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Assessment of the quality of life in children with cow’s milk allergy, depending on the
choice of the prescribed diet
Department of Pediatrics №2, Danylo Halytsky Lviv National Medical University, Lviv
79010, Ukraine
Corresponding author: Dariia Stakhniak, darynastakhnyak@gmail.com, 5th year medical
student, 2st Medical Faculty
Scientific advisors: Assist. O.I. Matsyura
Key words: quality of life, cow’s milk allergy, elimination diet, specific oral tolerance
induction, children.
Introduction: The assessment of the quality of life is an indicator of the patient’s general
condition and the treatment effectiveness. The food allergy quality of life questionnaireparent form (FAQLQ-PF) has great practical application in pediatrics. The purpose of the
study was to assess the quality of life in children with cow's milk allergy, depending on the
choice of the prescribed diet.
Methods: 60 children (6 months - 3 years age) are included in the study. The cow's milk allergy
(a positive skin test - papule ≥3 mm by patch method; an increased specific IgE to milk ≥0.35
kUa / L; a positive result of an oral food challenge) was confirmed in all children. Patients were
randomized into two subgroups: subgroup A (n=30) with specific oral tolerance induction
(SOTI), subgroup B (n=30) – elimination milk diet. The quality of life assessment was
performed in all patients at the beginning of treatment and after 12 months. The FAQLQ-PF is
a validated instrument administered to parents of food allergic children that measures the effect
of food allergy via three subscales: emotional impact (EI), food-related anxiety (FA), and social
and dietary limitations (SD). Responses were measured on a 0-6 scale.
Results: During the observation in the main group 10 patients (33.3%) achieved complete
tolerance, 17 (56.7%) – partial tolerance, 3 (10%) - not tolerated. In the elimination milk diet
group 6.7% (2) - complete tolerance, 13.3% (4) - partial tolerance, 80% (24) - not tolerated. In
dynamic we found a significant improvement for each domain only in the SOTI group: EI
(RI=1.17; p<0,0001), FA (RI=1.06; p<0,0001), SD (RI=1.54; p<0,0001).
Discussion and Conclusions: Cow’s milk allergy negatively affects quality of life in children
and their parents with a significant disruption of the family social life. SOTI strategy is
associated with a significant improvement in quality of life for children with cow’s milk
allergy.
Acknowledgement: We thank Cedars-Sinai Medical Center’s International Research and
Innovation in Medicine Program, the Association for Regional Cooperation in the Fields of
Health, Science and Technology (RECOOP HST Association) for their support of our
organization as participating Cedars-Sinai Medical Center-RECOOP Research Centers
(CRRS).
Ethical Committee or Institutional Animal Care and Use Committee Approval: Protocol
№ 5 from 03/02/2017 of the BioEthics committee of the Danylo Halytsky Lviv National
Medical University.
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The effect of high dietary salt intake on the activity of the adrenergic system in young
healthy women
Kozul M.1, Kibel D.1,2, Mihaljevic Z.1, Drenjančević I.1
1. Faculty of Medicine Osijek, University of Osijek, Department of Physiology and
Immunology, Osijek, Croatia
2. University Hospital Osijek, Department of Diagnostic and Interventional Radiology,
Osijek, Croatia
Maja Kozul, 6th year medical student, Faculty of Medicine Osijek
Corresponding author: Ines Drenjancevic, ines.drenjancevic@mefos.hr
Key words: adrenergic system, high salt diet, low salt diet, young healthy subjects
Introduction: Increased activity of the sympathetic nervous system (SNS) increases reninangiotensin system (RAS) activity; however, less is known if there is a negative feedback loop
regulating the SNS when changes in RAS occur. The hypothesis of the present study is that a
high salt (HS) diet in the healthy population leads to decreased activity of the RAS which
affects the SNS activity.
Methods: Fourteen young women were included. The study design is a prospective, “crossover” study with repeated measurements. Participants followed a low salt (LS) diet for 1 week
(<2.3g kitchen salt/day) and then 1 week of a HS diet (>11.2 g kitchen salt/day). 24h-urine
levels of sodium, potassium, creatinine, dopamine, noradrenaline, adrenaline, homovanillic
acid, vanillylmandelic acid (VMA), normetanephrine and metanephrine were measured after
both diet protocols. Statistical analyses (paired t-test for normally distributed data and Signed
Rank test for data that failed the normality test) were performed with the Sigmaplot program;
p<0.05 was considered significant. This study was approved by the Ethical Committee of the
Faculty of Medicine University of Osijek (Class: 602-04/17-08/12, No: 2158-61-07-17-42).
Results: 24h-urinary sodium excretion and calculated salt intake confirmed that subjects
conformed to the diet protocols. VMA levels were significantly lower after the HS diet,
compared to the LS diet (LS 18.14±3.38 vs. HS 15.32±4.56 p=0.030). Noradrenaline levels
were significantly lower after the HS diet (LS 0.17±0.05 vs. HS 0.13±0.04). There was no
significant change in all other measured parameters.
Discussion: The results of the present study demonstrated that levels of VMA and
noradrenaline in 24-urine after 7-days of the LS diet are higher than levels after 7-days of the
HS diet in young women.
Conclusion: These findings suggest that the HS diet can decrease the activity of the adrenergic
system at least partially, in young healthy women.
Ethical Committee: The study protocol conformed with the standards set by the latest revision
of the Declaration of Helsinki and was approved by the Ethical Committee of the Faculty of
Medicine, University of Osijek (Cl: 602-04/15-08/08; No: 2158-61-07-15-68).
Research support: University of Osijek research grant INGI-2015-16 (PI Ines Drenjančević)

14

Changes in iron metabolism in the brain and liver of Sprague-Dawley rats exposed to
fatty and sweet food
Mikulec K1, Majić Lj1, Zjalić M1, Heffer M1
J. J. Strossmayer University of Osijek, Faculty of Medicine Osijek, Department of Medical
Biology and Genetics, Osijek, Croatia
Corresponding author: Katarina Mikulec, mikuleckatarina@gmail.com, 1st year medical
student
1

Keywords: prediabetes, liver, substantia nigra pars reticulata (SNR), iron
Introduction: Obesity is caused by excessive food intake and is a risk factor for a number of
chronic diseases, including diabetes. Type II diabetes is a metabolic disorder with a resistance
to insulin. Consequently, there are many changes in the body, among which are iron
metabolism disorders in the liver and brain. The aim of this study was to determine the extent
of iron accumulation in prediabetes and its sensitivity to antidiabetic drugs.
Methods: The study included 32 female and 32 male Sprague-Dawley rats divided into 4
groups: standard diet (SD), high fat and high sucrose diet (HFHS), enriched diet and treatment
with metformin (HFHS-M), enriched diet and treatment with liraglutide (HFHS-L). Using
Perls and Congo red histological staining we detected iron and amyloid in liver and brain,
respectively. Immunohistochemically, using antibodies to the transferrin receptor (TfR),
phosphorylated Tau (pTau), and proliferating cell nuclear antigen (PCNA), we monitored
capacity for iron accumulation, cellular degeneration and proliferation.
Results: HFHS diet was accompanied by accumulation of iron and increase in PCNA antigen
in liver, more in the case of males than females. Metformin reduced the iron burden and liver
damage, while liraglutide managed iron storage, but failed to reduce damage in females. Also,
HFHS diet caused accumulation of iron in the brain nucleus SNR, more in the case of males
than females. Accumulation was accompanied by TfR increase. Neither one of antidiabetic
drugs managed to reduce iron burden in the SNR, although liraglutide decreased expression of
TfR. Iron storage was not accompanied by appearance of amyloid or pTau.
Discussion and Conclusion: Prediabetes in Sprague-Dawley rats induced by a HFHS diet
caused accumulation of iron in the liver and brain. Males were more susceptible to metabolic
change than females. The liver responded to antidiabetic treatment better than dopaminergic
brain nuclei. Liraglutide was less effective in the case of females.
Acknowledgments: The study was supported by Cedars-Sinai Medical Center's International
Research and Innovation in Medicine Program and the Association for Regional Cooperation
in the Fields of Health, Science and Technology (RECOOP HST Association) and funded in
part by the Croatian Science Foundation under project number IP-2014-09-2324.
Ethical Committee Approval: Experiments were carried out at Animal Facility of Faculty of
Medicine Osijek and were approved under class number 602-04/16-08/15 and registration
number 2158-61-07-16-143. The ethical approval was received under the number 2158-61-0718-107 (Date: 12.03.2018.).
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Obesity and microvascular function
Matija Ivancic, Leon Peric, Ines Drenjancevic*
Faculty of Medicine Osijek, University of Osijek, Osijek, Croatia
Ivančić Matija 5th year; Peric Leon 3rd year; Drenjancevic Ines - full professor, supervisor
Corresponding author: Ines Drenjancevic, ines.drenjancevic@mefos.hr
Key words: obesity, microcirculation, adipokines, visceral fat, oxidative stress
Introduction: Changes in microvascular function underlie many cardiometabolic diseases
(such as hypertension, atherosclerosis, diabetes mellitus type 2, metabolic syndrome), that are
related to obesity as their risk factor. The present work aimed to review potential
pathophysiological mechanisms of microvascular function in obesity.
Methods: A Pubmed search was performed using the keywords: obesity, microcirculation,
adipokines, visceral fat, and oxidative stress and retrieved, depending on the keyword
combination, from 1 to >450 papers.
Results: Possible pathophysiological mechanisms involved in the development and
maintenance of obesity and its influence on microvascular function include hyperinsulinemia,
activation of the renin-angiotensin-aldosterone system, stimulation of the sympathetic nervous
system, abnormalities in adipokines such as leptin, direct effects of perinephric fat on the renal
parenchyma and cytokines acting at the vascular endothelial level. Visceral adipose tissue is a
site of greater expression of pro-inflammatory and proangiogenic cytokines as well as
adipokines that influence the microcirculation. It is also a place of increased oxidative stress
with an increased number of activated macrophages. Increase in the amount of visceral fat is
related to endocrine imbalance, such as increased levels of cortisol and androgens in women
or low testosterone levels in men. In addition, hyperinsulinemia and imbalance in adipokines
is present in obesity.
Discussion: All of these conditions can alter microvascular function, e.g. increase local
vascular inflammation or alter production of vasoactive metabolites, such as nitric oxide or
eicosanoids, which affect vascular tone and reactivity to physiological and pathophysiological
stimuli. This altered microvascular function leads to impaired organ perfusion and end-organ
damage and manifestation of cardiovascular complications.
Conclusion: Reducing body weight and changes in body tissue composition has beneficial
effects on cardiovascular health and can be achieved by exercise and healthy dietary habits.
New evidence indicates that selective and specific therapeutic agents targeting microvessels
may prevent life-threatening obesity-related vascular complications, such as coronary heart
disease, hypertension and stroke.
Financial support: No financial support for this work has been awarded.
Ethical approval: Not needed (this is a review article, no subjects or animals are involved in
a study)
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Vitamin D in HIV positive patients and its influence on bone density
Skurák M1, Krivošíková Z2, Holečková K3, Bukovinová P3, Shunnar A3, Soják Ľ3
Medical Faculty of Slovak Medical University, Bratislava, Slovakia
Department of Clinical and Experimental Pharmacotherapy, MF SMU, Bratislava, Slovakia
3
Clinic of Infectiology and Geographical Medicine of MF KU, MF SMU and UHB
1
2

Corresponding author: michal.skurak@gmail.com, 6th year medical student
Key words: vitamin D, vitamin D deficiency, HIV, bone density, antiretroviral therapy
Introduction: Vitamin D is a substance with a steroidal structure, which is predominantly
obtained by production in the skin after exposure to ultraviolet radiation. A large proportion of
the world population suffers from vitamin D deficiency. HIV is a retrovirus that attacks the
immune cells of humans that have the CD4 glycoprotein on their surface. Since the discovery
of this virus, the number of individuals infected with HIV has steadily risen. Bone metabolism
is a process in which both bone formation and absorption occur and it is affected by various
factors. In recent years, attention has been paid to vitamin D in HIV-positive patients not only
due to the modulation of the immune system but also due to its effect on bone health.
Patients and Methods: In our set of 123 HIV-positive patients, we evaluated the data collected
from the Medea hospital system, the patient's lifestyle questionnaire and bone density
measurements. We used SPSS version 23 (SPSS Inc., IL, USA) for statistical evaluation of the
results.
Results and Discussion: We have shown that up to 66% of patients had suboptimal vitamin D
concentrations and patients who were treated for HIV infection had lower bone density than
those untreated. The negative influence of alcohol consumption, smoking, lack of physical
activity and low weight on bone health has also been confirmed.
Conclusion: Further study on vitamin D supplementation is needed regarding the potential
benefit of vitamin D on immune activation and restoration as well as bone metabolism in HIVpositive patients.
Ethical Committee Approval: All data for the present study were evaluated under approval
by the Ethical Committee of the Slovak Medical University in Bratislava (No. 06/2017_EK
SZU). All subjects signed an informed consent form to participate.
Financial support or grants related to the research: This study is the result of the project
implementation “Centre of Excellence of Environmental Health”, ITMS No. 26240120033,
supported by the Research & Development Operational Program funded by the European
Regional Development Fund.
Acknowledgement: We thank Cedars - Sinai Medical Center’s International Research and
Innovation in Medicine Program, the Association for Regional Cooperation in the Fields of
Health, Science and Technology (RECOOP HST Association) for their support of our
organization as participating Cedars – Sinai Medical Center - RECOOP Research Centers
(CRRC).
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Predictive biomarkers of pancreatic necrosis in acute pancreatitis
Szabolcs Kiss1, Mária Földi1, Péter Hegyi1,2
1
2

First Department of Medicine, University of Szeged, Szeged, Hungary
First Department of Medicine, University of Pécs, Pécs, Hungary

Corresponding author: Szabolcs Kiss, kissszabolcs1995@gmail.com, 6th year medical
student
Keywords: pancreas, pancreatitis, necrosis, biomarkers
Introduction: Necrosis is one of the major local complications in acute pancreatitis which
significantly worsens its outcome. Therefore, understanding pancreatic necrosis and its early
prediction is crucially important. The aim of this study was to evaluate clinical characteristics
of acute necrotising pancreatitis (ANP) and to identify risk factors for necrosis.
Methods: The Hungarian Pancreatic Study Group has prospectively collected multicentre
clinical data of 1435 adult patients between 2012 and 2017. Concerning pancreatic necrosis,
1429 of them provided valuable data, therefore, they were enrolled into the study. 24
parameters were assessed on admission and during the course of the study. Patients were
divided into two groups: acute pancreatitis with (ANP) and without necrosis (AP). Statistical
analyses were performed accordingly.
Results: 9.31% (n=133) of the patients had ANP. ANP was associated with significantly higher
mortality compared to AP [8.27% vs 1.93%, (p<0.0001)], severity (mild/moderate/severe:
0.00% vs 75.69%, 73.68% vs 20.91%, 26.32% vs 3.40%, respectively), longer hospitalization
[22.95 days vs 10.18 days, (p<0.0001)], and higher rate of local (pseudocyst, diabetes) and
systemic (renal, heart, and respiratory failure) complications. Also associated with ANP,
compared to AP, [correct?] were elevated levels of CRP (100.41 IU/L vs 54.84 IU/L,
p=0.029), triglyceride (11.76 mmol/L vs 4.79 mmol/L, p=0.003), cholesterol (8.16 mmol/L vs
5.76 mmol/L, p<0.001) haematocrit (43.59% vs 41.52%, p<0.001), haemoglobin (150.63 g/L
vs 143.38 g/L, p=0.006), glucose (9.72 mmol/L vs 8.14 mmol/L, p<0.001) and white blood cell
count (14.68 G/L vs 12.93 G/L, p=0.001) Lower levels of albumin (32.55 g/L vs 38.07 g/L,
p<0.001) and calcium (2.04 mmol/L vs 2.41 mmol/L, p=0.001) were associated with ANP
compared to AP.
Discussion: Concerning the parameters measured on admission, several risk factors were
identified.
Conclusion: Pancreatic necrosis markedly influences the outcome of acute pancreatitis.
Increased CRP, triglyceride, cholesterol, haematocrit, haemoglobin, glucose, and white blood
cell count and decreased albumin and calcium levels are good predictive markers for ANP.
Ethical Committee or Institutional Animal Care and Use Committee Approval:
26/06/2012; 22254-1/2012/EKU (391/PI/2012.)
Medical Research Council (7-8 Széchenyi István tér, Budapest, H-1051, Hungary)
Grants and financial support: SUPPORTED BY THE UNKP-18-2-I-SZTE-62 NEW
NATIONAL EXCELLENCE PROGRAM OF THE MINISTRY OF HUMAN CAPACITIES

