2008, more people 
in 2019 are aware that they eat too much salt (27% vs. 36.1%), and more men 
than women think they eat too much salt (36.1% vs. 29.8%, p=0.02). Research 
has also shown a reduction in blood pressure in the general population. 
Despite the results shown, which indicate that a significant decrease in salt 
consumption has been achieved, salt consumption in Croatia is still very high. 
Significant progress has been made, but further efforts are needed in the long 
term to ensure that the daily salt intake of the population reaches the levels 
recommended by the World Health Organization. More comprehensive data on 
the amount of daily salt intake in the Croatian population and the prevalence 
of arterial hypertension will be obtained after the completion of the study EH-
UH 2. 
Keywords: hypertension; natriuresis; salt intake; 24-hour urine
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Critical size bone defect (CSBD) heals by intramembranous ossification 
and therefore is a convenient model for analyses of osteoconductive and 
osteoinductive properties of different types of biomaterials. Xenogeneic 
biomaterial Cerabone® is widely used in oral implantology, combined with 
the autologous bone to provide bone volume stability needed for long-term 
dental implants. Thanks to organic matrix constituents, dentin, in addition to 
osteoconductive, also demonstrates osteoinductive properties. Magnesium alloy 
implants dissolve and form a mineral corrosion layer that is directly in contact 
with bone tissue, allowing deposition of the newly formed bone. Magnesium 
alloy enriched biomaterials were not yet applied in oral implantology. Therefore, 
the current study aimed to investigate the biological properties of potentially 
new bovine xenogeneic biomaterial enriched with Magnesium alloy in an 8mm 
CSBD model. 
Dynamics of bone healing were followed up on days 3, 7, 15, 21, and 30 post 
op.  Calvary bone samples were analyzed by micro-CT and values of the bone 
volume (BV/TV, % ) and residual biomaterial (RB, %) were assessed. Bone 
samples were further processed for immunohistochemical analyses (TNF-α, 
OSTERIX, VEGF).
On the 30th day of CSBD healing, the highest percentage of newly formed 
bone (BV/TV = 47,541%) and the lowest percentage of the residual biomaterial 
(RB=7,541%) was recorded for Rat dentin (P<0.001). Comparing the values 
between the three representatives of the Cerabone® group, the highest percentage 
of the bone volume of 39,531% and the lowest percentage of residual biomaterial 
of 10,222 % were found in the Cerabone® + Mg group (P<0.001). The highest 
values of the intensity of the OSTERIX immunohistochemical expression were 
found on days 15 and 21. in Cerabone®, Cerabone® + Al.bone, and Cerabone® 
+ Mg groups, while in Dentin and Rat dentin groups, the highest values were 
recorded on days 7 and 15. The intensity of TNF-α expression increased from 3rd 



61

to 7th days in the Cerabone® and Cerabone® + Al. bone groups and thereafter 
decreased. In the Cerabone® + Mg, Rat dentin, and Dentin groups, TNF-α 
values reached the highest expression at the time interval of 3rd till 15th days 
and thereafter decreased. The intensity of the VEGF immunohistochemical 
staining was the highest in the time interval of the 7th till 15th day for all three 
representatives of the Cerabone® group as well as the Dentin and Rat dentin 
groups.
CSBD healed the best after Rat dentin was applied. New xenogeneic 
biomaterial enriched with magnesium alloy exhibited biological properties of 
good osteoconductivity, as evidenced by the percentage of newly formed bone 
tissue. Also, the percentage of residual biomaterial in the Cerabone® + Mg 
group speaks in favor of its better degradability compared to other members of 
the Cerabone® group.

Keywords: CSBD; xenogeneic biomaterial; dentin; osteoconduction; bone 
regeneration
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The accumulation of senescent cells in tissues is a major catalyst for aging in 
humans, and in addition to losing their ability to divide, have detrimental 
effects on surrounding tissues. They exhibit senescence associated secretory 
phenotype (SASP) which affects the normal functions of neighboring healthy 
young cells by inducing their senescence and creating an environment that 
promotes pro-oncogenic growth. In this study our objective was to test 
the hypothesis of aging stating that the accumulation of senescent cells has 
a detrimental influence on surrounding cells and tissues. Therefore, we used 
the cell micro- transplantation method in order to change cell composition in 
Fischer 344 rat skin. Our results demonstrate that a local increase in the ratio 
of young vs. senescent cells in the dermis inhibits SASP, improves regeneration, 
and reverses skin aging. (Supported by the Croatian Science Foundation project 
HRZZIP-2018-01-8654). 

Keywords: aging; micro-transplatation; rejuvenation; senescent cells 
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Atrial fibrillation (AF) is the most common persistent cardiac arrhythmia, 
affecting more than 1% of the population. It is characterized by rapid and 
disorganized atrial activation leading to impaired atrial function, with myocardial 
fibrosis being one of the main factors influencing the pathophysiological 
changes of the heart. Consequently, AF is a risk factor for embolic stroke 
and worsening heart failure and has been associated with increased morbidity 
and mortality. Significant alterations in N-glycosylation are known to occur 
in some cardiovascular diseases (CVD), of which alterations in N-glycome of 
immunoglobulin G (IgG) are an independent risk factor for atherosclerotic 
CVD. Given the importance of glycosylation in CVD and the fact that no 
studies of glycosylation have been performed to date in AF, a preliminary 
analysis of IgG and total plasma protein N-glycans was performed. The aim 
of this analysis was to gain insight into the status of IgG and total plasma 
protein N-glycans in AF, the possible existence of a causal relationship between 
the abundance of certain N-glycan structures and the degree of fibrosis, and 
AF recurrence after pulmonary vein isolation. IgG and total protein plasma 
N-glycans were analyzed by ultra-high performance liquid chromatography 
with hydrophilic interactions (HILIC-UPLC). The obtained results indicate 
that altered N-glycosylation occurs in patients with AF, especially in IgG 
N-glycans, highlighting the importance of immunoglobulin glycosylation and 
the possible interaction between the immune response and pathophysiological 
changes in AF. 

Keywords: atrial fibrillation; cardiovascular diseases; immunoglobulin G; 
N-glycosylation 
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Cervical cancer is one of the most common malignancies among women despite 
existing prevention options. The development of cervical cancer is preceded by 
precancerous changes called cervical intraepithelial neoplasia (CIN) for several 
years. CIN is divided into three stages: CIN1 (mild dysplasia), CIN2 (moderate 
dysplasia), and CIN3 (severe dysplasia). Cervical cancer and CIN are associated 
with high-risk human papillomavirus (HR HPV) infection that is sexually 
transmitted and responsible more than 95% of cervical cancer cases among 
women. A biomarker is a characteristic that can be objectively measured and 
evaluated as an indicator of normal biological processes, pathogenic processes 
or pharmacological responses to a therapeutic intervention. HPV and cancer 
biomarkers may be helpful with cervical cancer diagnosis, potential therapy, 
predictive value and most important to help with preventive screening tests that 
are avalaible now. In this study mass cytometry was used which enables parallel 
identification of markers on individual cells by combination of flow cytometry 
and mass spectrometry with heavy metal isotopes. It allows simultaneous 
analysis of up to 40 different biomarkers and also barcoding of samples. LBC 
(Liquid based cytology) fixed cell lines and HPV infected cells were assessed for 
the presence of several markers by mass cytometry.  Further plans are to assess 
more cervical samples and biomarkers and include the information collected 
through a 2-year follow up period to find those associated with disease or virus 
persistence or progression. 