18

Dried_Maghemite 4 - Daniel Horák
Institute of Macromolecular Chemistry AS CR, Prague, Czech Republic

19

Reproductive Health

20

Results of in-vivo placental volume measurements by ultrasound correlate with sFlt 1/PIGF ratio in preeclampsia
Author: Barna Berki, 3rd-year medical student, University of Szeged, Szeged, Hungary
Tutors: Andrea Suranyi & Abel Altorjay Department of Obstetrics and Gynecology,
University of Szeged, Szeged, Hungary
Corresponding author: barnaberki@gmail.com
Keywords: placental volume, sFlt-1/PlGF ratio, preeclampsia
Introduction: We have designed this prospective study to assess the correlation between in
vivo measured placental volume and the ratio of soluble fms-like tyrosine kinase 1 (sFlt1)/placental growth factor (PIGF) in preeclampsia (PE) using 3-dimensional (3-D)
ultrasonography. sFlt-1 and PIGF have key roles in angiogenesis and remarkable impact on
the placental vasculature, and thereby on placental volume also.
Methods: Between January 2017 and September 2017, 73 pregnant women with increased risk
for PE were enrolled in our study at the Department of Obstetrics and Gynecology in Szeged,
Hungary. We collected maternal venous blood samples in order to determine the sFlt-1/PIGF
ratio and measured the placental volume in-vivo. These samplings and measurements were
performed in parallel, every four weeks between the 20th and 36th weeks of gestation.
Results: The means of measured placental volumes (MPV) and sFlt-1/PIGF ratio are presented
below in the following categories: previous pre-eclampsia (PrevPE), chronic hypertension
(CHT), gestational hypertension (GHT), pregestational diabetes mellitus (PreDM) and preeclampsia (PE).
Weeks of
gestation
MPV
in-vivo 20
(mean cm3)
24
28
32
sFlt-1/PlGF ratio (mean±SD)

PrevPE
(n=18)
227.90
248.71
258.11
336.20
9.1±5.8

CHT
(n=28)
231.45
254.36
283.40
468.51
5.7±3.4

GHT
(n=7)
192.33
228.66
245.76
337.51
9.4±9.8

PreDM
(n=9)
243.37
287.33
393.50
560.55
5.8±3.3

PE
(n=11)
117.48
136.55
n.d.
199.53
349±140*

Discussion: This study revealed that placental volume is significantly lower (p<0.001) in PE
than in PrevPE, CHT, GHT, and PreDM. Furthermore, our results suggest that in PE the higher
the sFlt-1/PIGF ratio is, the lower the placental volume will be.
Conclusion: We found a correlation between an increased sFlt-1/PIGF ratio and the in-vivo
measured placental volume in PE. These findings could contribute to a better understanding of
the pathophysiology of PE and better prediction of adverse outcomes in pregnancy.
Ethical Committee Approval: University of Szeged (No.: SZTE 32/2014).
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21
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Introduction: Tocolysis is one of the greatest challenges in obstetrical practice. Magnesiumsulfate is an extensively used tocolytic agent, as it has better side-effect profile compared to
other agents. However the efficacy of this drug has been questioned. Therefore our aim was to
investigate the uterus-relaxing effect of magnesium-sulfate in combination with other tocolytic
drugs in vitro and in vivo.
Methods: Contractions of uterine rings from 22-day-pregnant Sprague-Dawley rats were
measured in an organ bath. The contractions were stimulated with 25 mM KCl and cumulativedose response curves were elicited in the presence of magnesium-sulfate (10-8 − 10-1 M),
nifedipine (10-10 − 10-6 M) or terbutaline (10-9 − 10-5 M). The uterus relaxing effects of
nifedipine and terbutaline were also investigated in the presence of magnesium-sulfate (10-7
M).
In the in vivo studies an electromyographic method with subcutaneous electrode was carried
out during ketamine (36 mg/kg) and xylazine (4 mg/kg) induced anesthesia. The rats were
treated with 50 mg/kg MgSO4 intravenously, then 100 μg/kg terbutaline or 100 μg/kg
nifedipine were given in repeated bolus injections.
Results: Both terbutaline and nifedipine caused myometrial relaxation in vitro, which was
further enhanced by administration of magnesium-sulfate. Magnesium-sulfate increased the
maximal relaxing effect of terbutaline (p ≤ 0.001), while it shifted the dose-response curve of
nifedipine to the left (p ≤ 0.5). In the in vivo studies magnesium-sulfate increased the uterusrelaxing effect of terbutaline, however it could not enhance the uterus-relaxing effect of
nifedipine.
Discussion: As magnesium-sulfate closes the voltage-gated calcium channels, the uterus
relaxing effect of the calcium channel antagonist nifedipine cannot be enhanced further.
Conclusion: The combination of magnesium-sulfate and terbutaline can have important
clinical significance, which remains to be validated in clinical trials. In addition, it is supported
by the fact that the pharmacodynamic and pharmacokinetic parameters and risks of these two
agents are well-known.
Ethical Committee or Institutional Animal Care and Use Committee Approval: Ethical
Committee or Institutional Animal Care and Use Committee Approval: All experiments
involving animal subjects were carried out with the approval of National Scientific Ethical
Committee on Animal Experimentation (permission number: IV/198/2013).
Grants and financial support: Ministry of Human Capacities, Hungary grant 203913/2018/FEKUSTRAT is acknowledged.
Acknowledgements: The study was supported by Cedars-Sinai Medical Center’s International
Research and Innovation in Medicine Program, the Association for Regional Cooperation in
the Fields of Health, Science and Technology (RECOOP HST Association) and the
participating Cedars – Sinai Medical Center - RECOOP Research Centers (CRRC).
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Introduction: Formation of the cerebral cortex is a result of histogenetic processes, i.e.
proliferation, migration, differentiation, specifications and synaptogenesis, and is regulated by
differential gene expression. Proliferation occurs in the proliferative zones from neural stem
cells. Neurons migrate from the proliferative zones to their final destination forming transient
lamination: ventricular (VZ), subventricular (SVZ), intermediate (IZ), subplate (SP), cortical
plate (CP) and marginal zone (MZ).The SOX2 gene encodes the transcription factor critically
involved in cortical development, i.e. maintaining the identity of neural stem cells. However,
the SOX2 expression pattern during human neocortical development remains undefined.
Methods: Immunohistochemistry
Results: At early fetal development SOX2 was mainly expressed in the VZ, while at
midgestation there is a shift in the SOX2 expression pattern to the SVZ, which gradually
diminishes at the late fetal period.
Discussion: This study shows a shift in the distribution of SOX2-immunoreactive cells during
fetal development. Interestingly, SOX2-immunoreactive cells were found scattered throughout
the SP and CP at the late fetal period, but their developmental role remains elusive.
Conclusion: The SOX2 expression shift from proliferative zones in early fetal cortex to the CP
and SP in late fetal cortex raises functional questions that should open new avenues in stem
cell biology.
Ethical Committee or Institutional Animal Care and Use Committee Approval:
Postmortem human fetal brain tissue is part of the Zagreb Neuroembryological Collection
(Kostovic et al.,1991) that has ethical permissions of the University of Zagreb School of
Medicine-Ethical Approval:Ur.br.380-59-10106-15-168/314
Grants and financial support: Adris Foundation (ZK)
Acknowledgements: We thank Cedars-Sinai Medical Center’s International Research and
Innovation in Medicine Program, the Association for RECOOP HST for their support of our
organization as participating Cedars-Sinai Medical Center-RECOOP Research Centers
(CRRC).
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Introduction: The primary treatment for severe aortic stenosis is the surgical replacement of
the heart valve. During open heart surgery the circulation is maintained by a heart motor. The
length of the ischemic time (the aortic-cross-clamping time) is very important, especially in
elderly high-risk patients. The usage of sutureless heart valves may decrease the aortic-crossclamping time which is the most stressful part of open heart surgeries.
Goals: The aim of our study is to analyse our experiences with the Sorin Perceval S biological
aortic valve, especially the preoperative measurements, the implantation itself and the
postoperative results.
Methods: We performed sutureless Perceval S implantation 33 times between Oktober 2012
and November 2016 in our clinic. The average age of the patients (22 female and 11 male) was
77 ± 4,9 years, their additive Euroscore was 8,7±2,5 while the Euroscore II was 6,16±6,03. We
performed an echocardiographic examination (transthoracic echocardiography, TTE) and a
chest CT to evaluate each patient’s suitability for the operation. We checked the function of
the prosthetic valve usually on the 6th postoperative day by echocardiography. We performed
isolated valve replacements in 18 cases and combination operations in 15 cases.
Results: The 30-day mortality was 6,06% (2 patients). In each case the control echocardiogram
showed good valve function, and paravalvular leak was not detected. We were able to
determine the patient’s suitability for the implantation of a sutureless biological valve with the
TTE and CT also. Since the TTE seemed as precise as the CT, later the CT was left out from
the protocol, so we could avoid unnecessary radiation.
Discussion and Conclusions: Sutureless biological aortic valves may decrease the aorticcross-clamping time and the extracorporal circulation time and reduce the surgical stress,
therefore they are a useful alternative in the surgical treatment of elderly high-risk patients with
aortic stenosis.
Conflict of Interest: The authors have nothing to declare.
Ethical Committee or Institutional Animal Care and Use Committee Approval:
2017.09.25. number: 4783-2017 Regional and Institutional Ethics Comittee, Clinical Center,
University of Debrecen.
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Introduction: Rupture of intracranial aneurysms is the most common cause of non-traumatic
subarachnoid hemorrhage with serious clinical consequences. New neuroimaging methods
allow accidental detection of unruptured intracranial aneurysms. However, the decision
regarding management in individual patients remains difficult because the underlying
mechanisms of aneurysm development and rupture are still not well understood. One important
factor leading to rupture could be inflammation. We compared structural changes of the
aneurysm wall and its infiltration by inflammatory cells between ruptured and unruptured
aneurysms.
Material and methods: Seventeen aneurysm wall samples were studied (six ruptured and
eleven unruptured aneurysms); eleven samples from similar locations of the Willis circle
without aneurysms were used as a control. The structural changes were evaluated using basic
histological staining. The presence of lymphocytes was quantified by leukocyte common
antigen (LCA) antibody. Macrophages in the aneurysm wall were quantified and defined as
M1 (pro-inflammatory subtype) and M2 (reparative subtype) using HLA-DR antibody and
CD163 antibody, respectively. Data were analyzed by the Mann-Whitney U test.
Results: In ruptured aneurysms marked structural changes such as fibrosis, hypocellularity,
thin wall of aneurysm without intimal lamina and the absence of internal elastic lamina were
observed in addition to a significantly higher proportion of M2 macrophages (p<0.05,
compared to unruptured ones) accompanied by increased lymphocyte infiltration (p<0.02,
compared to unruptured ones). In contrast, in unruptured aneurysms only mild to moderate
changes were found including fibrosis, non-linear arrangement of smooth muscle cells,
disruption of the intimal lamina with the absence of internal elastic lamina and the predominant
infiltration by M1 macrophages accompanied by lymphocytes. In the control group none of
these changes were found.
Discussion and Conclusion: Increased inflammatory cell infiltration and change of
macrophage subtype proportion in the vessel wall could be important factors responsible for
the rupture of intracranial aneurysms.
Grant: The project was supported by Grant Number AZV 17-32872A.
Ethical Committee Approval: The project was approved by the Ethics Committee
(Reference Number: 238/59) on 22 June 2016.
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Introduction: Previously we showed (Mihaljevic et al. 2018) that acute hyperbaric
oxygenation (A-HBO2) transiently impaired vasorelaxation due to increased oxidative stress
but also that intermittent (4d-HBO2) hyperbaric treatments again increased vasorelaxation of
rat aorta and furthermore brought the antioxidative status to the normal level in the
macrocirculation. The present study assessed the effects of different types of HBO2 treatments
on gene expression of antioxidative enzymes in cerebral microcirculation (brain blood vessels
(BBVs)).
Methods: 9- to 11-week-old healthy male Sprague-Dawley rats were randomly assigned to the
following groups (n=6-8 rats/group): CONTROL group (intact animals), and 2 hyperbaric
groups that received either single (A-HBO2) or intermittent (4 consecutive HBO2 treatments,
one per day, 4d-HBO2) hyperbaric treatments. The therapy protocol consisted of 120-minute
sessions of 100% O2 at 2.0 bars absolute of pressure. Following the protocol, rats were
anesthetized with ketamine (75 mg/kg) and midazolam (2.5 mg/kg) and sacrificed by
decapitation. All surface BBVs were isolated and collected for mRNA level measurements of
antioxidative enzymes. Data were analyzed using one-way ANOVA, presented as mean±SD
and p<0.05 was considered significant.
Results: The A-HBO2 (0.49±0.19) group had a significantly decreased level of MnSOD
compared to the CONTROL group (0.95±0.19). Expression of EC-SOD in the 4d-HBO2 group
(1.75±0.43) was significantly increased compared to the CONTROL (0.60±0.20) and A-HBO2
(0.85±0.53) groups. GPx1 was significantly decreased in the A-HBO2 group (0.54±0.22)
compared with the CONTROL (1.23±0.38) and 4d-HBO2 (1.07±0.43) groups. GPx4 was
significantly increased in the A-HBO2 and 4d-HBO2 groups compared to the CONTROL group
(p<0.05). CAT was significantly decreased in both HBO2 groups (p<0.05) compared to the
CONTROL group.
Discussion: A-HBO2 significantly reduced antioxidant enzymes in BBVs, mostly compared to
the untreated group, which results in reduced antioxidant status in the A-HBO2 group. Reimproving antioxidative status with prolonged exposure to hyperbaric therapy is the
consequence of increased EC-SOD and GPx1 gene expression in BBVs.
Conclusion: A-HBO2 leads to a significant antioxidative status reduction in the
microcirculation resulting in increased oxidative stress. On the other hand, 4d-HBO2 has
beneficial effects on the antioxidative capacity of cerebral microvessels.
Ethical Committee Approval: All experimental procedures conformed to the European
Guidelines for the Care and Use of Laboratory Animals (directive 86/609) and were approved
by the local and national Ethical Committee (no. 2158/61-02-139/2-06).
Financial support: This study was supported by a grant from the Ministry of Science,
Education and Sports of the Republic of Croatia (no. 219-2160133-2034) and the Faculty of
Medicine Osijek VIF-2018-MEFOS-07 grant (PI Anita Matic) and VIF-2016-MEFOS-19 and
VIF-2017-MEFOS-4 (PI- Ines Drenjancevic)
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Introduction: Stapyhlococcus aureus interferes in many ways with the host's coagulation
system, which contributes to the virulence of this pathogen. The bacterium produces a protein
called staphylocoagulase (SCG) that binds to prothrombin (PT) and the resulting SCG-PT
complex has thrombin-like activity (staphylothrombin). SCG-PT specifically cleaves
fibrinogen without being inhibited by the plasma inhibitors, resulting in the formation of an
extensive fibrin network. In our experiments we investigated the structural and mechanical
properties of fibrin produced by SCG-PT.
Methods: Fibrin and plasma clots were created using human thrombin (T), SCG-PT and SCGthrombin (SCG-T). The fibrin structure was examined by scanning electron microscopy (SEM)
followed by morphometric analysis to measure fibrin fibre diameters. Porosity of fibrin was
examined by hydrostatic permeation. Changes in the viscoelastic properties of the thrombi were
followed by oscillation rheometry.
Results: Based on the results of the SEM studies the fibre diameters -similarly to the T clotswere inversely proportional to the enzyme concentration in both SCG-PT (median values 132
and 82 nm with 0.5 and 100 nM SCG-PT) and SCG-T (139 and 83 nm with 0.5 and 100 nM
SCG-T) generated fibrin nets, with a 10-60% increase in the diameters compared to the T
controls. Similar structural differences were observed in plasma. Based on rheometric
measurements SCG generated less elastic clots than T using pure fibrin (G’(5nM T): 179.3±6.2
Pa vs. G’(5nM SCG-PT): 79±8.5 Pa), while it decreased the viscosity as well (G”(5nM T):
19±0.9 Pa vs. G”(5nM SCG-PT): 6.6±0.4 Pa). The critical shear strength (τ0), which describes
the mechanical stability of the clot, decreased in every constellation using SCG-PT over T. The
same tendencies were observed using SCG-T in plasma clots only. Increasing the concentration
of activators led to lower values for all three parameters (G', G'', τ0)
Discussion: Since SCG produced a distinct fibrin structure in both pure T and PT with pure
fibrinogen, it is believed that SCG has not only thrombin-like activity but also changes the
effect of active thrombin. It may be that SCG itself intervenes in the clotting process, even on
a path that is independent of the enzymes used.
Conclusion: SCG generates more porous clots with thicker fibre diameters, which are less
resistant to mechanical effects, resulting in increased susceptibility for fragmentation.
Ethical Committee or Institutional Animal Care and Use Committee Approval: The study
did not require ethical approval.
Grants and financial support: None
Acknowledgements: Oravecz Györgyi, Bálint Krisztián.
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Introduction: Vitamin D is a steroid hormone whose primary role is to maintain calcium
homeostasis and regulate bone metabolism. In recent years, attention has also been paid to its
extra skeletal effects. The aim of our work was to determine the prevalence of vitamin D
deficiency and the relationship between obesity, vitamin D and selected cardiometabolic
parameters in pre and postmenopausal women.
Methods: We included 204 subjects of apparently healthy women who were divided by pre
and postmenopausal age and by weight of controls and obese patients. We investigated
anthropometric parameters, biochemical parameters and selected cardiometabolic risk factors.
We used SPSS version 23 (SPSS Inc., IL, USA) for statistical evaluation of the results. The
study protocol was approved by the Ethics Committee of the Slovak Medical University in
Bratislava. All subjects signed an informed consent form to participate.
Results and Discussion: Serum vitamin D concentrations were highest in postmenopausal
women in the control group and the lowest in premenopausal women with obesity. We found
optimal serum vitamin D values in only 11.8% of women. Both obese and postmenopausal
women had higher body weight, waist circumference, total body and visceral fat, BMI and
STK. DTK was increased only in premenopausal women. Premenopausal women also had
significantly elevated cardiometabolic risk factors such as TAG, Glu, CRP, ICO and AI, and
lower HDL-Chol, QUICKI and S-P. Postmenopausal obese women also had elevated insulin
concentrations. The decision tree showed that vitamin D was in close association with the
serum concentration of S-P, AI, E-selectin, IL-6 and AFR-forearm, insulin and CRP.
According to the literature, we have confirmed the high prevalence of vitamin D deficiency
associated with obesity in a set of healthy women for postmenopausal women. In both age
groups, obesity was associated with impaired lipid profile, increased inflammation markers,
carbonyl stress, and worsening insulin sensitivity.
Conclusion: Hypovitaminosis D has been shown to be a significant factor in cardiometabolic
risk, therefore maintenance of vitamin D concentration at optimal levels is of great importance.
Supplementing vitamin D, especially during the winter, is a simple and economically efficient
way of prevention.
Ethics Committee Approval: The study protocol was approved by the Ethics Committee of
the Slovak Medical University in Bratislava (Novemeber 6th, 2011).
Financial support or grants related to the research: This work was created by implementing
the project "Center of Excellence of Environmental Health", ITMS No. 26240120033,
supported by the Operational Program Research and Development, financed by the European
Regional Development Fund.
Acknowledgement: We thank Cedars - Sinai Medical Center’s International Research and
Innovation in Medicine Program, the Association for Regional Cooperation in the Fields of
Health, Science and Technology (RECOOP HST Association) for their support of our
organization as participating Cedars – Sinai Medical Center - RECOOP Research Centers
(CRRC).
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Introduction: The prevalence of chronic kidney disease (CKD) is continually increasing in
developed countries, and more women are affected by the early stages of CKD than men.
Cardiovascular complications including acute myocardial infarction, heart failure, and
arrhythmias are the leading causes of death in CKD. We have previously shown that the infarct
size-limiting effect of ischemic preconditioning (IPRE) is preserved in CKD in male rats.
Therefore, here we investigated if gender differences could influence the infarct size-limiting
effect of IPRE in CKD.
Methods: CKD was induced by 5/6 nephrectomy in 9-week-old male and female Wistar rats.
Control rats were sham-operated. Nine weeks later, serum urea and creatinine levels were
measured to verify the development of CKD. Transthoracic echocardiography was performed
to monitor the cardiac morphology and function. At week 9, hearts of both the 5/6nephrectomized and sham-operated rats were isolated and subjected to 45 min aerobic
perfusion, and 35 min global ischemia followed by 120 min reperfusion with or without
preceding preconditioning induced by three intermittent cycles of 5 min ischemia and 5 min
reperfusion.
Results: Serum urea and creatinine levels were significantly increased both in males and
females in the 5/6-nephrectomized rats compared to the sham-operated groups confirming the
development of CKD. Anterior and septal wall thicknesses were significantly increased with
preserved systolic and decreased diastolic function both in males and females in the CKD
groups suggesting the development of HFpEF in the CKD groups. In male rats, the IPRE could
significantly decrease the infarct size both in the sham-operated and CKD groups (35,9±8,71
vs. 62,0±6,82% and 39,1±5,64 vs. 55,7±7,15%, p<0,05, respectively). In female rats, the IPRE
showed a tendency to decrease the infarct size in the sham-operated group (33,9±2,5 vs.
40,4±3,6%, p=0,15). However, it decreased the infarct size significantly in the CKD group
(28,2±2,3 vs. 34,7±2,3%, p<0,05).
Conclusions: Uremic cardiomyopathy developed in the form of HFpEF in both genders in
CKD. The infarct-size limiting effect of IPRE is preserved in both genders in CKD. However,
the cardioprotective effect of IPRE seems to be lost in sham-operated female rats suggesting
that IPRE and the female sex did not have a potentiating cardioprotective effect on each other.
Ethical Committee or Institutional Animal Care and Use Committee Approval:
University of Szeged (MÁB-I-74-2017).
Grants and financial support: New National Excellence Program (UNKP-18-4-SZTE-63),
NKFIH K115990, GINOP-2.3.2-15-2016-00040, The Szeged Scientists Academy Program of
the Foundation for the Future of Biomedical Sciences in Szeged (TSZ:342323/2016/INTFIN)
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Introduction: The endothelin (ET) system plays an essential role in cardiovascular regulation
during hypoxia. Sepsis is associated with progressive tissue hypoxia, thus our aim was to
investigate the influence of a selective ET-A receptor antagonist (ETAr-) or ET-B receptor
agonist (ETBr+) or combined therapies (ETAr- and ETBr+) on the microcirculatory response
and the corresponding mitochondrial respiration in experimental sepsis.
Methods: Male SPRD rats were subjected to faecal peritonitis (n=8/groups; 0.6 g/kg faeces ip)
and were treated with sterile saline, or received the ETAr- ETR-p1/fl peptide (100 nmol/animal
iv), the ETBr+ IRL-1620 peptide (0.55 nmol/animal iv) or the same doses of both peptides in
combination, 22 hrs after sepsis induction. Invasive hemodynamic monitoring and blood gas
analyses were performed during a 90-min observation period. The intestinal microcirculatory
perfusion rate (PR) and red blood cell velocity (RBCV) were investigated by intravital
videomicroscopy. The Complex II-linked mitochondrial oxidative phosphorylation (OxPhos)
and respiratory control ratio (RCR) were evaluated in liver homogenates by high resolution
respirometry (Oroboros O2k).
Results: The septic reaction was characterized by significant hypotension (91±5 vs 120±4
mmHg, decreased bowel PR (49±7 vs 97±0.8%, reduced mitochondrial respiration (OxPhos
98±36 vs 300±14pmol/sec/ml; p<0.05) and RCR. The ETAr- treatment significantly increased
the RBCV, the OxPhos capacity and RCR, while the ETBr+ treatment prevented the sepsisinduced hypotension and PR reduction. The combined therapy amplified the beneficial
mitochondrial and microcirculation effects of selective ETAr- and ETBr+ approaches.
Conclusion: The ETAr- and ETBr+ combination therapy may offer a novel tool for a
simultaneous microcirculatory and mitochondrial resuscitation strategy in sepsis.
Ethical Committee Approval: The study was approved by the Hungarian National Scientific
Ethical Committee on Animal Experimentation under license number V./175/2018
Grant support: New National Excellence Program of the Ministry of Human Capacities
(UNKP-18-2-I-SZTE-32), NKFIH K116689
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Introduction: Depression is a very common comorbidity in patients with multiple sclerosis
(MS), which greatly affects the quality of life of these patients. In this study, we investigated
the prevalence of depression, its degree of severity, and provided recommendations for
choosing the best treatment for depression.
Methods: For statistical analysis, a group of patients with the relapsing-remitting (RR) form
of MS (n=32; age: 21-57, mean age=39.3) was selected. The assessment of the level of
depression in the subjects was carried out using two self-questionnaires: Beck Depression
Inventory-II (BDI-II) and Zung Self-Rating Depression Scale (SDS). Interpretation of data
according to BDI-II: 0-13 – normal state, 14-19 - mild depression, 20-28 - moderate depression,
29-63 - severe depression; according to SDS: 20-49 – normal state, 50-59 - mild depression,
60-69 - moderate depression, 70 and > - severe depression. We compared and analyzed the
results and provided recommendations for depression treatment in accordance with the most
recently reviewed guidelines.
Results: According to the BDI-II, 7 (21.8%) patients showed a decrease in mood, among them:
3 (42.8%) - mild depression, 3 (42.8%) - moderate depression, 1 (14.4%) - severe depression.
According to SDS: in 15 patients (46.8%) a decrease in mood was found, among them: 11
(73.3%) - mild depression, 4 (26.7%) - moderate depression.
Discussion and Conclusions: The obtained data confirm that depression is a common
condition in patients with MS and requires, in addition to basic pathogenetic treatment, the use
of antidepressants (a recommended group of selective serotonin reuptake inhibitors) and the
involvement of psychotherapists in the treatment process.
Acknowledgments: We thank the Lviv Regional Center for Multiple Sclerosis for their
support. We thank Cedars-Sinai Medical Center’s International Research and Innovation in
Medicine Program, the Association for Regional Cooperation in the Fields of Health, Science
and Technology (RECOOP HST Association) for their support of our organization as
participating Cedars-Sinai Medical Center-RECOOP Research Centers (CRRC).
Ethical Committee or Institutional Animal Care and Use Committee Approval: Protocol
№ 5 from 23/02/2017 of the BioEthics committee of the Danylo Halytsky Lviv National
Medical University.
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Introduction: According to the definition of an international association of pain research, pain is an
unpleasant sensation and emotion associated with the present or possible damage of various tissues of
the human body (Merskey & Bogduk, 1986, 217). Such psychological factors as fear, anxiety, and
depression definitely affect the perception of pain. The nature of the pain in different medical conditions
has a significant effect on the patient's life quality and his/her social life. The Aim of the research was
to investigate the pain prevalence and structure (neuropathic or nociceptive) in patients of the