Keywords: biomarker; cervical cancer; HPV; mass cytometry 
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Cytomegalovirus (CMV) develop assembly compartment (AC), the rearranged 
membranous structure for replication of viral particles. That process is 
initiated in the early phase of the infection, and involve early endosomes (EE), 
endosomal recycling compartment (ERC), and the Golgi system. Therefore, it 
involves altering of many host-cell proteins that regulate membranous organelle 
trafficking. Here, we have focused on EE-ERC interface, and especially its 
tubular structures known as tubular sorting endosome (TSE). The formation 
of TSE is regulated by complex network of proteins that involves sorting nexins 
(SNXs), retromer, WASH complex and other proteins that have the role in 
sorting of internalized proteins, tubular formation, and detaching of recycling 
vesicles. 
The aim of our study was to investigate the impact of SNX1, SNX4, SNX27, 
WASH1, Vps35, EHD1, EHD4, MICAL-L1, PACSIN2 and dynamin 
siRNA silencing on the MCMV infection and formation of early pre-assembly 
compartment (preAC). Efficiency of protein silencing was determined by 
confocal microscopy and western blot analysis. Furthermore, preAC formation 
in MCMV infected cells (1 PFU) was visualized by pericentriolar accumulation 
of Rab10 in the early phase of infection (6 and 16 hpi). 
Following infection with the recombinant C3X-GFP MCMV, and detection 
of GFP (indicator of activation of IE1 promotor) by flow cytometry, we have 
shown that silencing of SNX4 and Vps35 inhibit, while silencing of EHD1 
and EHD4 retard the initiation of MCMV infection. Furthermore, we have 
shown by confocal microscopy, that knock down of selected proteins do not 
significantly affect the progression of the MCMV replication cycle from the 
IE phase (IE1+ cells) to early phase (m06+ cells). However, silencing of EHD1, 
EHD4, MICAL-L1 and dynamin affected formation of preAC 6 hpi, and 
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silencing of SNX4 and SNX27 retarded Rab10 accumulation both 6 and16 hpi.  
These results indicate that SNX4 and Vps35 play some role in MCMV infection. 
Finally, MCMV require SNX4 and SNX27 for initiation of tubule formation 
necessary for preAC formation. EHD1, EHD4, MICAL-L1 and dynamin 
are also required, but those molecules could be either redundant or there is an 
influence of the remaining proteins that have not been totally silenced. 

Keywords: cytomegalovirus; EE-ERC interface; pre-assembly compartment; 
RNA Small Interfering 
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Francisella tularensis is an intracellular bacterial pathogen that replicates in 
various cell types and has a complex intracellular life cycle. Early after infection, 
Francisella escapes the phagosome and reaches the cytosol, where the bacteria 
undergo extensive replication. Once in the cytosol, Francisella becomes the 
target of antibacterial autophagy. Many intracellular pathogens have evolved 
strategies to survive autophagy or to exploit this process for their replication. 
Here, we investigated the role of autophagy in the intracellular life cycle of 
Francisella during the early and late stages of infection in vitro. We determined 
the intracellular replication and cytotoxicity of Francisella tularensis subsp. 
holarctica LVS in primary murine macrophages after inhibition of autophagy 
with 3-methyladenine. To investigate the interaction of Francisella with the 
endocytic compartment of mouse macrophages, we examined the colocalization 
of intracellular bacteria with the lysosome marker (LAMP1) and the autophagy 
marker LC3B with confocal microscopy. The LVS strain replicated efficiently 
in primary murine macrophages. Intracellular replication and cytotoxicity of 
LVS were statistically reduced by 3-methyladenine, confirming that Francisella 
uses autophagy for its intracellular growth. Using fluorescence microscopy, we 
found that most bacteria were in the cytosol 6 hours after infection and did not 
colocalize with autophagy or lysosome markers. At 24 hours post-infection, 
most bacteria were in LAMP1- and LC3-positive vacuoles. Localization of 
the bacteria in LAMP1- and LC3-positive vacuoles was significantly inhibited 
by 3-methyladenine. Overall, our results demonstrated that the LVS strain 
forms vacuoles that exhibit autophagic features and require autophagy for its 
intracellular replication.

Keywords: autophagy; Francisella; in vitro; LVS
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Obesity is associated with chronic low-grade inflammation with consequent 
immune system activation. It is believed that this chronic low-grade inflammation 
may have a key role in the pathogenesis of obesity-related metabolic disorders 
such as type 2 diabetes, NAFLD, hypertension and atherosclerosis. The adipose 
tissue immune response involves the activation of innate and acquired immune 
cells. Adipose tissue disorders, such as obesity, cause changes in adipose tissue 
distribution and function, with significant effects on hormone expression, 
cytokines, chemokines, and the composition of immune cell populations 
present in adipose tissue. These changes significantly affect underlying systemic 
inflammation and insulin sensitivity. The study aimed to evaluate the effect 
of an energy-restricted low-glycemic anti-inflammatory diet on innate and 
acquired immunity and the effect on the concentration of pro-inflammatory 
and anti-inflammatory cytokines. Participants were younger adults with obesity 
and stable body weight for the last 3 months. Half of the participants were on 
a standard diet while the other half were on an AI diet. After 6 months, the 
effects of a different diet on participants’ inflammatory and immune status were 
compared. Inflammatory status was assessed by the concentration of CRP, IL-6 
and TNF-α in serum. Immune status was analyzed by direct immunofluorescence 
on flow cytometry. Our results showed a statistically significant decrease in 
the percentage of natural killer T (NKT) cells and regulatory T cells (Tregs) 
after 6 months of an anti-inflammatory diet, while the reduction in markers of 
inflammation did not differ significantly between the two study groups. The 
results of our study indicate that the reduction of body adipose tissue reduces 
inflammation and improves the metabolic and immune status in both study 
groups, but in patients on the AI diet improvement of immune status is higher. 
Keywords: anti-inflammatory diet; chronic low-grade inflammation; immune system; 
obesity
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S-adenosylhomocysteine hydrolase (AHCY) deficiency is a disorder caused by 
lowered enzymatic activity of AHCY protein due to the mutations in AHCY 
gene. AHCY has a key role in proper functioning of the methionine cycle 
in the cell, therefore the lack of AHCY function causes severe metabolic, 
multisystem disorder. Since AHCY is a single enzyme that hydrolyses SAH 
(S-adenosylhomocysteine), a strong inhibitor of cellular metiltransferases, it 
has a central role in maintaining the methylation status of the cell and it is 
believed that it has an important role in many signaling pathways. Clinical 
presentation of this potentially lethal disorder includes a combination of 
muscular, neurological, and hepatic disorders. Despite the essential activity of 
AHCY, changes in molecular and cellular mechanisms in the state of AHCY 
deficiency have so far been poorly investigated.  The aim of this research was 
the analysis and understanding of molecular and cellular roles of AHCY in 
Hek293T deficient cells. The goal was to address questions regarding the 
molecular pathology of AHCY deficiency to which answers are lacking in the 
context of differential gene expression and deciphering molecular networks and 
pathways in HEK293T deficient cells. RNA-seq analysis was performed on 
HEK293T deficient cells. The results were analyzed by IPA (Ingenuity Pathway 
Analysis) software and Core analysis was performed. 25 differentially expressed 
signaling pathways were identified. We can conclude that AHCY indirectly 
affects a large network of signaling molecules, which is not surprising given that 
it is a multisystem disorder. 

Keywords: core analysis; HEK 293T deficient cells; ingenuity pathway analysis; 
methionine cycle; S-adenosylhomocysteine hydrolase deficiency
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Murine cytomegalovirus (MCMV) induces massive reorganization of 
intracellular membranes at the Early endosome/Endosomal recycling 
compartment/trans-Golgi interface (EE/ERC/trans-GA) and thereby 
generates assembly compartment (AC). Previously, we have shown that dynasore 
inhibits the pericentriolar accumulation of EE/ERC markers, and relocation 
of GRASP65-, GM130-, and Golgin97-positive Golgi membranes into the 
ringlike structure during the early phase of infection. 
The aim of our study was to determine the impact of dynasore on the biophysical 
cell properties in MCMV infected cells by digital holotomographic microscopy 
(DHTM). DHTM is a label-free imaging technique providing information 
about fine changes of a cell’s refractive indices in three dimensions at high 
spatial and temporal resolution. The refractive index measures the bending 
of a ray of light when passing from one medium into another. Since the cells 
are transparent, other known microscopy methods use fluorescent markers 
or transform the optical properties of the sample into an observable contrast. 
DHTM, on the other hand, provides label-free, high-content images using a 
very low-power light source that generates no phototoxicity.  
To determine various cell metrics; including cell perimeter, compactness, dry 
mass, cell density, and cell granularity in the early phase of MCMV infection 
following dynasore treatment; a digital holotomographic microscope was used 
for live-cell imaging. Automated quantitative cell analysis was performed 
with EVE analytics software, compatible with DHTM. Balb3T3 cells were 
continuously recorded for 12 hours, from 4 to 16 hrs post-infection (hpi). To 
avoid the interference of the inhibitor with the virus entry, dynasore was added 
4 hpi. 
Following infection and dynasore treatment, the average cell perimeter of 
dynasore treated cells is bigger than those in the nontreated cells. On the 
other hand, the average dry mass in the cells does not differ among treatments, 
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but the average cell density is higher in cells that are only infected relative to 
those infected and treated with dynasore. The last result is self-evident since 
an approximately similar amount of total dry mass is distributed in the cells 
of smaller volume. Accordingly, the compactness in infected cells treated with 
dynasore is lower than in those that are only infected (the same amount of 
substance in a larger space).  
We concluded that MCMV infection induces an increased presence of lipids 
in cellular structures, probably affecting endosomal trafficking. Otherwise, 
dynasore prevents this effect, presumably due to its effect on the dynamics of 
vesicles that transport cholesterol and other lipids.  
 