neurological department, the frequency and distribution of certain types of pain syndromes and the
influence of the psycho-emotional state of patients on their manifestations.
Materials and methods: At the time of the study, 57 patients were treated in the neurological
department of Lviv Regional Clinical Hospital. It was found that 30 patients had pain syndromes. The
features of the pain nature were studied using the PainDetect questionnaire and evaluated using the
visual analog scale (VAS) and the DN4 scale. Features of the psycho-emotional state were studied using
the self-assessment anxiety scale and GAD-7 scale (Chaban OS, Khustova EA ).
Results: A high probability of having a neuropathic component of pain was observed in 56.6% of
patients (the first category of patients) with the following medical conditions: trigeminal neuralgia - 4
patients, polyneuropathy - 2, multiple sclerosis -1, migraine -3, vertebrogenic disorders - 2, Bell’s palsy
-3, myelopathy of the cervical spine -1, and benign neoplasm of the cerebellopontile angle -1. An
uncertain result of the presence of the neuropathic component of pain was found in 16.6% of patients
(second category of patients) with the following medical conditions: headache -2, and pain after
ischemic stroke -3. An unlikely presence of the neuropathic component of pain was found in 26.8% of
patients (third category of patients) with the following nosologies: epilepsy -2, radiculopathy - 4, and
multiple sclerosis -2. The pain syndrome on the scale of VAS in the first category of patients was 8.41,
in the second category of patients - 6.8, in the third category of patients - 2.33. The severe and moderate
level of anxiety (> 10 points on the GAD-7 scale) was observed in 75.1% of patients with a high
probability of having a neuropathic component of pain; it manifested as tension, inability to relax and
control their emotions, restlessness and impatience for small reasons, and being "on the verge of a
breakup".
Discussion and Conclusions: Pain syndromes are common among patients of the neurological
department. The neuropathic component of pain is prevalent among pain syndromes in neurological
patients. It can be observed for nosologies with various mechanisms of nervous system damage –
demyelinating diseases, polyneuropathy, neurooncology and others. Alteration of the psycho-emotional
state in the form of a severe and moderate level of anxiety is a characteristic feature of these patients
that affects the expressiveness and emotional character of the pain syndrome and confirms the
importance of psychogenic factors in the pathogenesis of the neuropathic pain formation. Taking into
account psycho-emotional features of pain perception will promote optimization of treatment and
rehabilitation of patients with pain. Depending on the pain structure (neuropathic or nociceptive),
different therapeutic strategies are formed.
Acknowledgement: We thank Cedars-Sinai Medical Center’s International Research and Innovation
in Medicine Program, the Association for Regional Cooperation in the Fields of Health, Science and
Technology (RECOOP HST Association) for their support of our organization as participating CedarsSinai Medical Center-RECOOP Research Centers (CRRC).
Ethical Committee or Institutional Animal Care and Use Committee Approval: Protocol № 2 from
15/02/2018 of the BioEthics committee of the Danylo Halytski Lviv National Medical University.
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Introduction: High-salt (HS) intake, high levels of angiotensin II and increased sympathetic
(SNS) activity are all injurious to the cardiovascular (CV) system, and play a role in a multitude
of CV diseases. In recent years it has become evident that HS dietary intake affects vascular
and particularly endothelial functions even in the absence of changes in blood pressure (BP) in
healthy individuals. HS intake suppresses the renin-angiotensin system (RAS) in healthy
individuals, but it is still not known how HS intake affects SNS activity in the healthy
population in the absence of BP changes (i.e., does it inhibit or potentiate SNS activity). The
aim of our project is to assess SNS/parasympathetic (PSNS) activity by measurement of heart
rate variability (HRV), and level of catecholamines and their metabolites in 24h urine sample
before and after an HS diet protocol in young healthy individuals.
Methods: 10 young healthy men were assigned to a 7-day low salt (LS) diet (<3.5 g salt/day)
followed by a 7-day HS diet (~14 g salt/day) (pilot measurements). 5-minute HRV was
assessed by the Hearth Rhythm Scanner (Biocom), and 24h-urine epinephrine, metanephrine,
norepinephrine, normetanephrine, vanillylmandelic acid (VMA), dopamine, and homovanillic
acid (HVA) were measured before and after the diet protocols.
Results: The 7-day HS diet significantly decreased levels of epinephrine and metanephrine in
24h urine samples. Both time domain and frequency domain analysis did not show significant
changes in HRV following the HS diet in young healthy men. There was no significant
correlation between salt intake and measured HRV parameters, as well as salt intake and
catecholamines and levels of their metabolites.
Discussion and Conclusion: Although reduced epinephrine and methanephrine levels may
indicate a decrease in SNS activity due to HS intake, functional measurements of HRV did not
show any significant change in both SNS and PSNS activity levels following the HS diet in
young healthy men. Nevertheless, the final conclusions will be made after the inclusion of
young healthy women as well as the increase of the total number of healthy individuals in the
present study.
Ethical Committee: The study protocol conformed with the standards set by the latest revision
of the Declaration of Helsinki and was approved by the Ethical Committee of the Faculty of
Medicine, University of Osijek (Cl: 602-04/15-08/08; No: 2158-61-07-15-68).
Grants: The present study was supported by the Croatian Science Foundation under the project
#IP-2016-06-8744 Interaction of Renin-Angiotensin and Adrenergic System in Oxidative
Stress Induced Endothelial Activation (RAS-AdrenOX).
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Introduction: Visceral pain derives from visceral organs. It is conducted by unmyelinated Cfibers. It degrades the quality of life in patients who suffer from autoimmune demyelinating
diseases. With the help of two demyelination models, cuprizone induced and spontaneously
demyelinating B4Galnt1 knock-out (KO) mice it is possible to follow the perception and
molecular basis of sensitivity to visceral pain.
Materials and methods: This research included 9 six-month-old mice divided in three groups:
genetically modified B4Galnt1 knock-out (KO), C57black/6 wild type treated with cuprizone
(CUP) and untreated wild type (WT). The presence of visceral pain was determined in the
previous study. By immunohistochemical method, at the lumbar level of the spinal cord, we
followed demyelination (MBP, CNPase), inflammation (Iba1, GFAP), integrity of axons
(SMI312, pTau) and loss of neuronal bodies (NeuN, nNOS, TUNEL method).
Results: Demyelination markers, MBP (P < 0.001) and CNPase, showed higher expression in
the CUP group in comparison with the KO group, as well as the integrity of axons SMI312 (P
< 0.001). Significant degeneration, indicated by pTau (P < 0.001), was noted in the KO group.
GFAP was lower in the CUP and KO groups in comparison with the WT group, contrary to the
rise of another inflammation marker Iba1 (P < 0.05) in only the KO animals. The expression
levels of neuronal markers NeuN and nNOS did not change in any animal group.
Discussion and Conclusion: As there was no neuronal loss and the demyelination was even
higher in CUP mice, the visceral pain phenotype in KO mice was the result of inflammation
and degradation of somatosensory axon supporting structures.
Acknowledgments: This research has been funded by the Croatian Science Foundation
projects IP-2014-09-2324 and IP-2013-11-4126.
Ethical Committee Approval: Experiments were carried out at the Animal Facility of Faculty
of Medicine Osijek. Tissues were collected for the purpose of the study "Multidisciplinary
evaluation of the difference between chemically induced theoretical (B4Galnt1-null)
demyelinations" approved by the Ethics Committee of the Medical School Osijek (Class: 60204 / 18-08 / 07, Number: 2158-61-07-18 -19, Date: 12.03.2018) and used with the permission
of the head of the study.
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Introduction: Chronic stress affects the brain via the HPA axis and changes glucose
metabolism. Response to stress is gender- and age-specific - females endure stress better than
males until menopause. Receptors involved in energy metabolism could contribute to the stress
response in the brain. Therefore, we analyzed insulin (IR) and leptin receptors (ObR) in
hippocampi (HIP) and cerebella (CER) of stressed male and female rats to determine whether
stress causes gender- and age-specific differences in neuronal metabolism.
Methods: Male and female Sprague-Dawley rats were divided into young (6.5 months old)
and old (14.5 months old) groups. A chronic stress protocol was performed in three 10-day
stress sessions each separated by 2 weeks of a no-stress period. IR and ObR were detected in
HIP and CER by immunohistochemistry and Western blot. All data was analyzed by the
Statistica software.
Results: Both immunohistochemistry and Western blot showed a prominent decrease of IR
expression in HIP and CER of old males upon stress compared to the appropriate control group,
which was exactly contrary to young males and females under stress. Immunohistochemistry
of ObR had a similar pattern: the expression was decreased in old stressed males in both tissues
and it was increased in young stressed males. Western blot revealed the long and short forms
of ObR which had a more complex pattern of changes in males and females. The long form
was expressed exactly opposite to the pattern revealed by immunohistochemistry.
Discussion and Conclusion: Both IR and ObR are strongly influenced by stress in old males.
Resistance of both receptors could be hypothesized in the case of old stressed males which
could lead to impaired neuronal energy metabolism, central diabetes and neuronal death. Stress
regulation in the brain is sex- and age-specific and old animals tend to show a stronger stress
response than young animals that could lead to energy shortage and neurodegeneration.
Acknowledgments: This study has been funded by the Croatian Science Foundation (IP-201409-2324) and Cedars-Sinai Medical Center’s International Research and Innovation in
Medicine Program and the RECOOP HST Association. Part of this study was performed at the
Department of Pharmacodynamics and Biopharmacy, Faculty of Pharmacy, University of
Szeged, under the supervision of prof. Robert Gaspar.
Ethical Committee Approval: Experiments were carried out at the Animal Facility of Faculty
of Medicine Osijek and were approved under class number 602-04/14-08/06 and registration
number 2158-61-07-14-118 and the Animal Facility of Faculty of Pharmacy, Szeged, approval
number: CSI/01/3796-7/2015.
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Introduction: Leptin and insulin are main hormone mediators of satiety and hunger control,
which is managed by the melanocortin system in the hypothalamus. This system consists of
proopiomelanocortin (POMC) and agouti-related protein (AgRP) neurons on which these two
hormones act differently. The active (catabolic) phase in mice lasts from 18 PM to 6 AM. The
inactive (anabolic) phase lasts from 6 AM to 18 PM. The aim was to determine circadian leptin
(ObR) and insulin receptor (IR) expression in the satiety centers.
Methods: POMC neuropeptide, as well as ObR and IR within the associated hypothalamus
satiety and hunger center, containing regions were visualized immunohistochemically. Male
mice of the 129sv/BL6 strain were divided into 4 groups of 3 animals each and were sacrificed
in 6-hour intervals starting at 6AM.
Results: After 12 PM ObR expression in the nucleus arcuatus (ARC) slowly decreased, unlike
in the periventricular nucleus (PVN) where it decreased at a faster rate. IR expression in the
ARC slowly decreased during the inactive phase (starting at noon when it is highest) unlike in
the PVN where the minimum is at the noon, maximum is at 6 AM and the transition is faster.
POMC was used as a marker for cells of interest.
Discussion: ObR expression in both the ARC and PVN was at its highest level during sleep
when managing energy reserves is important and it was inversely proportional to leptin
concentrations usual to the sleep period. High levels of IR in the ARC indicate insulin
sensitivity during the inactive phase, contrary to low levels of IR in the PVN. In both nuclei,
levels of IR are the inverse during the active phase.
Conclusion: The ARC and PVN have diurnally specific levels of IR, that indicate their
temporally separated roles in sensing the glucose level and regulating its metabolism. When
animals are involved in the study of IR levels, they should be sacrificed around the same time
during the day.
Ethical Committee or Institutional Animal Care and Use Committee Approval: approved
by the Croatian Administration for veterinary and food safety of the Ministry of agriculture
(Class: 602-04/16-08/15; Number: 2158-61-07-16-143; Date: 16/12/2016). Also approved by
the Ethical committee of Faculty of Medicine in Osijek; Number: 2158-61-07-18-106.
Grants and financial support: This study has been funded by the Croatian Science
Foundation project IP-2014-09-2324.
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Introduction: Glucocorticoid (GC)-induced neurotoxicity is a result of long-term
corticosteroid administration. Nevertheless, the molecular mechanisms underlying GCinduced brain injury and ways to prevent side effects of GC treatment remain unclear. We
assumed that vitamin D3, a para- and autocrine neurosteroid, might play an important role in
protecting the brain from GC-induced damage.
Methods: Female Wistar rats were given synthetic GC prednisolone at a dose 5 mg/kg of b.w.
during 30 days with and without 100 IU of vitamin D3. Morphopathological changes in the
hippocampus were visualized using toluidine blue staining. Levels of caspase-3, 3nitrotyrosine, nuclear factor κB (NF-κB), glucocorticoid receptor (GR) and vitamin D receptor
(VDR) were measured by Western blotting. The 25OHD level was detected by ELISA.
Results: Prednisolone administration caused significant changes in hippocampal neurons
compared to those in the control animal group, including an increase in perikaryon areas and
decrease in cell density of CA1-CA3 fields. In contrast, co-administration of vitamin D3 led to
a decrease in hippocampal perikaryon and nucleus mean areas compared to the prednisolone
group. In addition, elevated protein levels of caspase-3, 3-nitrotyrosine, NF-κB, GR and VDR
were observed after prednisolone administration. Blood serum 25OHD level was shown to be
reduced (by 3-fold), indicative of severe vitamin D-deficiency. Vitamin D3 treatment partially
normalized the indicators of oxidative stress and cell death.
Discussion: GCs induced a compensatory response of the vitamin D endocrine system, which
appears as an elevated VDR level. Surprisingly, the GR level was also increased, and it may
be explained by the impairment of GR signaling. The levels of caspase-3, a representative cell
death marker, and 3-nitrotyrosine, an oxidative stress indicator, were reduced after vitamin D3
administration.
Conclusion: Prednisolone-elicited brain damage include changes at histological, molecular
and biochemical levels. GC-induced brain injury can be partially ameliorated by vitamin D3
treatment.
Ethical Committee or Institutional Animal Care and Use Committee Approval: All
experiments involving animals were carried out with the approval of the Animal Care and Use
Committee of the Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine
(Protocol №1 from 26/01-2018).
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Introduction: Neuropathic pain is a chronic pain syndrome caused by different etiological
factors, and is usually associated with anxiety and depression. Current pharmaceutical therapy
is not adequate and has several side effects. Therefore, development of new analgesic drugs
with novel mechanisms of action is necessary. Somatostatin is known to mediate analgesic,
anti-inflammatory and antidepressant effects, which are transmitted by the somatostatin 4
receptor (sst4) without accompanying endocrine effects. In our study, we examined smallmolecular orally active sst4 agonists (Vichem Ltd.) in mice models.
Methods: In male NMRI mice the mechanonociceptive threshold of the hind paw was
measured by dynamic plantar esthesiometry (DPA), followed by a Seltzer-operation (traumatic
sensory mononeuropathy caused by partial ligation of sciatic nerve). On the 7th day after the
operation we performed control measurements, then the mice received orally active agonists
or vehicle, and 1 hour later we repeated the DPA measurements. Depression-like behaviour
was examined by the tail suspension (TST) test. Anxiety behaviour was tested by the elevated
plus-maze (EPM) and spontaneous locomotor activity by the open field test (OFT).
Results: DPA measurements showed that all our examined agonists decreased the operationinduced mechanical hyperalgesia. The most effective substrates, which significantly and dosedependently influenced the neuropathic pain, were investigated further. These agonists
significantly decreased the depression-like behavior in the TST. Meanwhile in higher doses
one agonist also showed a significant anxiolytic effect in the EPM.
Discussion: Orally administered sst4 agonists effectively reduced neuropathic mechanical
hyperalgesia and depression-like behavior.
Conclusion: New small molecule sst4 agonists can provide novel perspectives for the
development of new combined analgesic and antidepressant agents.
Ethical Committee or Institutional Animal Care and Use Committee Approval:
University of Pécs Medical Faculty, Department of Pharmacology and Pharmacotherapy
2017.02.28. BA02/2000-23/2017; issued by the Hungarian National Scientific Ethical
Committe on Animal Experimentation.
Grants and financial support: National Brain Research Program 20017-1.2.1-NKP-201700002, GINOP-2.3.2-15-2016-00050 and EFOP-3.6.2-16-2017-00008, supported by the
ÚNKP-18-2-I new national excellence program of the ministry of human capacities.
Acknowledgements: Dóra Ömböli, Vichem Ltd. (Prof György Kéri, László Őrfi, Péter
Bánhegyi).
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Introduction: PACAP (pituitary adenylate cyclase activating polypeptide) is a multifunctional
neuropeptide, which can be found in many tissues and organs of the body. Its general
cytoprotective, anti-inflammatory, and anti-apoptotic effects have been proven; however, there
are not much data available for its role in aging. The aim of our experiment was to compare
the tissues of wild-type (WT) and PACAP (KO) deficient mice of different age groups to
explore the role of endogenous PACAP in aging.
Materials and Methods: Samples were taken from more than 20 organs of two age groups of
WT and PACAP KO mice (n=30). We divided mice into the following age groups: 3- to 12month, and 13- to 24-month-old animals. 3-µm-thick sections of the samples were stained with
hematoxylin-eosin, Congo-red and anti-ß-amyloid immunohistochemistry, after we found
signs of amyloid deposits. A semi-quantitative scoring to grade Congo-positive deposits from
0-3 was performed according to pathological criteria. Complete blood count, serum analysis
from the animals’ blood and cytokine array examinations from kidney samples were
performed.
Results: Histopathological analysis showed that in the PACAP KO mice the lesion in all
organs seemed more severe and was present at a younger age. Among the WT and PACAP KO
mice, significant differences occurred in the esophagus, kidney, liver, spleen, thyroid, and skin.
Complete blood count, serum analysis and cytokine array examinations (BLC, IL-1ra,
RANTES) have shown differences, due to the lack of PACAP.
Conclusion: Using young and aging PACAP KO mice, here we demonstrated that in mice
lacking endogenous PACAP senile amyloidosis appeared accelerated, more generalized, and
more severe and affected more individuals. In summary, here we describe accelerated systemic
senile amyloidosis in PACAP KO mice, which might indicate an early aging phenomenon in
this mouse strain. Thus, PACAP KO mice could serve also as a model of accelerated aging,
with human relevance.
Ethical Committee or Institutional Animal Care and Use Committee Approval:
BA02/2000-24/2011; BA02/2000-20/2006
Grants and financial support: OTKA104984, PTE ÁOK- KRT Alap, “National Excellence
Program” TAMOP 4.2.4.A/2-11-1-2012-0001
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Introduction: While several studies have investigated the regional differences within the
cortex, very little is known about region-specific properties of the corticothalamic projections
of the cortex. In addition to the ascending subcortical pathways, large territories of the thalamus
receive driver inputs from layer 5 (L5) of the neocortex. In this study, we compared the
properties of sensory and frontal L5 inputs to the thalamic relay nuclei and to the major
inhibitory interface of the thalamus, the thalamic reticular nucleus (TRN).
Methods: L5 cells of M2 (frontal) and S1 (sensory) cortical regions were selectively labelled
in RBP4-Cre transgenic mice using GFP-labelled conditional viruses. Synaptic bouton size,
which correlates with synaptic functional properties, was estimated on confocal z-stack images.
Cortico-TRN projection was investigated with fluorescent microscopy. Single labelled TRN
neurons was reconstructed using the Neurolucida® software. TRN innervation of relay thalamic
nuclei was investigated by retrograde labelling.
Results: L5 axons from the S1 cortex did not innervate TRN and gave large sized boutons
(0,89±0,46µm2) to the Po. L5 axons of M2 origin densely innervated TRN and formed small
sized boutons (0,47±0,11µm2) in the VM . In addition, we found that the TRN sectors contacted
by the frontal L5 terminals innervate thalamic regions which project back to the frontal cortices.
Discussion: We found significant regional differences between sensory and frontal pathways
in the L5-TRN-relay nuclei projection pattern.
Conclusion: We uncovered region-specific cortico-thalamic pathways with profound
anatomical differences which form parallel closed loops and enable regionally specialized
cortical control over the thalamus.
Ethical Committee or Institutional Animal Care and Use Committee Approval:
22.1/359/3/2011
Grants and financial support: European Research Council – Advanced Grant
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Introduction: Pain is a very common symptom in acute pancreatitis (AP), therefore,
understanding its characteristics and predictive role is important. Until now, the detailed
characteristics have not been investigated.
Methods: The Hungarian Pancreatic Study Group (HPSG) has prospectively collected
multicenter clinical data of 1435 adult patients between 2012 and 2017. The specific pain
questionnaire contained data in four categories: intensity (visual analog scale; 1–10, mild
(mildP): 1–3, moderate (modP): 4–6, severe (sevP): 7–10), duration of pain prior to admission
(hours), localization (upper, middle, and lower abdomen), and type (sharp, dull, or cramping).
These data were compared with parameters on admission and with the outcome of AP.
Statistical analyses were performed accordingly.
Results: Most of the patients had severe abdominal pain (sevP: 70.29%). The intensity of pain
was associated with the severity of AP (mildP: 0% severe AP, modP: 2.81%, sevP: 4.50%;
p<0.01), higher white blood cell count, elevated lipase and amylase levels, but not with the
CRP level. Duration of pain was not associated with mortality and severity; however, it
markedly influenced the laboratory parameters on admission. Amylase and lipase, RBC, and
hemoglobin levels were decreasing, whereas the amount of CRP and number of thrombocytes
were increasing. Localization of pain was not associated with the above-mentioned parameters.
Sharp pain was associated with higher mortality, severity, and systemic complication rate vs
the other types of pain.
Discussion: More intensive and sharp pain is associated with worse clinical outcome; therefore,
its role should be investigated in clinical trials. The duration of pain prior to admission strongly
influences the laboratory parameters on admission.
Conclusion: Pain is associated with a wide range of clinical parameters; therefore, it should be
incorporated into the scoring systems of AP.
Ethical Committee or Institutional Animal Care and Use Committee Approval:
26/06/2012; 22254-1/2012/EKU (391/PI/2012.)
Medical Research Council (7-8 Széchenyi István tér, Budapest, H-1051, Hungary)
Grants and financial support: Momentum Grant from the Hungarian Academy of Sciences
(LP2014-10/2014 to PH) and the Translational Medicine Foundation.
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Introduction: TRPV1 receptor (TRPV1-R) expressing chemosensitive primary sensory
neurons have a dual function. They transmit the nociceptive information to the central nervous
system and upon activation they also release neuropeptides from their peripheral terminals that
provoke tissue reactions. Fifty percent of primary sensory neurons express the insulin receptor
(IR). Activation of the IR may also affect the function of TRPV1-Rs via intracellular signaling
mechanisms. Our recent research aims to investigate the functional interaction of insulin and
TRPV1-R in dura mater preparations of rats.
Methods: We used ex vivo dura mater preparations of adult male Wistar rats to study the effect
of IR activation on the release of calcitonin gene-related peptide (CGRP) from chemosensitive
afferents. CGRP content of the samples was measured with the ELISA method. In in vivo
experiments, laser Doppler flowmetry was used to examine the effect of insulin on meningeal
blood flow changes. Immunohistochemical staining was performed to observe the
colocalization of IR and TRPV1-R in the trigeminal ganglion.
Results: In ex vivo dura mater preparations the application of insulin at 1 and 10 µM
concentrations resulted in a dose-dependent increase in CGRP release (20.1 ± 9.6 and 85.3 ±
35.3 %, respectively, compared to the basal release). Pretreatment of the dura mater with
insulin also increased the capsaicin-induced CGRP release. Pretreatment with an IR antagonist
(BMS-754807) or a TRPV1-R antagonist (capsazepine) decreased the insulin-triggered CGRP
release. The results of our in vivo experiments confirmed that insulin enhanced the meningeal
blood flow increasing effect of capsaicin. Immunohistochemical double staining indicated the
colocalization of IR and TRPV1-R in the trigeminal ganglion neurons.
Conclusion: According to our results insulin may influence the meningeal nociceptive
reactions by activating or sensitizing the TRPV1-R.
Ethical Committee or Institutional Animal Care and Use Committee Approval: All
experimental procedures were approved by the Ethical Committee for Animal Care of the
University of Szeged. Registration number: XIV./2973/2016
Grants and financial support: GINOP-2.3.2-15-2016-00034, NKFI (K119597)

46

The potassium wave of spreading depolarization initiates vasoconstriction in the mouse
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Introduction: Recurrent spreading depolarizations (SD) occur spontaneously in the injured
brain and exacerbate the primary damage by causing metabolic crisis. Functional hyperemia in
response to SD is replaced by deleterious hypoperfusion under ischemic conditions, but the
driving mechanisms are not yet clear. We formulated the working hypothesis that the elevation
of extracellular potassium concentration ([K+]e) over 20 mM with SD must play a central role
in the SD-related vasoconstriction, involving astrocyte large-conductance Ca2+-activated
potassium channels (BK channels).
Methods: Two cranial windows were prepared over the parietal cortex of mice anesthetized
with 1% Avertin (20 µL/g) or 1.5–2 % isoflurane. SDs were elicited by 1M KCl. Local field
potential, [K+]e and CBF variations were assessed with glass capillary microelectrodes, K+sensitive microelectrodes and laser-Doppler flowmetry. Live fluorescent visualization of
extracellular potassium (APG-2), cerebral vessel diameter changes (rhodamine dextrane), and
calcium variations (Fluo-4 AM) in SR-101 labeled astrocytes were performed using
multiphoton microscopy. BK channels were blocked by paxilline (500 nM).
Results: Arterial constriction (from 16.4±3.2 to 6.7±5.1 μm) in response to SD was coincident
with the elevation of [K+]e (APG-2 fluorescence: 0.14±0.03 ∆F/F, corresponding to [K+]e of
35.5±5.3 mM) and astrocyte activation (percentage of active astrocytes in the field of view:
92.73±5.71 %). Paxilline hampered the [K+]e increase with SD (29.7±5.4 vs. 37.0±3.5 mM,
paxilline vs. control) and virtually diminished the related hypoperfusion (relative amplitude:
2.82±0.1 vs. 24.03±13.23 %, paxilline vs. control).
Discussion and Conclusion: We propose that potassium efflux through astrocyte BK channels
is a central component in the pathophysiology of SD-related vasoconstriction. Overall, the data
gathered here are highly relevant and translate to neurological disease states (i.e. ischemic
stroke and traumatic brain injury), in which SDs recur from minutes to weeks after the primary
insult and contribute to lesion progression by the coupled hypoxemic flow transients.
Ethical Committee or Institutional Animal Care and Use Committee Approval: The
experimental procedures were approved by the National Food Chain Safety and Animal Health
Directorate of Csongrád County, Hungary, (licence nr. XXXII./3128/2017).
Grants and financial support: NKFIH: K111923 & PD128821, SZTA 342323/2016/INTFIN, UNKP-17-1-I-SZTE-34 to RT and UNKP-17-2-I-SZTE-2 to ARB,
GINOP-2.3.2-15-2016-00048, EFOP-3.6.1-16- 2016-00008.
Acknowledgements: I would like to express my sincere gratitude to my Supervisors, Dr.
Eszter Farkas and Dr. Ákos Menyhárt for their support, and thank my fellow labmates for their
constant help, and for all the productive and useful, but also amusing time we spend together.
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Introduction: Different pathological processes lead to motor neuronal degeneration in
sporadic amyotrophic lateral sclerosis (sALS). Our aim was to understand the effect of chronic
treatment with sera that contains anti-motoneuronal antibodies of sALS patients on calcium
homeostasis, neuronal survival and motor function.
Methods: Balb/c mice were injected intraperitoneally for 75 days with blood serum from
healthy individuals (n=3) and patients diagnosed with sALS (n=6). During the passive transfer,
isometric muscle strength of their limbs was measured. The number of motor neurons in the
spinal cord was measured with the disector method. Intracellular calcium level was quantified
with geometrical statistics in the spinal cord and in the axon terminals of their musculus
interosseus samples.
Results: Isometric muscle strength significantly decreased after long-term inoculation of sera
from sALS patients. The numbers of motor neurons were also significantly decreased in the
cervical (p<0.001) and lumbar (p<0.001) spinal cord. Significant increase of intracellular
calcium could be documented in the cervical (p<0.001) and lumbar (p<0.001) spinal cord and
in the axon terminals of their forelimb (p<0.001) and hindlimb (p<0.01). Ultrastructural
alterations of perikarya and neuromuscular synapses were observed.
Discussion and conclusion: Functional regression, motor neuronal loss and elevated
intracellular calcium level confirm the motor neuronal degeneration in this model. Such longterm treatment provides a feasible representation of sALS, as no genetic mutations were
observed in the patients. However, it is reconcilable with the transgenic animal models widely
used in pharmacotherapeutic tests. Therefore this model could be give us further understanding
of motor neuronal degeneration in ALS.