Keywords: cytomegalovirus; digital holotomographic microscopy; dynasore; 
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Alveolar ridge preservation can be accomplished by using xenogeneic biomaterial, 
autologous bone and dentin. Previous studies suggest only histological analysis 
of an alveolar bone sample after autologous dentin application and it was 
therefore important to perform detailed immunohistochemical analyzes to 
better understand the inflammatory, cytoprotective and osteoinductive response 
of bone tissue and also to compare it with the same response after administration 
of Cerabone® and its blend with autologous bone. The aim of this study was to 
demonstrate alveolar ridge dimensions using Cone beam computed tomography 
(CBCT) analysis with the expectation that  bone volume values will differ after 
autologous dentin application compared to Cerabone® and Cerabone®  blend 
with autologous bone and will be associated with a immunohistochemical 
expression of inflammatory (TNF-α);  osteoinductive factors (TGF-β, BMP 
2/4, BMP-7) and their intracellular messenger molecules (SMAD 1/5/8 and 
SMAD 2/3) as well as  cytoprotective  factor (HO-1).  
Bone samples of 15 patients were obtained after alveolar augmentation 
was performed with autologous dentin, Cerabone® and Cerabone® blend 
with autologous bone.  Alveolar ridge dimensions were measured before 
tooth extraction and after 4-6 months after alveolar preservation using 
CBCT. Decalcified paraffin embedded bone samples were processed for 
immunohistochemical analyses. 
CBCT results show that alveolar ridge volume was preserved after augmentation 
with dentin, Cerabone® and its blend autologous bone, which was sufficient for 
dental implant placement. For dentin augmentation, the mean value of initial 
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alveolar width was 7,98 mm and after dentin augmentation was 7,39 mm. For 
Cerabone®, the mean value of initial alveolar width was 8,26 mm and after 
augmentation 6,33 mm. For Carbone blend with autologous bone initial alveolar 
width was 7,51 mm and after augmentation was 6,48 mm. Immunohistochemical 
expression showed higher intensity of immunohistochemical staining of TNF-α 
and BMP-7 around residual biomaterial (RB) in the Cerabone® and Cerabone® 
blend with autologous bone, compared to dentin. 
Higher postoperative alveolar ridge dimensions were recorded after augmentation 
with autologous dentin. Higher intensity of immunohistochemical staining of 
TNF-α around biomaterial particles of Cerabone® and its blend with autologous 
bone suggest inflammation that could be related to biomaterial resorption. 
Higher expression of the BMP-7 suggests new bone formation around above 
mentioned biomaterial particles. 

Keywords: alveolar preservation; bone regeneration; cerabone; dentin; tooth 
extraction 



74

POSTER PRESENTATION 11

The interaction between Francisella and amoeba in terms of cell death

Maša Knežević, Ina Viduka, Mirna Mihelčić, Mateja Ožanič, Valentina Marečić, 
Zlatko Trobonjača, Marina Šantić

University of Rijeka, Faculty of Medicine, Department of Microbiology and 
Parasitology, Rijeka, Croatia

Francisella tularensis is a gram-negative, intracellular pathogen and the causative 
agent of the disease called tularemia. Francisella species can infect a variety of 
cells, including cells of Acanthamoeba castellanii, but its life cycle, maintenance 
in the aquatic microenvironment, and mode of transmission are still unclear. 
The aim of this study was to contribute to the understanding of the molecular 
mechanisms of Francisella species adaptation and survival in amoebae within 
aquatic environments. In this study, A. castellanii cells were infected with F. 
novicida, F. philomiragia, or F. tularensis LVS strain and the mechanisms of 
cell death at 2, 6, 24, and 48 hours post-infection were investigated by flow 
cytometry and real-time quantitative PCR. Our results showed that Francisella 
strains did not play a significant role in inducing early apoptosis, late apoptosis, 
or necrosis of A. castellanii cells in the first 48 hours after infection. Further, 
real-time PCR analysis revealed that the expression of autophagy-related genes 
ATG16, ATG12, and ATG8 increased, whereas the expression of metacaspase 
(MCA) genes decreased in A. castellanii cells over a 48-hour period. Expression 
of interleukin-1 converting enzyme (ICE)-like protease genes was not detected 
during the study period. The results of our study clearly indicate that autophagy 
play a role in Francisella-amoeba interaction during the first 48 hours after 
infection.
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Various fatty acyl lipid mediators (LMs) derived from dietary polyunsaturated 
fatty acids (PUFAs) modulate nociception. The modern diet is rich in linoleic 
acid (LA), which may present a risk factor for developing pain conditions. 
Although recommendations about fatty acid intake exist for some diseases 
(e.g. cardiovascular disease), the role of dietary fatty acids in promoting pain 
disorders is not completely understood. Here we report that dietary linoleic 
acid content is associated with plasma accumulation of pronociceptive lipid 
mediators. Our findings provide mechanistic insights into exaggerated 
nociceptive hypersensitivity associated with excessive dietary linoleic acid intake 
and highlight potential biomarkers for pain risk stratification. We quantified 
plasma LMs in male and female rats fed one of two custom diets from the 
time of weaning through nine weeks of age using LC-MS/MS analysis. Rats 
were randomized to receive one of two modified AIN-76A rodent diets each 
containing 5.1% fat. The standard corn oil was replaced with a custom triglyceride 
blend rich in either LA or oleic acid (OA; 18:1n-9), a monounsaturated fatty 
acid that is not metabolized to form LMs. In general, rats maintained on the 
LA-rich diet displayed greater plasma accumulation of pronociceptive LMs 
derived from LA, while accumulation of antinociceptive LMs was greater in 
rats maintained on the OA-rich diet. 
Using this approach, we demonstrate that exposure to a diet rich in LA 
promotes plasma accumulation of pronociceptive LMs, which likely contributes 
the exaggerated nociceptive hypersensitivity associated with excessive dietary 
LA intake.  

 Keywords: diet; fatty acyl lipid mediators; linoleic acid; nociception  



76

POSTER PRESENTATION 13

Heat shock protein 70 mediated cancer cell invasion properties

Sara Bilić Knežević1, Damir Grebić2, Manuela Alvirović3, Tamara Gulić4

1 Zadar General Hospital, Department of Oncology and nuclear medicine, Zadar, 
Croatia
2 Clinical Hospital Center Rijeka, Department of General and Oncological Surgery, 
Rijeka, Croatia
3 University of Rijeka, Faculty of Medicine, Department of Pathology, Rijeka, Croatia
4 University of Rijeka, Faculty of Medicine, Department of Physiology and 
Immunology, Rijeka, Croatia

Breast cancer is one of the leading causes of cancer-related deaths in women 
worldwide and is increasing rapidly in developing countries. Heat shock 
proteins (HSP) and heat shock factor 1 (HSF1) are key factors in the heat 
shock response (HSR). HSR has been implicated in the etiology of breast 
cancer. Available data indicate that extracellular HSP70 has a potent motogenic 
activity for fibroblasts, vascular and epithelial cells, and can induce angiogenesis 
and matrix remodelling, suggesting a possible role in cancer development and 
dissemination. In the present study, we investigated the potential role of HSP70 
on migration and invasion capability of breast cancer cell line in vitro. 
Our model for in vitro studies of cellular motility and invasion is breast cancer 
cell line MDA-MB-231 that has cellular characteristics relevant to triple 
negative breast cancer in vivo. Stimulation with rh-HSP70 was tested on 
different cancer cells lines: PANC-1, MDA-MB-231, JAR by migration and 
invasion assays. The gelatinase zymography method was used to investigate the 
functional activity of matrix metalloproteases 2 and 9 (MMP-2 and-9) during 
the invasion assay. Double immunofluorescence method was used for detecting 
cellular rearrangement of actin and tubulin caused by stimulation of rh-HSP70 
on breast cancer cell lines MDA-MB-231. 
RESULTS: Extracellular rh-HSP70 induces migration and invasion in a 
different human cancer cell line (PANC-1, MDA-MB-231, JAR) as well as 
remodelling of extracellular matrix by MMP-2 and-9 upregulation. 
Our results indicate that HSP70 may facilitate cancer cell invasion and 
extravasation, a crucial event for dissemination. Modulating cancer cell 
migration and/or invasion as well as affecting the MMP-2 and-9 and HSP70 
might be a potential target for blocking a permissive microenvironment for 
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cancer cell metastasis. 

Keywords: breast cancer; cancer cell invasion; Heat shock 70 protein; matrix 
metalloproteases 2 and 9; MDA-MB-231.
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Exosomes are extracellular vesicles detectable in biological fluids that play a 
significant role in communication between cells. Exosomes vary in size from 
30 to 150 nm. They accumulate in the tumor microenvironment since tumor 
cells are highly active in producing exosomes. Exosomes may carry damage-
associated molecular patterns (DAMPs), consequently, their levels rise during 
pathological changes and decrease during recovery. Tumor-derived exosomes 
are proved to be increased in head and neck squamous cell carcinoma (HNSCC) 
patient’s plasma. Hence, exosomes can be used as a non-invasive biomarker.  
Cell lines used were pharyngeal cancer cell lines Detroit 562 and FaDu; 
and laryngeal cancer cell line SQ20B. Exosomes were isolated using 101Bio 
PureExo® Exosome Isolation kit from cell culture media. Isolated exosomes 
were characterized using nanoparticle tracking analysis (NTA), transmission 
electron microscopy (TEM), and western blot for exosome markers. 
We have determined that the exosomes were successfully isolated from the 
tumor cell lines media. NTA determined the size of exosomes to be as expected 
at around 30 to 200 nm. TEM detected visible abundance of exosomes at the 
size 40 to 220 nm. SQ20B exosomes were detected as significantly smaller 
compared to exosomes from Detroit 562 and FaDu cell lines. Western blot 
analysis showed the presence of CD63 exosome marker. Calnexin was not 
detected which indicates that the exosome extract is not contaminated with 
other cellular vesicles. 
The goal was to apply the best exosome isolation method to obtain pure and 
high-quality exosome yield with expected size and shape of the vesicles. After 
a detailed review of the literature, exosome isolation kit was selected based on 
research and technical data. The experiments have shown that this isolation kit is 
indeed applicable to our research purpose. Exosomes were successfully isolated 
as demonstrated by NTA, TEM and western blot. In our future research we will 
study how tumor-derived exosomes could affect tumor progression in HNSCC. 

Keywords: exosomes; head and neck squamous cell carcinoma; tumor 
microenvironment 
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Renal transplantation is a well-established surgical procedure, and it is a 
method of choice in treatment of patients with terminal stage of renal disease. 
Scintigraphy can assess many complications after surgery and has been widely 
used to evaluate graft function. Currently, 99mTc- MAG3 has replaced the 
standard hippuran agents and extensive studies have been done that prove 
effective renal plasma flow (ERPF) values obtained with 99mTc -MAG3 are 
also- accurate once corrected for the different extraction fraction. However, 
MAG3 clearance can be used as a measure of renal function (expressing tubular 
extraction rate, TER) without correction to ERPF, including transplanted 
kidney. 
The aim of this study was to establish the role of 99mTc -MAG3 clearance 
obtained by camera based method in patients with well-functioning transplanted 
kidney. Camera based method used in this research is 99mTc -MAG3 dynamic 
renal scintigraphy. It requires no blood sampling and last only a few minutes of 
imaging time. The perfusion phase tell us about blood perfusion of the kidney 
graft, parenchymal phase tell us about morphology and function of the graft 
and the elimination phase tell us about excretion of the urine from the graft. 
MAG3 clearance is determined in parenchymal phase: we are using the „slope 
method“ by Inou.   
Our results showed that there is a positive correlation between normal values of 
serum creatinine (standard quantitative method by which we determine kidney 
function) and MAG3 clearance. Mean value of MAG3 clearance for a normal 
functioning graft is 167 ml/min. 
The cut off value for the normally functioning kidney graft is set on 100 ml/
min. 
Dynamic renal scintigraphy and MAG3 clearance is a relevant and reproducible 
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parameter of kidney graft function and in the future it can be the part of 
standard protocols in monitoring of kidney transplants. 

Keywords: Kidney transplantation, Scintigraphy; Renal Failure, Chronic; 
99mTc-mercaptoacetyltriglycine 
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Sepsis is a life-threatening condition caused by a dysregulated host response to 
infection. Sepsis remains a global healthcare challenge that represents a leading 
cause of mortality worldwide. Biomarkers with the ability to early identify 
septic patients with a higher risk of mortality are crucial for timely interventions 
and therapy management. The endocannabinoid system is a rapidly emerging 
topic of research with growing evidence suggesting endocannabinoids’ role in 
inflammatory processes. The main endocannabinoid, arachidonoylethanolamide 
(anandamide), showed a series of anti-inflammatory, antioxidant, proapoptotic, 
and immunoregulatory properties in sepsis. The aim of this study was to assess 
the prognostic value of anandamide as an early predictor of sepsis mortality. 
Blood samples were collected at the time of hospital admission for 106 adult 
patients with sepsis. The patients were divided into two groups depending 
on mortality outcome (survivals, N=53, and non-survivals, N=53). Sixteen 
subjects (male: 50%) matched in age and comorbidity were enrolled as a 
control group. Inflammatory biomarkers (procalcitonin, PCT, and C-reactive 
protein, CRP) and endocannabinoid anandamide were measured in blood 
samples. PCT was measured using electrochemiluminescence immunoassay 
(ECLIA) on the immunochemistry analyzer Cobas e411 (Roche Diagnostics 
GmbH, Mannheim, Germany), and CRP was measured using latex-enhanced 
immunoturbidimetric assay on biochemistry analyzer Olympus AU680 
(Beckman Coulter, Brea, California, USA). Levels of anandamide were 
measured using a commercially available enzyme-linked immunosorbent assay 
(ELISA; Abbexa, Milton, Cambridge, UK). Receiver operating characteristic 
(ROC) curves were constructed for anandamide and inflammatory biomarkers 
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to identify cut-off values that predict sepsis mortality at the admission point. 
Median values of anandamide in sepsis survivors were 5.04 (3.74-6.75) μg/L, 
and in non-survivors 7.25 (4.28-15.95) μg/L (P=0.057). In the control group, 
the median level of anandamide was significantly lower (1.13 (0.67–1.73) μg/L; 
P<0,001). Anandamide showed to be the only significant mortality predictor 
with an area under the receiver curve (AUC) of 0.67 (95CI% 0.57-0.76; 
P=0.003). The optimal cut-off value for early mortality prediction was >7.16 
μg/L, with a sensitivity of 57% (95%CI 42-71) and a specificity of 80% (95%CI 
66-91). Positive and negative likelihood ratios were 2.9 (95%CI 1.5-5.5) and 0.5 
(95%CI 0.4-0.8), respectively. 
Endocannabinoid anandamide showed to be an early sepsis mortality predictor. 
Using anandamide as a biomarker in sepsis holds potential, with research into 
this topic potentially offering the ability to early identify patients at higher risk 
for sepsis mortality. 
 