Ethical Committee or Institutional Animal Care and Use Committee Approval: Ethical approvals to
the study involving animals were given by the Committee for Animal Experiments of the University of
Szeged, Szeged, Hungary I. 74-II/2015 and the Biological Research Center of the HAS (approval No.
72-45/b/2001 and No. 03876/0014/2006) and carried out in accordance with the national law (XXVIII.
chapter IV. paragraph 31) which conforms to the international law and policies (EEC Council Directive
86/609, OJL 358 1 DEC. 12, 1987; revised 1996). Ethical approvals for obtaining and storing blood
samples were approved by The Human Investigation Review Board, University of Szeged, Hungary.
(#2557/2009).
Grants and financial support: This work was financially supported by the GINOP-2.3.2.-15-201600001, the GINOP-2.3.2.-15-2016-00034 and GINOP-2.3.3-15-2016-00001 programs and the
“Foundation for the Future of Biomedical Sciences in Szeged” program with the financial aid of the
Ministry of Human Capacities (34232-3/2016/INTFIN). Our work was also supported by the UNKP18-2 New National Excellence Program of the Ministry of Human Capacities.
Acknowledgements: We thank Erika Rácz Bánfiné for her assistance in histochemical and electron
microscopic work.
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Introduction: Cultivation of neural stem cells (NSCs) includes several types of manipulations,
including cell dissociation in the stage when NSCs form too large aggregations called
neurospheres. While trypsin is too aggressive and linked to decreased cell survival, Accutase
became a standard mixture of enzymes used to detach cells from each other, which is usually
performed once per week. However we have observed that loss of cells can occur even when
Accutase is used. Thus the aim of this study was to investigate effects of cell dissociation on
the survival of NSCs.
Methods: NSCs were isolated from the telencephalic wall of 14.5 day-old mouse embryos.
NSCs were incubated in normoxic conditions (ambient oxygen, 5% CO2, >80% humidity,
37°C) in the cell chamber of an EVOS FL Auto Cell Imaging System (Thermo Fisher
Scientific).
Results: Images taken right after seeding of completely dissociated NSCs revealed that cells
exhibit morphology consistent with undifferentiated NSCs and neuronal progenitor cells with
round and bi-polar shape, respectively. Due to the effect of the neuronal differentiation
medium, images taken 24 hours post-seeding showed differentiation of NSCs into neurons with
bi-polar and uni-polar morphology. However the number of pyknotic cells with condensed
nuclei drastically increased 24 hours post-seeding of NSCs, reaching up to 50% of the total
number of cells. On the other hand, NSCs seeded as small neurospheres exhibited a
significantly better survival rate. At the same time, we did not observe any differences in the
differentiation pattern between cells seeded as a separate or small neurospheres.
Discussion: This work raised the importance of intercellular contacts for cell survival. From
the literature it has been suggested that one of the causes of serious tissue damage is linked to
tissue disruption due to parenchymal blood accumulation and the mechanical damage
associated with cell detachment. Proteolytic and collagenolytic enzymes of Accutase may have
adverse effect on survival of NSCs in vitro implicating a pro-survival role of neuronal cell
adhesion molecules.
Conclusion: This study has shown that a complete dissociation of NSCs with Accutase impairs
their survival. This observation suggests that a complete separation of cells by Accutase might
be used as a model in which impairment of cell adhesion molecule superfamilies caused by
inflammation leads to cell death.
Ethical Committee or Institutional Animal Care and Use Committee Approval: All
experiments on animals described in this work received approval of the Internal Review Board
of the Ethical Committee of the School of Medicine, University of Zagreb: 380-59-10106-17100/27 received on 26.01.2017.
Grants and financial support: The work has been supported by project Orastem (IP-201606-9451), awarded by the Croatian Science Foundation.
Acknowledgments: We thank Cedars - Sinai Medical Center’s International Research and
Innovation in Medicine Program, the Association for Regional Cooperation in the Fields of
Health, Science and Technology (RECOOP HST Association) for their support of our
organization as participating Cedars – Sinai Medical Center - RECOOP Research Centers
(CRRC).
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Introduction: Mutations emerging in different epigenetic regulators play a major role in the
pathogenesis of follicular lymphoma. The EZH2 histone methyltransferase harbouring gainof-function mutations in 25% of the patients emerged as a promising therapeutic target in
follicular lymphoma. The EZH2 inhibitor tazemetostat proved to be effective in a phase II
clinical trial for the treatment of follicular lymphoma, demonstrating increased efficacy in
patients harbouring EZH2 mutations. To identify the patients most likely benefiting from EZH2
inhibitor therapy, we aimed to perform EZH2 mutation analysis in a cohort of Hungarian
follicular lymphoma patients.
Methods: We evaluated the EZH2 mutation status of 321 patients with follicular lymphoma,
by performing a digital droplet PCR (ddPCR) mutation analysis of the Y646, A682, and A692
hotspots in DNA samples from bone marrow or lymph node biopsy specimens. We also
analyzed the association of EZH2 mutation status and clinical data.
Results: Gain-of-function EZH2 mutations were identified in 24.3% (78/321) of the patients.
Three patients presented with more than one mutation. In most cases the mutation resulted in
Y646N (35%, 28/81), Y646F (20%, 16/81), or Y646S (16%, 13/81) amino acid change. EZH2
mutation status did not show significant association with survival data in our cohort.
Discussion: We performed EZH2 mutation analysis of 321 Hungarian follicular lymphoma
patients. The observed mutation frequencies are in line with previously published data.
However, in contrast to previous studies suggesting a superior progression-free survival in
EZH2 mutant patients, we found no significant correlation between EZH2 mutation status and
survival data.
Conclusion: In this study, 24.3% of follicular lymphoma patients harboured EZH2 mutations
providing rationale for their recruitment into an EZH2 inhibitor clinical trial in the future. We
also optimized EZH2 mutation testing using a highly sensitive ddPCR assay and included this
test in the routine molecular diagnostic algorithm of follicular lymphoma.
Ethical Committee or Institutional Animal Care and Use Committee Approval: The study
was approved by the Ethical Committee of the Hungarian Medical Research Council (ETT
TUKEB) under the registration number: 14383-2/2017/EKU (2017-03-10).
Grants and financial support: The study was supported by the KH17-126718 grant of the
Hungarian National Research, Development and Innovation Office (NKFIH) and the
Momentum grant (LP-95021) of the Hungarian Academy of Sciences.
Acknowledgements: I would like to acknowledge clinicians taking part in our study for
providing patient samples and clinical data.
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Introduction: The NPM1 mutation is the most common abnormality in normal karyotype
acute myeloid leukemia (AML), occurring in more than 50% of all cases. In this study changes
in the expression of the HOXA5, HOXA10 and HOXB5 genes were validated in clinical
samples containing mutated and wild-type NPM1.
Methods: Earlier in an in silico analysis we examined differences of gene expression between
patient groups with mutated and wild-type NPM1 using gene expression profiles from TCGA
and the NCBI GEO databases (GSE6859, GSE1159). For in vitro validation we received 169
samples from Semmelweis University, with NPM1 status determined in each of them. After
TRIzol based RNA extraction from the samples followed by quality control, the RNA was
transcribed into cDNA by applying a High-Capacity cDNS Reverse Transcription Kit. NCBI’s
primer-blast was used to design the primers. I have inspected gene expression in three repeated
qPCR reactions, using the SensiFAST SYBR No-ROX Kit. GAPDH was used as a reference
gene. Based on the yielded Ct values I have compared the expression of HOXA5, HOXA10
and HOXB5 genes in the samples containing mutated versus wild-type NPM1 with the help
of the Wilcoxon test.
Results: Based on the Wilcoxon analysis, the number of genes that showed a
significant difference in the extent of their expression in the mutant and wild-type NPM1 was
182 in the GSE6859 dataset, 176 in the GSE1159 database and 70 in the TCGA database.
HOXA5, HOXA10, HOXB5, PBX3, MEIS1, and ITM2 were the genes with the most distinct
expression differences (FC: 0.5<x<2.5). Out of these, HOXA5, HOXA10, HOXB5 were
chosen to be examined in 95 samples using in vitro qPCR. In all three genes I have validated a
significantly higher gene expression in the NPM1 mutant samples compared to the wild-type
NPM1 ones. (HOXA5: P=5.84E-08, FC=3.58, HOXA10: P=2.99E-07, FC=2.72, HOXB5:
P=2.28E-09, FC=4.35).
Discussion and Conclusion: As a consequence of the mutant NPM1, hemopoietic stem cells
with high expression of HOX genes might proliferate. Once HOX gene expression inhibitors
will be introduced, the NPM1 mutation status might function as a biomarker to select patients
eligible for the therapy.
Grant or financial support: NVKP_16-1-2016-0037, KH-129581
Ethical Committee Approval: 14383-2/2017/EKU issued by the Medical Research Council
(ETT TUKEB)
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Introduction: Recent data indicate that CXCL10 chemokine might be involved in the
development of liver fibrosis and various gastrointestinal tumors. The aim of this study was to
examine the association between CXCL10 and hepatocellular carcinoma (HCC).
Methods: Samples of blood were taken from 106 patients (non-HCC group) who received liver
transplants due to end-stage alcoholic liver disease at the University Hospital Merkur (Zagreb,
Croatia) and 52 age- and sex-matched patients (HCC group) who besides end-stage alcoholic
liver disease also had HCC confirmed by pathohistology of the explanted liver. DNA was
isolated from the blood and CXCL10 (rs3921) polymorphism was determined by PCR using
commercially available TaqMan SNP assays. CXCL10 protein levels were determined in sera
by ELISA.
Results: Genotypes were in Hardy-Weinberg equilibrium (p=0.84 for non-HCC group and
p=0.56 for HCC group). In the HCC group 9 (17%) patients had the CC, 22 (42%) had the GC
and 21 (40%) had the GG genotype of the CXCL10 polymorphism. A similar genotype
distribution was observed in the non-HCC group, where 17 (16%) patients had the CC, 53
(50%) had the GC and 36 (34%) had the GG genotype. We found no association between
CXCL10 genotypes and HCC in the codominant (p=0.65), dominant (p=0.43), recessive
(p=0.84), overdominant (p=0.36) or log-additive model (p=0.66). HCC patients had
significantly higher CXCL10 concentration than non-HCC patients (p=0.03). There was no
significant correlation between the CXCL10 concentration and tumor size in the HCC group
(p=0.115).
Conclusion: HCC patients have higher levels of CXCL10 than non-HCC controls, but the risk
for HCC development is not associated with the CXCL10 (rs3921) genotype.
Ethical Committee or Institutional Animal Care and Use Committee Approval: This study
was approved by the institutional Ethical Committee in 2016 (date of approval: March 23,
2016, approval number: 0311-2603)
Grants and financial support: Supported by the Croatian Science Foundation, grant number:
UIP-2017-05-1965 and the University of Zagreb grant.
Acknowledgements: We thank Cedars - Sinai Medical Center’s International Research and
Innovation in Medicine Program, the Association for Regional Cooperation in the Fields of
Health, Science and Technology (RECOOP HST Association) for their support of our
organization as participating Cedars – Sinai Medical Center - RECOOP Research Centers
(CRRC).
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Introduction: Autopsy studies indicate that central nervous system (CNS) metastases occur in
about 25% of patients who die of cancer. Still, the molecular basis for the metastasis of primary
tumors to the brain is largely unknown. Recent studies have shown that an epithelialmesenchymal transition (EMT) could be involved in invasiveness of different tumor types. In
this pilot study, we investigated TWIST and β-catenin in a set of collected brain metastases.
Both proteins are involved in EMT, where TWIST acts as a transcriptional repressor of Ecadherin, while β-catenin plays role in Wnt signaling – an evolutionarily conserved pathway
related to carcinogenesis.
Methods: TWIST and β-catenin protein expression and localization were investigated in 15
brain metastases samples originating from primary lung carcinomas. To assess and localize
expression of proteins, we used the DAB-labeled immunohistochemical reaction by activity of
streptavidin-horseradish peroxidase/DAB (EnVisionTM, Dako REALTM) and specific
monoclonal antibodies for β-catenin and TWIST on paraffin-embedded metastases sections.
Reaction staining was evaluated semi-quantitatively by three independent observers.
Results: Our results showed that both proteins were upregulated in brain metastases. We
demonstrated that strong nuclear immunostaining of TWIST was present in 53%, moderate in
20% and weak in 7% of investigated samples. Furthermore, β-catenin was up-regulated in 56%
of brain metastases and transferred to the nucleus in 36% of them.
Discussion: The reported improvement in overall survival of patients with CNS metastases
may be linked to its biologic spectrum which is unfortunately wide and heterogenic. The
secondary tumor establishment differs depending on the primary site and according to the
genetic profile. Therefore, our results indicate that these two molecules are involved in the
process of metastasis to the brain.
Conclusion: Our preliminary findings indicate involvement of TWIST and β-catenin in brain
metastases from primary lung cancer. However, experiments and statistical analyses should be
performed on a higher number of cases. Nevertheless, our findings could be useful as potential
biomarkers of metastatic progression.
Ethical Committee Approval: University of Zagreb School of Medicine, Reg. No.: 380-5910106-17-100/98; Class: 641-01/17-02/01 on Mar 23, 2017.
Grants and financial support: Croatian Science Foundation “The Role of Wnt signaling in
Epithelial to Mesenchymal Transition (6625)” and “Centre of excellence for basic, clinical and
translational neuroscience”, European Union European Regional Development Fund,
Operational Programme Competitiveness and Cohesion, grant agreement no.
KK.01.1.1.01.0007, “CoRE – Neuro".
Acknowledgements: We thank Cedars - Sinai Medical Center’s International Research and
Innovation in Medicine Program, the Association for Regional Cooperation in the Fields of
Health, Science and Technology (RECOOP HST Association) for their support of our
organization as participating Cedars – Sinai Medical Center - RECOOP Research Centers
(CRRC).
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Introduction: Endometriosis is estimated to affect 10-15% of reproductive-aged women and
it is also one of the leading causes of infertility worldwide. The symptoms significantly worsen
the quality of life in the affected population. Pathophysiology of endometriosis is still unclear
but immunological disorders have become apparent recently. Although the adaptive immune
system is the focus of research, only a few data are available about the innate immune system.
For this reason, we examined the phagocytic function of peripheral leukocytes. Our aim was
to investigate whether the phagocytic activity of monocytes and neutrophil granulocytes are
affected by the presence or removal of endometriotic lesions.
Methods: We examined peripheral blood samples from patients with endometriosis on the day
before surgery (n=26) and on the 7th postoperative day (n=13). We also investigated pre- and
postoperative samples (n=14-14) from a surgical control group and samples from healthy
women (n=23). After separation of monocytes and granulocytes, the cells were incubated with
opsonized fluorescein isothio-cyanate-labeled zymosan A particles as a target of phagocytosis.
We calculated the phagocytic index by using a fluorescence microscope. The analysis of
variance method was used for statistical analysis.
Results: Preoperative phagocytic indexes of both monocytes and granulocytes derived from
patients with endometriosis were significantly lower than phagocytic indexes of these cells
from healthy women. The phagocytic function of leukocytes from postoperative patients’
samples increased significantly compared to preoperative values and did not differ from the
phagocytic indexes of cells from healthy women. In the surgical control group there were no
significant differences between preoperative and postoperative values.
Conclusion: Based on our results we assume that endometrial lesions and/or their
microenvironment may produce factors which depress the phagocytic function of monocytes
and granulocytes. Since the postoperative phagocytic index of patients with endometriosis
increased significantly we assume that these factors were reduced or eliminated after removal
of the lesions. Considering the results of the surgical control group, the surgical intervention
has no influence on phagocytic function.
Financial support: own resources of the Department of Obstetrics and Gynecology,
University of Debrecen.
Ethical Committee Approval – date: 2017.09.01-2022.08.31 (date of approval: 2017.09.25)
and number: 4878-2017, approval institute: Regional and Institutional Ethics Committee.
University of Debrecen, Clinical Center.
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Introduction: Adjuvants act to accelerate, prolong, or otherwise enhance the immune
responses to the specific antigens present in the vaccine against a given disease. There are only
a few adjuvants which can be considered relatively safe in humans, while others like Freund’s
adjuvant, were banned due to adverse side effects. One of these safe compounds is alum, salts
of aluminum, such as aluminum hydroxide and oxide, commonly used as adjuvants.
Unfortunately, their immune-boosting capacity is not enough to allow the use of completely
safe synthetic components of pathogen as antigens. However, recent data suggesting the
involvement of neutrophil extracellular traps (NET) in the alum-induced immune response [1]
and the ability of specific nanoparticles to induce NET formation [2] became the basis for
testing formulations of alum compounds in the form of different nanocompositions.
Methods: We immunized Balb/c laboratory mice with aluminum hydroxide, aluminum oxide
powder and aluminum oxide nanowires (1000 nm long and 10÷40 nm wide, Al2O3 NWs) as
adjuvant and ovalbumin as a model antigen. Cellular response was studied with the DTH
reaction via evaluation of footpad swelling. Antibody titres were detected by ELISA, NET
formation was tested in mouse air pouch models and also using isolated human neutrophils.
Results: The sharp Al2O3 NWs promoted membrane damage in neutrophils, resulting in NET
formation. These enhanced the humoral immune response - Al2O3 NWs-induced IgG antibody
titres were 64 times higher than that of Al2O3 powder, and 4 times higher than of aluminum
hydroxide. There was no significant enhancement in the cellular immune response (judged via
T-2 dependent DTH response) nor in IgM-type antibodies, being beneficial not to cause
hypersensitivity reactions. Al2O3 NWs were sequestered and passivated with NETs in the body.
Discussion: The use of aluminum compounds in the form of nanowires differs from traditional
alum adjuvants only by the shape of nanocompositions, maintaining the benefit of the wellstudied effects of alum compounds.
Conclusion: The use of aluminum compounds in the form of nanowires significantly enhances
the immune response towards co-injected adjuvant. Further details are published.

Ethical Committee or Institutional Animal Care and Use Committee Approval: Ethics committee of Danylo
Halytsky Lviv National Medical University, protocol 20180226/2; all experiments were designed to comply with
principles of the 3Rs (Replacement, Reduction and Refinement).
Grants and financial support: This work was financially supported by Sila Nanotechnologies, Inc.; the Ministry
of Healthcare of Ukraine; CNRS, the European Union’s Horizon 2020 research and innovation program under
grant agreement No 690836. We thank Cedars-Sinai Medical Center’s International Research and Innovation in
Medicine Program, the Association for Regional Cooperation in the Fields of Health, Science and Technology
(RECOOP HST Association) for their support of our organization as participating Cedars – Sinai Medical Center
- RECOOP Research Centers (CRRC).
Acknowledgements: Aluminum oxide nanowires were developed by K. Turcheniuk, F. Wang, G. Yushin,
Georgia Institute of Technology, School of Materials Science and Engineering, Atlanta, GA 30332, USA.
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Introduction: Chronic lymphoid leukemia (CLL) is the most common leukemia in adults, it
mostly affects the elderly. In most cases, it is an indolent disease, however, some patients
experience a more aggressive disease course. Out of many prognostic factors, mutation status
of the immunoglobulin heavy chain (IGH) gene is one of the most relevant genetic parameters.
Cytogenetic testing reveals abnormalities in most patients, however, translocations of the IGH
gene, which are common in other types of mature B cell lymphomas are rare. The prognostic
relevance of these in CLL are not clear.
Methods: We evaluated samples of 100 patients with CLL using fluorescence in situ
hybridization (FISH) and a break-apart probe specific to the IGH gene. Data regarding the most
important genetic prognostic factors were gathered based on karyotyping, FISH and
sequencing the IGH gene.
Results: 8 patients showed IGH translocations. Further analysis identifed the translocation
partner gene in 7 cases. Six were associated with unmutated IGH genes and additional, often
unfavorable cytogenetic alterations were present in 7 cases. 18 samples showed atypical signal
patterns using the IGH break-apart probe corresponding to the involvement of a 5' VH gene in
the IGH rearrangement.
Discussion and conclusion: IGH translocations were found in 8% of CLL cases and showed
association with unfavorable genetic prognostic factors. Although testing for IGH
translocations is not generally recommended in international guidelines, it might prove useful
especially if sequencing of the IGH gene is not available. Investigating this rare phenomenon
in CLL might add to the understading of the pathomechanism since IGH translocation is an
early genetic event occuring at the time of IGH gene rearrangement.
Grants and financial support: none
Ethical Committee or Institutional Animal Care and Use Committee Approval: The
project has been approved by Regional Committee for the Research Ethics, Human Clinical
Examination Registration Center, University of Pécs, Medical School (2017/6652).
Acknowledgements: The author is thankful to hematologists in Pécs and Szekszárd, Hungary
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Introduction: Colonization resistance refers to the ability of microbiota to prevent expansion
and persistence of exogenously acquired bacterial species. Previous research shows that
changes in microbiota composition lead to multi-drug resistant bacteria domination of the
gastrointestinal tract in antibiotic-treated mice.
In this study our goal was to determine the effect of different per os antibiotic treatments on
colonization rate and resistance gene copy numbers in intestinally carried K. pneumoniae
(KP5825) in mice. This strain expressed a PMQR gene (aac(6’)-Ib-cr), an extended-spectrum
β-lactamase enzyme (CTX-M-15) as well as a carbapenemase enzyme.
Methods: All experiments were carried out using 6- to 8 week-old C57BL/6 male mice. For
colonization, 5x10^6 CFU of KP5825 was administered orally on the 14th and 15th days of
ampicillin pretreatment. After the colonization mice were divided into 6 groups receiving the
following antibiotic treatments for 15 days: 0.5g/L of ampicillin (AMP), ceftazidime (CAZ),
and ciprofloxacin (CIP) and 0.1g/L of CAZ, CIP was administered in the drinking water (6th
group: control). Throughout this period microbial DNA was extracted from freshly collected
fecal pellets.
In the second phase of our experiments the V3-V4 region of the 16S rRNA gene was sequenced
to determine the microbiota composition in the intestines of mice. We used the qPCR technique
to determine the KP5825 DNA quantities and assess the resistance gene copy numbers.
Results: Our results show a significant perturbance in the intestinal microbiota. We could also
observe that after 15 days KP5825 decreased significantly (p<0,004) in the control group and
in the CIP treatment groups (p<0,0001, p<0,002). Furthermore, our qPCR results show that the
higher dose CAZ treatment lead to a 4-fold increase in quantities of plasmids with CTX-M.
Discussion and Conclusion: Thus, CAZ had higher power on the dissemination of resistance
genes than CIP. This raises the possibility of in vivo plasmid transfer, which we intend to
investigate in our future experiments.
Ethical Committee or Institutional Animal Care and Use Committee Approval:
Semmelweis University (permission no. PE/EA/60-8/2018, PE/EA/964-5/2018).
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Introduction: Despite advances in the medical field and, in particular, the fields of paediatrics
and neonatology, infections remain a significant cause of perinatal and infant mortality and
infection often has long-term clinical sequelae. Viral infections symbolise a unique challenge
for doctors as it concerns the management of not only the infected pregnant woman, but also
the developing foetus or the new-born.
Aim: This work aims to document the literature about the different perinatal and neonatal viral
infections, their diagnosis and present management methods.
Method: A literature search was carried out to note perinatal and neonatal viral infections, and
the applied diagnosis and management methods. An analysis of the necessary improvements
or modifications to these pre-existing guidelines was made.
Results and Discussion: Many viral infections are asymptomatic at birth, but some of these
infections can be associated with significant long-term sequelae, such as sensorineural hearing
loss among many others. A number of congenital infections can be successfully prevented
provided adequate strategies are implemented in a timely manner. Well known viral infections
are cytomegalovirus (CMV), coxsackievirus, herpes simplex virus (HSV), and respiratory
syncytial virus.
Conclusion: Using correct and rapid diagnostic methods can help to further develop
management and prevention strategies to decrease the incidence of preterm birth, the incidence
of intervention, and possibly prevent premature labour and delivery.
Ethics Committee statement: Not required as the research is a literature search-based study.
Grants and financial support: Norwegian financial support mechanism, Mechanism EEA
and Slovak Government – Project SK0082
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Innovation in Medicine Program, the Association for Regional Cooperation in the Fields of
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organization as participating Cedars – Sinai Medical Center - RECOOP Research Centers
(CRRC).
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Introduction: Vibrios are Gram-negative, curved or regular rods. The most important human
pathogen belonging to this genus is Vibrio cholerae, serogroup O1 and O139, causing cholera
due to the toxin production. Other, so called non-cholera vibrios, may cause a wide variety of
diseases in humans, such as gastrointestinal disorders, and wound, ear or eye infections. The
most severe is sepsis with high risk of septic shock and death, especially in V. vulnificus
infections. As aquatic and preferably halophilic microbes, vibrios naturally exist in marine and
estuarine environments.
Aim: The aim of this study is to monitor the occurrence of vibrios in fresh waters in Slovakia
and in pools with mineralized waters (which are naturally at risk of vibrios presence) and to
assess the virulence potential of these bacteria.
Methods: In this study 93 vibrios were isolated from waters and 4 vibrios were isolated from
clinical materials taken from patients with different vibrioses in Slovakia (Table 1). The isolates
were biochemically identified and assessed for the virulence potential (Table 2).
Results:
Table 1. Vibrios isolated from waters and patients in Slovakia (number of isolates)
Species
Vibrio alginolyticus
Vibrio fluvialis / furnissii
Vibrio cholerae non O 1 O139
Vibrio metschnikovii
vibrio mimicus
Vibrio sp.
Vibrio vulnificus
Total