Keywords: anandamide; endocannabinoids; mortality; sepsis
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Breast cancer is the most common cancer in women. It is a heterogeneous disease 
with five major tumour subtypes based on different expression of genes and 
proteins in tumour cells (hormone receptors (HR), Ki-67 proliferative index, 
and HER2). Different subtypes have different biological outcomes, so we cannot 
predict the behaviour of the disease. Existing clinical and pathohistological 
parameters have limited prognostic value and the introduction of new markers 
is necessary. 
The role of the immune system and the association with other prognostic 
factors in breast cancer has not been fully investigated. Tumour infiltrating 
lymphocytes (TIL) have been shown to be prognostic and predictive factors 
in some subtypes of breast cancer. The PI3K signalling pathway regulates cell 
survival, apoptosis, proliferation, motility and adhesion. Somatic mutations in 
the PIK3CA gene are the most common genetic changes (20-40% of breast 
cancers), most commonly in the HR+/HER2- breast tumours. Mutations in the 
PIK3CA gene can also affect the tumour immune microenvironment. 
Modulation of the tumour immune microenvironment is performed by numerous 
cytokines and molecules of immune checkpoints. We hypothesize that the 
presence of a PIK3CA gene mutation in HR +/HER2-invasive breast cancer 
tumour tissue affects the tumour immune microenvironment, is associated with 
increased TIL infiltration, higher PD-1 and CTLA-4 expression in tumour 
cells, and poorer prognosis. 
Our goal is to determine the presence of mutations in the PIK3CA gene, the 
expression of PD-1 and CTLA-4, and the density of TIL in the homogeneous 
group of HR + / HER2- breast cancer in archival bioptic material of HR+/
HER2- breast cancer (Luminal A i Luminal B).  
Preliminary results in a small group of patients did not show statistically 
significant differences in the clinical and pathological characteristics of the 
tumour between the groups with PIK3CA mutations compared to the group 
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without mutations. Of the 19 patients who developed relapse, 18 had a PIK3CA 
gene mutation. The position of the mutation was not associated with the 
development of recurrence / metastasis. When we compared the density of TIL 
in tumour tissue with the presence of mutations in the PIK3CA gene, contrary 
to expectations, we observed lower density of TIL in mutated tumours.  
We expect that the results of our study will provide answers on the possible 
association of the PIK3CA mutation with the immune microenvironment in 
HR + / HER2- invasive breast cancer and in that way to identificate patients 
who need a different approach in therapy and who could potentially benefit 
from targeted immune therapies. 
 
Keywords: breast cancer; PIK3CA mutation; tumor immunobiology
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Hand eczema is an inflammatory skin disease with a prevalence of 10 to 
15%. The clinical picture is dominated by redness, vesicles, skin thickening 
and painful fissures. Chronic hand eczema (CHE) is defined by duration of 
more than 3 months or more than 2 recurrences over the course of a year. This 
disease significantly impairs the quality of life, mainly affecting middle-aged 
people, with multiple implications for working ability. Exogenous factors in 
the development of CHE are “wet work” environment or contact allergens. In 
a proportion of patients, no exogenous factors are identified, implicating the 
role of genetic factors or immune dysregulation. Moreover, CHE may be a sole 
manifestation of atopic dermatitis (atopic CHE), thus difficult to diagnose. 
Vitamin D has been shown to influence allergen-induced pathways in the 
immune system and several studies reported an inverse relationship between 
vitamin D levels and severity of atopic dermatitis and chronic urticaria, but its 
role in CHE has not been explored so far. 
The aim of this pilot study was to examine the frequency of atopy in patients 
with CHE who were monitored at Clinical Hospital Center Rijeka over the 
last year. An additional goal was to examine the incidence of hypovitaminosis 
D in the same group of patients. Atopic diathesis was considered positive in 
patients with elevated immunoglobulin E, history of allergic asthma and/or 
rhinoconjunctivitis or positive skin prick test to inhaled or food allergens. The 
diagnosis of contact allergy was examined by patch test. 
The study included 59 patients with CHE, most of whom (79.7%) were 
women. Atopic diathesis was present in 32.2% of patients. Atopy and contact 
hypersensitivity were concomitantly demonstrated in only 11.9% of patients. 
Positive patch test result was shown in a similar proportion of atopic (36.8%) 
and non-atopic (42.5%) patients. 
Lower than normal levels of serum vitamin D were detected in 66.7% of patients 
with CHE, more frequently in non-atopic (73.9%) than in atopic (50%) ones, 
although this difference was not significant. However, vitamin D insufficiency 
(<50 nmol/L) and deficiency (<30 nmol/L) were detected only in non-atopic 



86

CHE, which difference was significant (p=0.015). 
The main limitation of this study is small sample size. However, the results 
indicate that about one third of patients with CHE may actually represent 
patients with atopic dermatitis present exclusively on their hands (atopic CHE), 
which bares relevant implications for appropriate treatment of this patient 
subpopulation. Furthermore, the frequency of hypovitaminosis D in non-atopic 
CHE patients indicates its possible role in the etiopathogenesis, but additional 
studies on a larger number of patients will be necessary to determine the exact 
significance of this finding, as well as the role of vitamin D supplementation for 
the prevention or treatment of non-atopic CHE. 

Keywords: chronic hand eczema; dermatitis atopica; vitamin D
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On March 11, 2020, the World Health Organization declared the COVID-19 
pandemic. To date, 491 million infections and 6.2 million deaths have 
been registered worldwide. Acute disease presentation is caracterized with 
asymptomatic or mild clinical course in 80% of patients, while the remaining 
may develop pneumonia, shock, multiorgan failure and death. After the end 
of acute infection, a significant number of patients report various symptoms 
that persist or appear after COVID-19 resolution. In October 2021, the World 
Health Organization established the definition of post-COVID-19 syndrome 
as a group of symptoms in patients three months after COVID-19 onset, lasting 
more than two months, which cannot be explained by other conditions. These 
symptoms may be new or may last since the initial acute COVID-19 phase, 
may fluctuate in intensity, and may be relapsing in nature. Post-COVID-19 
syndrome is very heterogeneous- general, respiratory, cardiovascular, 
neurological, psychosocial and specific symptoms such as alopecia are described. 
The consequences of COVID-19 are more common in females, with no clear 
correlation determined so far between the severity of acute COVID-19 and the 
development of post-COVID-19 syndrome. Namely, the results of published 
studies link severe forms of the disease with development of COVID-19 
consequences but post-COVID-19 syndrome is also frequently described in 
younger, previously healthy individuals with mild COVID-19 course. One of 
the markers of COVID-19 severity is lymphopenia, and CD8 + T lymphocytes 
play an important role in desease controlling and resolution. On a sample of 
31 patients hospitalized in the Clinic for Infectious Diseases of the University 
Hospital Center Rijeka, parameters important for acute COVID-19 disease were 
analyzed, like the severity of the clinical picture and the absolute lymphocyte 
coun. At the clinical examination six months after hospitalization, most study 
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participants with mild acute COVID-19 had no consequences of the disease, 
while all with severe clinical picture reported some of them, including fatigue, 
polypnea, and chest pain as the most common symptoms. Irrespective of the 
clinical severity, morphological changes of the lung parenchyma were found 
on chest CT scans, but without repercussion on pulmonary function. SARS-
CoV-2 specific CD8 + T lymphocytes isolated from convalescent blood were 
analyzed by flow cytometry and were found to be a small cell population, but 
relatively stable up to six months after acute COVID-19. Phenotypic analysis 
of these cells in convalescent patients showed that they express effector memory 
cell phenotype with low proliferation potential. Further phenotypic analyzes 
of CD8 + T lymphocytes in COVID-19 convalescents are needed to evaluate 
their possible role in the development of specific symptoms of post-COVID-19 
syndrome. 

Keywords: COVID-19; CD8 + T lymphocytes; post-COVID-19 syndrome 
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Anxiety and depression are common in patients with chronic pain, which may 
appear in patients with rheumatoid arthritis (RA) despite treatment. Pain is 
usually the most pronounced symptom in patients with active RA, which is 
mediated by proinflammatory substances originating from immune cells that 
inhabit the tissues of the joint. Pain represents stress for the body. Hsps are a 
class of stress-inducible proteins that mainly act as molecular protein chaperones 
with the aim to protect the cell. However, their excessive production, leaking 
from damaged or necrotic cells contributes to inflammation and pain signaling. 
There is clinical evidence for elevation of disease associated molecular pattern 
signaling in major depressive disorder in patients and in pre-clinical animal 
stress models of depression. The aim of our study was to investigate the corelation 
of salivary HSP70 and parameters of RA activity including depressive disorder 
and anxiety. 
Patients (53) diagnosed with RA in the rheumatology office of the 
Hospital „Thalassotherapia-Opatija“ were enroled in this study. They were 
treated according to the recommendations of the Croatian and European 
Rheumatological Society. RA activity was measured by number of sore and/or 
swollen joints, visual analog scale (VAS) for pain (1-100/100 mm), duration of 
morning stiffness (min), erythrocyte sedimentation rate (mm), and C-reactive 
protein (CRP, mg/L). We assessed the degree of anxiety disorder with the 
GAD-7 questionnaire, depressed mood with the PHQ-9 questionnaire, and 
the physical health symptoms of patients with the PHQ-15 questionnaire. 
Pain was the dominant symptom in patients with RA, indispensible of the 
number of sore or swollen joints and the duration of morning stiffness. The 
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concentration of HSP70 in the saliva of patients with RA correlated with 
general physical symptoms, but also with the degree of depression and anxiety 
disorder. However, HSP70 did not correlate with the routine clinical and 
laboratory indicators of RA activity, mentioned above. 
The concentration of HSP70 in the saliva of patients may indicate the 
development of depressive and anxiety disorders, general physical symptoms, 
in patients with RA. 

Keywords: anxiety; depression; heat shock protein; pain; rheumatoid arthritis 
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Chronic obstructive pulmonary disease is an inflammatory disease of the airways 
with a predominant neutrophilic inflammatory response to various harmful 
noxae. Some patients have mixed inflammatory response with an overlapping 
clinical picture, with asthma characterized by eosinophilic inflammation. 
Fractional exhaled nitric oxide is a non-invasive biomarker of eosinophilic 
airway inflammation.  
The aim of this study was to determine whether FeNO test values and neutrophil 
counts have diagnostic value in acute exacerbations of COPD. 
A retrospective analysis of available medical data for patients with acute 
exacerbations of COPD who didn’t require hospitalization was conducted, 
i.e., those who had mild and moderate exacerbations of the disease without 
respiratory failure. We compared FeNO values and neutrophil counts in the 
stable phase of the disease before and after exacerbations within one year and in 
acute exacerbations. Relevant data on age, sex, bronchodilator therapy, inhaled 
corticosteroids, eosinophil and neutrophil count, and C-reactive protein were 
collected. We included 25 patients (84% of men; mean age 72 years ± ± 8 years). 
The COPD phenotype with eosinophilia was present in 16% of subjects, and 
these patients had significantly higher FeNO values (68 ppb) compared to other 
subjects (23 ppb, p < 0.05) in acute exacerbation. There was a significant statistical 
difference in FeNO values and the number of eosinophils in peripheral blood (p 
< 0.01) in acute exacerbation but not in the stable phase of the disease. In our 
study, no important statistical difference was found in the values of FeNO and 
neutrophils in the acute exacerbation of COPD compared to the stable phase 
of the disease. 
This study failed to demonstrate the value of determining the fractional exhaled 
nitric oxide as a diagnostic biomarker in acute exacerbations of COPD without 
eosinophilia. In a patient with COPD and eosinophilia, a FeNO test may be 
useful for glucocorticoid therapy. We also failed to demonstrate the value of 
neutrophil count as a diagnostic biomarker in acute exacerbations of COPD 
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that didn’t require hospitalization. The result can be interpreted as the fact that 
infectious exacerbations of COPD in which neutrophilia is a known diagnostic 
and prognostic biomarker are a more common reason for hospitalization, and 
such patients were not included in our study.
 
Keywords: chronic obstructive pulmonary disease; eosinophilia; fractional 
exhaled nitric oxide; neutrophilia
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Intrauterine fetal growth restriction is defined as a restriction of fetal growth 
that, due to insufficient growth support, does not reach the expected birth weight 
at a certain gestational age. One of the most common causes of intrauterine 
growth restriction is impaired placental function, which can be suspected by 
ultrasonic flow measurement through maternal and fetal blood vessels. An 
important role in the process of placental formation is played by trophoblast 
cell differentiation and epithelial-mesenchymal transition, in which Hedgehog 
signaling pathway proteins participate. Cascade activation of this pathway is 
triggered by Smoothened protein. 
The aim of this study was to determine the association between the expression 
of Smoothened protein and the pathological Doppler findings of the umbilical 
artery in the preterm placenta with fetal growth restriction. The research was 
conducted on archival samples of human placentas. Eighty placentas from term 
pregnancies (≥ 37 weeks) complicated by fetal growth restriction were analyzed 
and divided into two groups. The first group consisted of placentas with fetal 
growth restriction and pathological Doppler findings of the umbilical artery 
(n = 37; 46.2%), and the second group consisted of placentas with normal 
Doppler findings (n = 43; 53.8%). Relevant medical data on gestational age, 
parity, maternal age, ultrasound findings of serial fetal biometrics, birth 
weight, and sex of newborns were collected. Protein expression was shown 
by the immunohistochemical staining index. In our study, fetal weight 
significantly differed (p < 0.05) between pregnancies complicated by fetal 
growth restriction with pathological Doppler findings (2449.73 g, SD+/-
303) compared to placentas with fetal growth restriction and normal Doppler 
(2596.28 g; SD+/-213,41). No statistically significant difference was found in 
the analyzed categorical characteristics of the respondents compared to the 
Doppler findings. The results showed an important statistical difference for 
the expression of Smoothened protein (p < 0.05) which was more pronounced 
in placentas with fetal growth restriction and a pathological Doppler finding. 
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Our research has shown that lower fetal weight from term pregnancies with 
fetal growth restriction and pathological Doppler findings is a reflection of 
more pronounced pathomorphological and circulatory changes in the placenta, 
which is the expected result. Moreover, increased expression of Smoothened 
protein is associated with circulatory changes in the placenta as a reflection of 
dysregulation of the Hedgehog signaling pathway and the process of epithelial-
mesenchymal transition. We can conclude that disorders of cellular signaling 
pathways significantly affect functional and morphological processes in placental 
tissue, leading to fetal growth restriction.  

Keywords: Doppler; epithelial-mesenchymal transition; intrauterine fetal 
growth restriction; Smoothened protein 
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Spondyloarthritis (SpA) is a heterogeneous group of chronic inflammatory 
diseases, which occur under the influence of the environment in genetically 
predisposed individuals. It affects the spine, peripheral joints and 
temporomandibular joint (TMJ). Temporomandibular disorder (TMD) is 
also a heterogeneous group of inflammatory or degenerative TMJ diseases, 
which cause TMJ pain or masticatory dysfunction. Predisposing factors for 
TMD include parafunctional habits, emotional stress, anxiety, and depression. 
Inflammation is one of the most common causes of TMD. To diagnose and 
determine the frequency of disc displacement and healthy TMJ in patients with 
SpA, to determine matrix metalloproteinase-3 (MMP-3) and tumor necrosis 
factor α (TNF-α) in saliva and to compare general clinical features, disease 
activity parameters and functional status of patients, as well as laboratory 
parameters between study groups. SpA patients aged 18 to 75 years we enrolled 
in a prospective observational study. Exclusion criteria in the study were the 
diagnoses of other reumatic diseases, acute infection, malignancy, grade III 
and IV heart failure, grade IV and V renal failure and significant liver lesion. 
A rheumatologist assessed current SpA activity (Bath Ankylosing Spondylitis 
Disease Activity Index, BASDAI; the number of aching and swollen joints 
out of 68 or 66 joints, respectively; pain intensity, analog visual scale from 1 to 
100 of 100 mm; duration of morning stiffness, minutes) and Bath Ankylosing 
Spondylitis Functional Index (BASFI). A doctor of dental medicine performed 
clinical examination of TMJ according to the Diagnostic Criteria for 
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Temporomandibular Disorder, DC / TMD, which consists of axis I (Clinical 
Examination) and axis II (Symptom Questionnaire including a) List of Oral 
Adverse Habits; b) General Anxiety Disorder, GAD-7; c) Patient Health 
Questionnaire, PHQ-15; d) Physical Symptoms, Patient Health Questionnaire, 
PHQ-9 for Depressive Disorder and Demographics). Erythrocyte sedimentation 
rate (ESR), C-reactive protein and antistreptolysin-O titre were analyzed  
usingautomated analyzator, whereas TNF-α and MMP-3 were quantified 
using ELISA. 185 patients with SpA met the entry criterion, and 58 patients 
were excluded due to the exclusion criteria, while 7 patients did not want to 
participate in the study. 120 patients were examined, 50 of whom had healthy 
TMJ (41.7%), 45 patients had DD with reduction (37.5%), and 25 patients had 
other or overlapping TMJ diseases (20.8%). Patients with DD had higher values 
of ESR (P=0.01), C-reactive protein (P=0.04), antistreptolysin-O (P=0.03), 
MMP-3 (P=0.045), physical symptoms of the disease (P=0.000003), depression 
(P=0.0046) and anxiety (P=0.00009). Other parameters did not differ. SpA 
patients with DD had a higher degree of inflammation judging by laboratory 
parameters, salivary MMP-3, physical symptoms of the disease, and points 
assigned to anxiety and depression, compared to SpA patients with healthy 
TMJ. 