Fresh waters

0
4
37
4
1
16
0
62

Pools

0
9
12
2
0
7
1
31

Clinical specimens

1
0
3
0
0
0
0
4

Total

1
13
52
6
1
23
1
97

Table 2. Virulence potential of isolated vibrios
Virulence potent ial (% posit ive isolates)
Species
Haemolysis Diastase Mot ility Hyaluronidase Gelat inase
0
100
100
100
100
Vibrio alginolyticus
46
85
100
0
69
Vibrio fluvialis / furnissii
62
96
100
2
92
Vibrio cholerae non O 1 O139
50
100
100
0
67
Vibrio metschnikovii
vibrio mimicus
0
100
100
100
0
61
91
96
0
65
Vibrio sp.
0
100
100
100
100
Vibrio vulnificus

Discussion and conclusion: A significant presence of vibrios was observed in fresh waters
and in mineralized pool waters in Slovakia. These strains represent a potential risk of infections
that should be further monitored and evaluated.
Grants and financial support: SMU budget
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Introduction: There is still controversy in the approach to patients after upper respiratory tract
infection regarding their oral hygiene and changing a potentially contaminated toothbrush to
prevent re-infection.
Aim: The aim of this study was to investigate the survival of upper respiratory tract pathogens
on a toothbrush after a successfully treated upper respiratory tract infection and to contribute
to the evidence-based general recommendation of practical dentists to patients regarding
toothbrush change after the disease.
Methods: Forty patients with successfully treated upper respiratory tract disease were enrolled
in this study. In all patients the bacterial causative agent was proved using microbial culture
(Streptococcus pyogenes – 23 samples, Staphylococcus aureus – 6 samples and 6 other
bacterial pathogens were indicated) and all were given targeted local antibiotic therapy.
Results and discussion: Toothbrushes were collected 24 to 72 hours after the antibiotic
therapy and cultured. The culture was aimed to recover pathogens causing the original disease
– direct toothbrush imprint onto culture medium, toothbrush wash and wash after enrichment.
25 % of all toothbrushes were positive in the culture of direct imprint of bristles onto an agar
medium. Toothbrush wash was positive in 30 % of patients and enriched culture in 37,5 % of
the patients, indicating at least minimal residual contamination with pathogenic microflora.
Conclusion: Based on our study results we recommend changing the toothbrush after the upper
respiratory tract disease to prevent re-infection.
Ethical committee statement: This study was approved by the Ethical committee of the
Slovak Medical University in Bratislava, No. 02/2018.
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(CRRC).
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Introduction: Blood eosinophilic granulocytes mediate immune responses against
multicellular parasites and are also the main mediator of such pathological conditions like
allergy and asthma. The well known approach to study eosinophils is acidophilic staining of
granules achieved by conventional histology, for example the Romanowsky-Giemsa stain.
However, molecular detection of antigens usually requires fluorescent histology. Surprisingly,
there is no selective CD (cluster of differentiation) marker to stain for only eosinophils and not
basophils, as for CD125 (ThermoFisher, 2017). Recently reported analogs to replace H&E for
immunohistochemical application such as DRAQ5 & Eosin (D&E) (Elfer et al., 2016) are also
not suitable due to wide fluorescent spectra. Our aim was to develop a simple and specific
method to detect eosinophilic granules using fluorescent microscopy simultaneously with at
least 2 other conventional fluorescent dyes.
Methods: Blood smears of healthy donors were used as a source of eosinophils to develop
methods for IHC of eosinophils using 4-channel (blue, green, red and NIR) fluorescence
microscopy. We tested different methods for staining eosinophils and analyzed fluorescence of
obtained samples (often metachromatic). We also labeled anti-IgE antibodies with green
(FITC), blue (AMCA) and NIR dyes (CF690) with the aim to counterstain specific IgE receptor
on eosinophils. DNA staining was achieved using DAPI, PI, or Sytox compounds.
Results: We were able to achieve selective staining of eosinophil granules using aniline blue
dye by modifying the method of Berretty & Cormane (1978) with emission centered at 440
nm; this allowed us to simultaneously stain blood smears with anti-IgE conjugates labeled with
FITC (emission at 520 nm), detect DNA with PI (emission at 590 nm) and also observe specific
metachromatic staining of eosinophils in the NIR channel (emission at ~700 nm).
Discussion: We have proposed an effective method to discriminate eosinophils on blood
smears and simultaneous molecular labeling with the antigen of interest. This approach was
successfully used to study levels of IgE antibodies and their affinity towards milk casein during
milk-induced allergy in children.
Conclusion: We proposed an effective method to discriminate blood eosinophils using blue
fluorescence, combined with 3 other analytical parameters to be studied using multicolor IHC.
This will provide the methodology to investigate eosinophl changes during associated
pathologies.

Ethical Committee or Institutional Animal Care and Use Committee Approval: Ethics committee of Danylo
Halytsky Lviv National Medical University, protocol 20170223/5.
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- RECOOP Research Centers (CRRC).
References:
Berretty, P. J., & Cormane, R. H. (1978). The aniline blue fluorescence staining of eosinophilic granulocytes.
The British Journal of Dermatology, 99(4), 377–82.
Elfer, K. N., Sholl, A. B., Wang, M., Tulman, D. B., Mandava, S. H., Lee, B. R., & Brown, J. Q. (2016).
DRAQ5 and Eosin ('D&E’) as an Analog to Hematoxylin and Eosin for Rapid Fluorescence Histology of
Fresh Tissues. PloS One, 11(10), e0165530.
ThermoFisher. (2017). Immune cell guide: Antigens, Human and mouse.

67

Histomorphometric analysis of human subcutaneous and visceral adipose tissue samples
collected from women undergoing elective cholecystectomy
Balaban Branka1, Fenrich Matija2, Blažičević Valerija2,3, Perić–Kačarević Željka4
1

Department of Paediatric Surgery, University Hospital Osijek, Croatia
Faculty of Medicine, J. J. Strossmayer University of Osijek, Croatia
3
Clinical Institute of Pathology and Forensic Pathology, University Hospital Osijek, Croatia
4
Faculty of Dentistry and Health Sciences, J. J. Strossmayer University of Osijek, Croatia
2