Keywords: disc displacement; matrix metalloproteinase-3; spondyloarthritis; 
temporomandibular disorder; temporomandibular joint
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Aim of this study is to compare the healing of periapical bone in smokers and 
non-smokers following non-surgical endodontic treatment in patients with 
apical periodontitis (AP) with regard to socioeconomic status and smoking 
habit.  
This study involved sixty adult patients with AP diagnosis who were 
endodontically treated at Rijeka University Dental clinic (smokers n=30, non-
smokers n=30). Data regarding smoking habit and socioeconomic status were 
obtained from a self-administered questionnaire. The participants were matched 
according to gender and age. Healing of AP was determined utilizing periapical 
index (PAI). Chi-square test and multivariate logistic regression (backward 
model) were used to explore the variations in periapical status at baseline and at 
one year follow up.  
There were 42 women and 18 men included in the study with the mean age of 
participants 35.5 years (range 19 to 65 years). In the non-smoker group, 93.3% 
(n=28) of AP have healed at one year follow up, and 50% (n=15) of AP in the 
smoker group. The analysis showed statistically significant difference in healing 
rate between smoker and non-smoker group after one year (P<0.001). There was 
no significant difference in healing rate of AP with regard to the socioeconomic 
status (P=0.760). The present data show that the smoking habit increases the 
risk of AP presence 14 times (P<0.001; 95% CI: 2.81-69.56). 
The present data demonstrate difference in healing rate between smokers and 
non-smokers regardless of the socioeconomic status. 

Keywords: periapical periodontitis; smoking; socioeconomic factors; treatment 
outcome
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Despite the disinfection methods used in pool waters, treated water can be 
contaminated with the opportunistic premise plumbing pathogen. Pseudomonas 
aeruginosa. Complex origins of microorganisms are difficult to determine, but 
even more difficult is to eradicate them from any part of the pool system. One of 
these sources could be biofilms that are formed on different pool area materials 
like ceramic tiles that are often used. Therefore, the aim of this study was to 
examine the destruction of mature P. aeruginosa biofilm on ceramic tiles by UV 
radiation and sodium hypochlorite in vitro. 
P. aeruginosa isolated from a biofilm on ceramic tiles in swimming pool was used 
in the experiment. 5-day old biofilm of P. aeruginosa was formed on ceramic 
tiles and exposed to UV radiation (254 nm) for 5 or 20 seconds and to 0.4 
ppm sodium hypochlorite for 1 minute. After the application of individual and 
combined treatment, the ceramic tiles were washed two times and the number 
of bacteria as well as the total biomass by crystal violet was determined.  
The obtained results indicate a decrease in the number of bacteria when exposed 
to individual methods, but the most significant decrease is manifested in the 
synergistic action of UV radiation and chlorine. A decrease in total biomass was 
observed in both individual and combined treatments. Complete destruction of 
the biofilm was not achieved. 
The combined method of water disinfection (chlorination and UV radiation) 
shows better efficiency in destruction of P. aeruginosa biofilm than the application 
of individual methods of disinfection. It is important to continue researching 
the most effective methods to combat biofilms.  

Keywords: biofilm; Pseudomonas aeruginosa; water disinfection
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Global burden of overweight and obesity is one of the major health problems, 
greatly affecting even the youngest parts of the population. COVID-19 has 
impacted the trends of obesity incidence even in the countries in which they 
reached a plateau; consequently, we can expect an increase in the incidence and 
the prevalence of obesity in the forthcoming years, despite the efforts to tackle 
the pandemic of excess weight. In the scientific community, there is a consensus 
that overweight and obesity endanger mental health; however, there are still 
many uncertainties.   
This study aimed to analyze the association between overweight and obesity and 
total psychopathology among children and adolescents and assess gender and age 
differences. The aim was also to evaluate the impact of certain methodological 
aspects on the odds ratio estimates. 
A systematic review of MEDLINE, CINAHL with Full Text, PsycINFO, 
PsycArticles, and Web of Knowledge databases without time and language 
limits set was conducted in February 2019. Two authors performed study 
screening, study inclusion, and data extraction, and the disagreements were 
resolved by the discussion or the involvement of the third author. 
A random-effects meta-analysis included 26 studies comprising 60 separate 
effect sizes. There was a statistically significant association between overweight, 
obesity, and mental disorders (OR 1.28 (95 % CI, 1.19-1.40; z=6.24, p<0.01)). 
There was a significant degree of variance in the study effect sizes (Q=175.03; 
df=24; p<0.01; I2=86.29). A meta-analysis included 117 705 children and 
adolescents from every continent except Africa. Studies were of high quality, 
and there was no publication bias. There was no significant difference in the OR 
between boys and girls (p=0.09) or children and adolescents (p=0.10). There 
was a significant difference between overweight and obesity (p<0.01). There 
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was no significant difference between studies according to the growth reference 
(p=0.25) or psychiatric tool used in the study (p=0.11). 
There is a significant association between overweight, obesity, and mental 
disorders among children and adolescents obtained from high-quality studies 
with no differences regarding gender or age. Methodological aspects of the 
studies were not detected as moderators of the association in the subgroup 
analyses. The odds for mental disorders are increased by around 30 % among 
children and adolescents with overweight and obesity. Young individuals with 
obesity are especially at risk of mental disorders. 
 
Keywords: adolescents; children; mental disorders; meta-analysis; obesity; 
overweight  
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Prevalence and incidence of Balkan Endemic Nephropathy (BEN) is decreasing 
and disappearing. We hypothesized that improvements in agricultural practices 
(milling, thersing) which occurred 60 years ago reduced exposure to aristolochic 
acid by decreasing consumption of aristolochic acid-contaminated flour.
Data on prevalence of diseased and suspect obtained in field surveys 
(perlustracija) conducted in Croatian endemic area from 1958 to 2015 will be 
analyzed using the same diagnostic criteria for BEN. Additionally, data on 
prevalence of hypertension, diabetes, obesity and chronic kidney disease will 
be obtained from the data base prepared after field surveys conducted from 
2005-2015. Finaly, presence of plant A. Clematitis L. will be determined in A) 
20 farming fields in endemic area: 10 from BEN households, and 10 from non-
BEN households; B) farming fields from non-endemic area close to Slavonski 
Brod: 10 from villages located close to the river Sava banks. and 10 from villages 
located at the foot of the Dilj hill; C) 10 farming fields from non-endemic area 
in the Lonjsko polje area close to the river Sava banks; D) 10 farming fields 
from non-endemic area in the value of the river Drava. Presence of plants will 
be analyzed in July (before harvest). At the end, information when local mills 
started and ended will be collected: a) applying que stionnaire to old farmers; b) 
from records (archive) in Slavonski Brod county and c) from documents stored 
in the archive in Faculty of Agriculture University of Zagreb.
Our research will prove that decreasing of BEN prevalence and disappearing are 
consequence of changes in agricultural practices and are not related changes in 
other risk factors for chronic kidney disease. Our study will point on importance 
of multidisciplinary work in research projects, particularly when environmental 
agents have important role either in aetiology or in disease progression.

Keywords: Balkan Endemic Nephropathy; chronic kidney disease; Aristolochia 
clematitis L.; aristolochic acid
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Nursing has developed in the last three decades, and further accelerated 
development is expected, requiring the adoption of an increasing number of 
competencies so that patients receive the highest quality and safest care. The 
increasing level of nurse education leads to the introduction of new and more 
complex methods and procedures in health care, based on scientific research, so 
that today we can look at nursing through a scientific and moral dimension. The 
education of nurses should provide the guarantee that the nurse has acquired 
certain knowledge and skills during the education and that he or she can apply the 
competences corresponding to their level of education. Only the competencies 
in the nursing profession can ensure the high quality and efficiency of the health 
care provided. Therefore, there is a need to assess professional competencies of 
nurses with valid and reliable instruments, but in Croatia there is no measuring 
instrument.  
The aim of this study is to evaluate the psychometric properties of the Croatian 
version of the nurse professional competence scale. Face validity, content validity, 
construct validity, and internal consistency were measured, and a confirmatory 
factor analysis was conducted.  
The results show that the scale has acceptable psychometric properties and 
as such can be used in research and clinical practice to assess professional 
competencies of nurses in Croatia. 

Keywords: competence; nursing; psychometric evaluate  
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Complementary and alternative medicine (CAM) has been described as „set of 
health care practices that are not part of that country’s own tradition or conventional 
medicine and are not fully integrated into the dominant health-care system“ (World 
Health Organization). Because of the increasing number of patients who use 
complementary, alternative and integrative therapies, the question arises of the 
education of health professionals in the field of CAM so that they can talk 
openly and professionally with their patients about CAM. 
The aim of this paper is to provide a review of the literature on the need of 
health professionals for education in the field of CAM 
According to data from the literature, up to 60 percent of patients with chronic 
illnes use some form of CAM, bur the majority of patients do not share their 
use of CAM with their health care workers (HCW) often fearing of its scorn or 
skepticism. Despite widespread and increasing of CAM, there are limited data 
on how conventional medical practitioners communicate with their patients 
about CAM. Perhaps, the HCW frequently fielded questions about CAM, 
but, because of lack of education and experience, they were likely to respond 
to patient inquiries neutraly or negatively and feel uncomfortable discussing 
these treatments with their patients. Now, in the USA, the majority of medical 
schools offer courses on alternative medicine as in the western Europe and 
United Kingdom. There are few studies on CAM in Croatia, especially those 
that examine the attitudes of health professionals about the need for CAM 
education.  
Although in Croatia CAM is not legally regulated in practice, at the level of 
higher education there are institutions that have included CAM as an elective 
subject in their curricula, which indicates the interest of health professionals in 
such education. 

Keywords: complementary and alternative medicine; health care workers; 
medical education 
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The increasing evidence points to a number of issues within the public health due 
to the Covid-19 outbreak declared a global pandemic. It is particularly mental 
health that seems to be affected owing to the increased fear and uncertainty 
about the future. Therefore, we present results from a preliminary survey on 
the mental health status of the general Croatian population during the first 
wave of the Covid-19 pandemic. A cross-sectional, randomized survey was 
performed on 588 respondents from 21 counties in the Republic of Croatia. 
The survey was designed to gather information on demographic and specific 
factors concerning measures adopted as a response to the pandemic, as well as 
measures regarding mental health by the use of the Mental Health Continuum-
Short Form scale. 
The results clearly pointed to vulnerable groups within the studied cohort, 
namely, younger respondents that had impaired mental health, respondents 
on parental leave, students and the unemployed, who also had a lower level 
of mental health. The presented research revealed the most vulnerable groups 
within the general population in the Republic of Croatia that might benefit 
from mental health supportive measures. 
 
Keywords: Covid-19 pandemic; mental well-being; MHC-SF 
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Delays in recognizing, diagnosing, and treating tuberculosis (TB) are an obstacle 
to disease control and may be responsible for the continued presence of infection 
among general population. The basic principle of tuberculosis surveillance and 
control in addition to vaccination, is to reduce the transmission of infection in 
the general population by early detection and treatment. Socioeconomic factors 
and risk factors as smoking, alcohol and drug abuse affect the incidence of TB 
and may contribute to delays in detecting and initiating treatment. Due to the 
continuous decline in the TB incidence in Croatia, tuberculosis it is no longer a 
priority public health problem, and with medication and improvement of living 
standards, expectations are that the incidence should be lower. The duration of 
the Covid-19 infection pandemic shows some impact on the incidence of TB. 
Access diagnostic tests have declined, partly due to limited human and material 
resources, but also due to social stigma, coughing or general ill health, “forcing” 
TB patients to hide their disease but also delay access to health care. During 
this time, the disease progresses, and may lead to an increase in new cases of 
tuberculosis. The aim of this study is to identify and define risk factors for delays 
in recognizing the disease by the patient and the health care system, and their 
impact on the incidence of TB in the Croatian population. The study will be 
conducted in Croatian health care institutions where patients with pulmonary 
TB with positive cultures and bronchoalveolar lavage for M. tuberculosis, aged 
18 and above, of both sexes divided into two groups: with risky behaviors and 
without them are treated. Data will be collected from the medical records and 
standardized forms for reporting TB. The questionnaire will be formed using 
a qualitative analysis obtained from interviews with subjects and health care 
professionals through focus groups. Raising awareness about the disease among 
risk groups, general population, and health professionals contributes to the 
prevention of long and extremely long treatment delays. Assessing risk factors 
contributes to earlier detection, prevention of treatment delays, and finding 
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solutions in implementing appropriate measures leads to a further reduction in 
the incidence of TB in the population. 

Keywords: Croatia; Covid -19; incidence; risk factors; tuberculosis; health care 
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The aim of this study is to measure the effectiveness of seasonal quadrivalent 
influenza vaccine against laboratory-confirmed (PCR) influenza in Croatia 
during the season 2019/20.
Test negative control design was used. Study was conducted both on primary and 
tertiary care level. The study population were individuals of all age groups who 
consult their GP if they develop influenza like illness and individuals ≥65 years 
hospitalized with severe acute respiratory illness in two participating hospitals. 
Influenza laboratory confirmation was done using RT-PCR.  An influenza 
case was defined as an ILI/SARI case with a respiratory sample positive for 
influenza. In the GP part 134 patients were included, out of which 90 were 
cases and 44 controls, 116 were unvaccinated and 18 vaccinated. In the hospital 
part 74 patients were included, 46 cases and 28 controls, 65 were unvaccinated 
and 9 vaccinated. Crude vaccine effectiveness was calculated and adjusted for 
counfaunders using  logistic regresion.  
Results of the study conducted in selected GP offices suggest low to moderate 
VE in season 2019/2020. Crude VE against any influenza for all ages was 41%, 
(95%CI -72; 80) and adjusted by age was 38 % (95%CI -108; 82). Crude VE 
against influenza A(H1N1) for all ages was -20% (95%CI -319; 66) and VE 
adjusted by onset time was 30% (95%CI -247; 86). Crude VE against influenza 
A(H3N2) for all ages was 44% (95%CI -138; 87) and VE adjusted by age was 
36% (95%CI -201;86). Crude VE against influenza B for all ages was 83% 
(95%CI-143).  
Results of the study conducted in selected hospitals suggest moderate to high 
VE in season 2019/2020. For any influenza, crude VE was 74% (95%CI -12 to 
94) and adjusted VE was 81% (95%CI -8 to 97). Crude VE for any influenza A 
was 80% (95%CI -10 to 96) and adjusted VE was 81% (95%CI -40 to 97). Crude 
VE for influenza A(H3N2) was 57% (95%CI -141 to 92) and adjusted VE was 
29% (95%CI -553 to 92). Crude VE for people ≥65 years against influenza 
A(H1N1)pdm09 was not calculated due to no cases being vaccinated. No VE 
analysis for influenza B type was done as there were only 8 cases with confirmed 
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influenza B infection. 
Results should be interpreted with caution as the confidence intervals are very 
wide and sample size is low. Due to the small sample size and low influenza 
vaccine coverage over seasons in Croatia, it is difficult to get precise influenza 
VE estimates for Croatia, which is the reason to further support the IMOVE 
(Integrated Monitoring of Vaccines in Europe) network in pooling the data 
and performing the pooled analysis with a possibility to better understand the 
influenza epidemiology and influenza vaccination.

Keywords: case control study; influenza; vaccine effectiveness 
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