Corresponding author: Matija Fenrich, mfenrich@mefos.hr, 6th year medical student
Keywords: Adipose Tissue; Obesity; Metabolic Syndrome
Introduction: In cases of chronic nutritional surplus, adipose tissue enlarges through processes
of cellular hypertrophy and/or hyperplasia. If this state persists, homeostatic mechanisms fail
and pathological expansion with microinflammation and subsequent tissue dysfunction occurs.
This has been extensively studied in animal models, however, not enough data have been
published as to whether a similar process of tissue remodeling takes place in humans.
Methods: A sample of subcutaneous and visceral fat tissue, from the abdominal wall and
perihepatic pad respectively, was collected from each of 25 women (age 36±7.19, min. 22,
max. 44 years old) during elective laparoscopic cholecystectomy at the University Hospital
Osijek. Extensive exclusion criteria for patient selection were applied (comorbidities, oral
contraceptives, menstrual cycle, inflammation, acute cholecystitis) The tissue samples were
paraffin-embedded,
histologically
stained,
photographed
and
subsequently
histomorphometrically analysed in CellProfiler (version 3.1.5). Additional anthropological
measures were obtained from the subjects, including body mass index (BMI) and hip to waist
ratio.
Results: Median adipocyte surface area (MASA) in the visceral compartment was 986.7 µm2
in lean (BMI < 25), 1272.08 µm2 in overweight (BMI 25–29,99) and 1850.13 µm2 in obese
subjects (BMI > 30). There was a statistically significant difference in MASA between lean
and obese subjects (p = 0.007). Measured MASA in the subcutaneous compartment was
1361.99 µm2, 1777.27 µm2 and 2139.98 µm2 in lean, overweight and obese subjects
respectively, with a statistically significant difference between lean and obese subjects (p =
0.035). There was a statistically significant positive correlation between BMI and MASA in
the visceral (r = 0.624, p = 0.001) and subcutaneous compartments (r = 0.617, p = 0.001).
Calculated cellularity (number of cells per µm2) was significantly higher in lean subjects
compared to obese ones only in visceral adipose tissue (p = 0.029).
Discussion: Our preliminary results suggest that cellular hypertrophy is the main mechanism
by which the process of both subcutaneous and visceral fat tissue expansion occurs in human
female subjects. Since there was no statistically significant difference in cellularity of
subcutaneous fat tissue samples between lean and obese women, this finding could be
indicative of adipocyte hyperplasia in the subcutaneous fat compartment.
Conclusion: Visceral adipose tissue in human females expands via the process of
hypertrophy, while subcutaneous adipose tissue undergoes both hypertrophic and
hyperplastic remodeling.
Grants and financial support: Ethical Committee or Institutional Animal Care and Use Committee Approval: The
research has been approved by the Ethical Committee of the University Hospital Osijek,
Approval No 25-1:2852-6/2015 issued on March 13th 2015.
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Introduction: Our study aims to reveal subacute temporal microbleed appearance alterations
in susceptibility weighted imaging (SWI) in an experimental model.
Methods: To elicit microbleed formation, brains of 19 male Sprague Dawley rats were pierced
to a depth of 4 mm, in a parasagittal position bilaterally using 34 G and 26s G needles. Rats
underwent 4.7 T MRI acutely, then at 12 h, 24 h, 48 h, 96 h, and 125 h. Volumes of
hypointensities consistent with microbleeds in SWI were measured using the intensity
threshold-based approach. Microbleed volumes across time points were compared using
repeated measures ANOVA. Microbleeds were assessed by Prussian blue histology at different
time points. In vitro MRI examinations of blood samples of different oxygenation and
hematocrit were performed.
Results: Microbleed volumes were significantly decreased (corrected p < 0.05) at 24 h
compared to the acute, 96 h or 125 h time points. By visual inspection, microbleeds were
similarly detectable at the acute, 96 h and 125 h imaging, but were decreased in extent or
completely invisible at 24 h or 48 h. Histology confirmed the presence of microbleeds in all
animals.
Discussion and Conclusion: Our study presents evidence of the subacute temporary decrease
or disappearance of microbleeds in SWI in rats. Clot retraction related biophysical features are
suggested as the primary cause of this phenomenon. Such temporal dynamics of microbleeds
should be considered when using SWI as a diagnostic tool for microbleeds in various diseases.
Ethical Committee or Institutional Animal Care and Use Committee Approval: All of the
experiments and the general handling of the animals were approved by the National
(Hungarian) Scientific Ethical Committee on Animal Experimentation (Number of permission:
BA02/2000-69/2017 - valid for five years). All the procedures fully complied with national
and international standards especially with Decree No. 40/2013 (II. 14.) of the Hungarian
Government and EU Directive 2010/63/EU on the protection of animals used for scientific
purposes.
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Introduction: The habilitation or rehabilitation of deafness due to cochlear lesions has been
available in recent decades with cochlear implantation. However, the recent devices are not
fully implantable resulting in a series of disadvantages. A fully implantable cochlear implant
could significantly increase the quality of life of patients suffering from severe sensorineural
hearing loss or deafness. In this work we demonstrate a fully implantable low volume,
piezoelectric micro-electromechanical system (MEMS) array which could be mounted on one
of the ossicles in the middle ear.
Methods: To mimic the tonotopy of the cochlea is to apply an array of microelectromechanical system cantilevers having varying length thus varying the natural resonance
frequency. The test array consisting of 16 cantilevers has been fabricated by standard bulk
micromachining using a Si-on-Insulator wafer and aluminium-nitride as a biocompatible
piezoelectric material. Archimedean spiral geometry ensures the reduced device footprint. The
output voltage signals were collected for each cantilever at continuous sweep of the sinusoidal
excitation in the frequency range of 20 Hz-1.2 kHz.
Results and Discussion: The test arrays showed clear frequency selectivity in the 281-672 Hz
range which corresponds to the lowest part of the voice frequency range. By applying a shorter
cantilever, it can be easily extended even up to 20 kHz at the same or at a smaller device
footprint. The obtained output voltage signals (3-10 mV) are sufficient to excite hearing nerves
through an implantable amplifier using a similar system.
Conclusion: The manufactured 2 mm × 2 mm cantilevers can satisfy the size constraint for
middle ear implants and can provide a new generation of implantable hearing aids. Moreover,
a multi-contact, Fermat-spiral-shaped cantilever array is under construction which may open
the way to collect more than one ambient frequency with a single cantilever.
Grants and financial support: The work (KoFAH, NVKP_16-1-2016-0018) was supported
by the National Research, Development and Innovation Fund of the Hungarian Government.
János Radó is supported by the ÚNKP-17-3-I-OE-779/47 New National Excellence Program
of the Ministry of Human Capacities.
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fruitful discussions. The authors thank the contribution of Margit Payer for sample
fabrication and Attila Nagy for wire bonding and chip packaging.
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Introduction: A revision surgery in cases of a lumbosacral non-union can be challenging,
especially if an implant-related failure is complicating the clinical situation. In the S1 segment,
the proper insertion of the new screws during revision surgery can be impossible without
surgical navigation. In this paper we present a case and our corresponding attempt at designing
a navigational template, using 3D reconstruction methods combined with finite element
analysis (FEA) and computer assisted design (CAD).
Methods: A step-by-step approach was developed to manage the clinical problem. (1) QCT
based patient-specific FEA model of the sacrum was created. (2) CAD model of the pedicle
screw was inserted in the sacrum model in a bicortical convergent and a monocortical divergent
position. (3) Static FEAs (Abaqus, Dassault Systemes) were performed using 500 N tensile
load applied to the screw head. (4) A template with the two screw-guiding structures was
designed and created for the sacrum using 3D design and 3D printing technologies. (5) We
used a 3D printed sacrum, based on the patient’s sacrum, to perform the critical steps of the
surgery, thus evaluating the template’s performance.
Results: Based on the FEA results, the modified bicortical convergent screw had better stability
resulting in optimal von Misses stress distribution and less displacement compared to the
monocortical divergent placement. The template design concept was shown to be accurate,
based on the CT scan and virtual model comparison. The template fitted the 3D printed
sacrum’s surface and screw insertion was completed successfully. We could confirm that the
achieved screw position was sufficiently accurate.
Discussion: The navigation provided by the patient-specific screw-guiding template allows
the surgeon to insert the screw into its optimal position considering the local bone material
properties and the challenging geometrical situation.
Conclusion: Patient-specific intraoperative navigation technology will be broadly applicable
in the future. Its advantages compared to the conventional surgical navigation techniques are
the relatively low cost and minimized intraoperative X-ray exposure. The developed patientspecific process can be adapted to other revisions, complex primary spinal, and other
musculoskeletal surgeries.
Grants and financial support: Acknowledgements: -
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Introduction: Catheter ablation (CA) is first-line therapy for patients with atrial fibrillation
(AF). Cardiac computed tomography angiography (CTA) is performed before ablations to
evaluate the anatomy of pulmonary veins and left atrium. Combining the images with an
electroanatomical mapping system is highly important for the optimisation of the ablation
procedure. However unexpected extracardiac findings may change patient care due to
subsequent diagnostics.
Methods: In our retrospective study all patients with AF referred for their first CA between
2013 and 2015 were included, where cardiac CTA was performed.
Results: In our cohort 943 patients were included (median age 62 years (25-84), 644 (68%)
male). A total of 962 extracardiac findings were identified in 587 (62%) of the patients: 695
pulmonary (170 pulmonary fibrotic band, 126 bronchial or peribronchial thickening, 110
pulmonary nodule, 93 emphysema or chronic obstructive lung disease or chronic nonspecific
lung disease, 74 bronchiectasis, 46 atelectasis, 33 bronchitis, 15 dystelectasis, 14 fibrosis, 9
“ground glass opacity”, 5 lung opacity), 73 mediastinal/hilar lymph nodes, 49 liver (45 liver
cyst, 4 liver steatosis), 42 hiatus hernia, 26 aortic ectasia and aneurysm, 21 pleural (16 pleural
thickening, 5 pleural effusions), 9 kidney cyst, 6 spondylosis, 5 pericardial calcifications, and
36 other findings were detected.
Discussion: The evaluation of preablational CT angiography is essential in patients before
pulmonary venous ablations. Extracardiac findings can be diagnosed at an early stage.
Conclusion: Preablational cardiac CTA focuses mainly on the anatomy of the left atria,
however numerous incidental extracardiac findings could be diagnosed during this routine
examination. In our studied population 62% of the patients had different incidental findings,
from which several needed further investigations, which is substantial for patients undergoing
elective CA.
Ethical Committee or Institutional Animal Care and Use Committee Approval: Grants and financial support: Acknowledgements: Electrophysiology Research Group, Semmelweis University.
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Introduction: Basal cell carcinoma (BCC) is the most frequent malignant neoplasm in the
Caucasian population. There are several therapeutic options for BCC, but surgical excision is
considered the gold standard treatment. As BCCs often have poorly defined borders, the
clinical assessment of the tumor margins can be challenging. Therefore, there is an increasing
demand for efficient in vivo imaging techniques for the evaluation of tumor borders prior to
and during surgeries. In the near future, nonlinear microscopy techniques might meet this
demand.
Methods: We measured the two-photon excitation fluorescence (TPEF) signal of nicotinamide
adenine dinucleotide hydride (NADH) and the elastin and second harmonic generation (SHG)
signal of collagen on 10 ex vivo healthy control and BCC skin samples and compared the
images by different quantitative image analysis methods. These included integrated optical
density (IOD) measurements on TPEF and SHG images and application of fast Fourier
transform (FFT), CT-FIRE and CurveAlign algorithms on SHG images to evaluate the collagen
structure.
Results: In the BCC samples, we found significantly lower IOD of both the TPEF and SHG
signals and higher collagen orientation index utilizing FFT. CT-FIRE algorithm revealed
increased collagen fiber length and decreased fiber angle while CurveAlign detected higher
fiber alignment of collagen fibers in BCC.
Discussion: These results are in line with previous findings which describe pronounced
changes in the collagen structure of BCC. In the future, these novel image analysis methods
could be integrated in handheld nonlinear microscope systems, for sensitive and specific
identification of BCC.
Conclusion: This method could examine and analyse not only the BCC, but many other organs
and tissues in the future which would offer a great perspective for researchers.
Ethical Committee or Institutional Animal Care and Use Committee Approval: SE
TUKEB:114/2017. Date of approval:9th June, 2017. Semmelweis University Regional and
Institutional Committee of Science and Research Ethics.
Grants and financial support: EFOP-3.6.3-VEKOP-16-2017-00009
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Introduction: Ulcerative colitis (UC) is one of the most common gastroenterological diseases.
The etiology and pathogenesis of UC are still unclear, and the treatment is often ineffective.
Methods. The research was carried out on male rats, which were divided into 4 groups (G): IG
– control (n=10), IIG – 20 rats with UC were induced by 4 % acetic acid, IIIG – 20 rats were
injected with 10 mg/kg of 2-amino-5-(3,5-ditertbutyl-4-hydroxybenzylidene)-thiazol4 one,
which is a structural analogue of darbufelone, before UC simulation, IVG – 20 rats were
injected with 10 mg/kg celecoxib before UC simulation. In liver homogenates, the following
were determined: the activities of glutathione peroxidases (GPxs) and glutathione reductase
(GR); the level of reduced glutathione (G-SH) and ascorbic acid (AA). Statistical analysis of
the results was carried out using the Student’s t-test.
Results. In IIG relative to IG, there were decreases of: AA by 51,1%, GCR by 33,4%, G-SH
by 50%; and increases of GPxs by 47,4%. In IIIG and IVG relative to IIG, there were increases
of AA by 40% and 69,8%, GCR by 39,9% and 50,1%, G-SH by 25% and 50%, respectively;
and decreases of GPxs by 28,6% and 47,8%, respectively.
Discussion. The development of UC is accompanied by inhibition of the functioning of the
enzymatic and non-enzymatic units of the antioxidant system. With the use of inhibitors of
proinflammatory enzymes, the glutathione system and ascorbic acid had close to control
values, indicating the normalization of the oxidative-antioxidative homeostasis. This suggests
an inhibition of the pathological process intensity.
Conclusions In UC, decrease of the functioning of the antioxidant system in the liver was
revealed, indicating the involvement of other organs of the digestive system in the pathological
process. It was found that the use of celecoxib was more effective than the structural analog of
darbufelone, indicating a better anti-inflammatory effect of celecoxib.
Ethical Committee or Institutional Animal Care and Use Committee Approval: Protocol
№3 from 16/03/2015 of the BioEthics committee of Danylo Halytsky Lviv National Medical
University.
Grants and financial support: Acknowledegment: We thank Cedars-Sinai Medical Center’s International Research and
Innovation in Medicine Program, the Association for Regional Cooperation in the Fields of
Health, Science and Technology (RECOOP HST Association) for their support of our
organization as participating Cedars-Sinai Medical Center-RECOOP Research Centers
(CRRC).
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Introduction: Normalizing hyperglycaemia is vital in slowing the progression of diabetes and
preventing devastating secondary consequences such as diabetic kidney disease (DKD).
Sodium-glucose cotransporter-2 inhibitors (SGLT2i) have recently been approved in type 2
diabetes mellitus as new anti-hyperglycemic drugs that act by blocking glucose reabsorption
in renal proximal tubules. Due to the renal specific expression of SGLT2, these agents are key
therapeutic options for the prevention of DKD. In our experiments we tested the potential
renoprotective effect of dapagliflozin (DAPA) in a type 1 diabetes mellitus (T1DM)
experimental model.
Methods: T1DM was induced by streptozotocin (65 mg/bwkg, ip.) in adult, male Wistar rats.
Following the onset of T1DM, animals were treated for six weeks with dapagliflozin
(D+DAPA, 1 mg/bwkg/day, po.). Metabolic, renal parameters and histological changes of
glomerular damage and tubulo-interstitial fibrosis were evaluated. Specific biomarkers of
tubular damage (NGAL, KIM-1), profibrotic factors (TGF-β, CTGF, PDGF) and inflammatory
cytokines (TNF-α, IL-1β, IL-6) were determined.
Results: Development of DKD was confirmed by functional impairment, massive proteinuria
and structural damage of kidneys. Weight loss was reduced (D: 256±10.9 vs. D+DAPA:
333±13.9 g; p<0.01), blood glucose levels were decreased (D: 37±2.7 vs. D+DAPA: 18±5.6
mmol/L; p<0.05) and renal function was improved in DAPA-treated rats (creatinine clearance:
D: 3.8±0.4 vs. D+DAPA: 8.9±1.0 mL/min; p<0.01). DAPA ameliorated diabetes-induced
mesangial matrix expansion and tubulo-interstitial fibrosis. Profibrotic growth factor and renal
proinflammatory cytokine expressions were also mitigated by DAPA.
Discussion/Conclusions: Our results support DAPA as being an effective and safe treatment
in an experimental DKD model. DAPA improved metabolic parameters, renal function and
mitigated kidney fibrosis. These results suggest the possibility of clinical application in the
prevention of T1DM and associated DKD.
Ethical Committee or Institutional Animal Care and Use Committee Approval: Animal
procedures were approved by the Semmelweis University, Budapest, Hungary (PEI/001/3804/2013).
Grants and financial support: LP008/2017, OTKA-K112629-FK124491-NN-114607,
VKE-2017-00006, EFOP-3.6.3-VEKOP-16-2017-00009.
Acknowledgements: The excellent technical assistance of Maria Bernath is highly
appreciated.
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Introduction: Epidermolysis bullosa acquisita (EBA) is an autoimmune blistering skin disease
characterized by autoantibody formation against basal membrane component collagen type VII
(C7). Phospholipase Cγ2 (PLCγ2) is an important member of the immune receptor signaling
pathway. We aimed to find and optimize a proper method for the isolation of anti-C7
antibodies, then study the role of PLCγ2 in the pathogenesis of an EBA-like autoimmune
dermatitis model.
Methods: Rabbits were immunized with GST-C7 fusion protein. We tried two methods to
isolate anti-C7 antibodies from the blood-serum, Melon Gel and Protein G based affinity
chromatography. The efficiency of these methods was controlled by gel electrophoresis. Next
we injected the antibodies into wild type and PLCγ2 deficient (PLCγ2–/–) bone marrow
chimeras. We used PBS as a control treatment. We observed the size of affected skin area and
the severity of symptoms every second day until 14 days. We made ear histological sections
for the microscopic analysis of the inflammation.
Results: We could isolate nearly equal amounts of protein with the two methods, but we found
more contamination in the samples when we used Melon Gel. In the autoimmune dermatitis
model, wild type mice developed skin lesions upon anti-C7 antibody treatment. Inflammatory
infiltration was observed in histological samples. On the other hand PLCγ2–/– animals remained
protected from the disease, and we could not find any differences between this and the control
group.
Discussion: The protein G based antibody purification method appeared to be more capable of
isolating anti-C7 antibody than the Melon Gel method, with respect to efficiency and purity.
We found that PLCγ2 has a crucial role in the development of the autoimmune dermatitis
mouse model.
Conclusion: According to our results, PLCγ2 may have the potential to become a target for
treating autoimmune diseases like EBA, which may provide better life quality for patients.
Ethical Committee or Institutional Animal Care and Use Committee Approval:
2017.02.14. PE/EA/1967-7/2017 Government office of Pest country.
Grants and financial support: MTA Lendület program (LP2013-66/2013) NVKP_162016-1-0039 VEKOP-2.3.2-16-2016-00002.
Acknowledgements: special thanks to Edina Simon, Nóra Kiss, Kitti Ajtay, Zoltán Jakus.
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Introduction: The role of lysophosphatidic acid (LPA) and its receptors in inflammatory
diseases is well known. The presence of the LPA2 receptor in the gastrointestinal mucosa has
been reported but its role in inflammatory bowel disease is unclarified. Our aim was to
investigate the role of the LPA2 receptor in dextran sodium sulphate (DSS) induced colitis.
Methods: Acute colitis was induced by administration of 2.5% DSS in drinking water for 7
days to LPA2-KO and wild type (WT) littermate mice. To assess the degree of colitis, we
measured the body weight and colon length and performed immunostaining of colon sections.
TNF-α and IFN-γ concentrations in plasma were determined by ELISA, and the activity of the
LPA generating autotaxin (ATX) with FS-3 assay.
Results and Discussion: DSS treatment caused weight loss regardless of the genotype, but it
was less severe in LPA2-KO mice, and all the analyzed markers pointed to reduced
inflammation. The nuclear localization of p65 and STAT5b, the infiltration of CD3 T cells and
F4/80 macrophages were notably lower in KO animals. Both examined cytokines increased
during DSS treatment, but only the TNF-α level was significantly lower in the absence of LPA2.
The activity of ATX also increased, and its level was higher in KO mice.
Conclusion: The LPA2 receptor is an important mediator of the inflammatory process in the
gastrointestinal tract. In our model the lack of the LPA2 receptor resulted in a significant
decrease of inflammation, and thus it can be an effective target for therapy.
Ethical Committee Approval: All procedures were approved by the National Scientific
Ethical Committee on Animal Experimentation, PEI/001/1493-4/2015
Grants and financial support: NVKP_16-1-2016-0042
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Introduction: The oral cavity is an open, communicating location of the human body. The oral
microflora consists of many different microbial species. The biofilm in the oral cavity is one
that has been studied for a long time, among the first biofilms ever studied. Microbial
cohabitation in biofilms is advantigious to them because of several aspects. Different microbial
species in biofilms interact in order to survive, even in conditions that are normally
unfavourable to them. Moreover, the oral cavity offers at least two different solid surfaces for
bacterial attachment. When the precious balance of oral biofilm is affected, the two most
common diseases may appear: caries and periodontal diseases. S. mutans is a serious pathogen,
involved in carious lesions formation, especially because of its ability to survive in low pH and
production of acidic substances.
Aim: The aim of the study was to establish the model of an oral in vitro biofilm for the study
of antimicrobial strategies.
Methods: Here we investigated the ability of S. mutans to produce biofilms in vitro, employing
dental plaque models, using hydroxyapatite (HA) discs or extracted teeth as a solid surface.
We used different sucrose enriched media.
Results and discussion: According to our findings, the dental plaque structure is complex and
heterogenous, developing itself from very early to fully developed mature forms, and is created
with cells and EPS. Moreover, the biofilm properties depend not only on microbial species, but
are strongly influenced by outer environmental conditions. In our model the biofilm was
strongly dependent on the sucrose concentration in the culture medium. Thus, it is very
important to use the proper biofilm model for the experiment.
Conclusion: We established a unique model of supragingival dental plaque using S.
mutans grown on a solid surface (HA or extracted teeth) that is useful for further testing of
antibiofilm properties and strategies. We observed a strong dependence of biofilm production
by S. mutans on the sucrose presence and concentration.
Ethical committee statement: This study was approved by the Ethical committee of the
Slovak Medical University number 05/2017.
Grants and financial support: SMU budget
Acknowledgement: We thank Cedars - Sinai Medical Center’s International Research and
Innovation in Medicine Program, the Association for Regional Cooperation in the Fields of
Health, Science and Technology (RECOOP HST Association) for their support of our
organization as participating Cedars – Sinai Medical Center - RECOOP Research Centers
(CRRC).
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Introduction: Bacterial nanocellulose is a microbially derived cellulose polymer that holds
great potential for tissue engineering applications as a three-dimensional hydrogel scaffold.
Regarding its ultrafine fibrous network, hydrophilic structure, biocompatibility, porosity and
good mechanical features, the biomaterial mimics the tissue architecture very well. Nata de
coco, a traditional Philippine dessert, is a widely available source of bacterial nanocellulose.
For research purposes the biomaterial is synthesized by several bacterial species including
Komagataeibacter xylinus in a well-controlled fermentation process. The aim of this ongoing
study is to compare the cell behavior of various cell lines on a Nata de coco scaffold and
laboratory-synthesized bacterial nanocellulose, and to propose a strategy for seeded scaffold
dehydration and fixation in need of advanced analysis.
Methods: Nata de coco was purchased from Monika brand, Fitrite Incorporated, Philippines.
Bacterial nanocellulose was synthesized by Komagataeibacter xylinus DSM 2325 in an
adequate culture medium. After the purification process, neuroblasts, fibroblasts, and neural
stem cells were seeded onto the scaffolds placed in a 24-well plate. EVOS Cell Imaging System
was used to monitor and image cell behavior. Cell viability was assessed by Live/Dead assay.
Results: Our preliminary study on fibroblast and neuroblast cell cultures on bacterial
nanocellulose scaffolds obtained from Nata de coco indicated that bacterial nanocellulose
supports cell proliferation and spreading. Migration inside the bacterial nanocellulose 3D
hydrogel was observed in differentiated and undifferentiated neural stem cell cultures.
Moreover, neural stem cell cultures revealed distinctive patterns of attachment to the scaffold.
Discussion: The neural stem cell behavior may be explained by irregularities possibly related
to scaffold preparation or origin. The experiments in progress should elucidate how it relates
to the topographical characteristics of the nanocellulose network.
Conclusion: Bacterial nanocellulose hydrogel is a flourishing scaffold material requiring
specific improvements. Our findings may be valuable for future design of bacterial
nanocellulose scaffolds with topographical cues.
Ethical Committee Approval was obtained from University of Zagreb, School of Medicine,
380-59-10106-16-20/218 on Oct 20, 2016.
Grants and financial support: HAMAG BICRO project “Start-up the Story”, Croatian
Science Foundation project IP-06-2016-1892.
Acknowledgements: We thank Cedars - Sinai Medical Center’s International Research and
Innovation in Medicine Program, the Association for Regional Cooperation in the Fields of
Health, Science and Technology (RECOOP HST Association) for their support of our
organization as participating Cedars – Sinai Medical Center - RECOOP Research Centers
(CRRC).
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Introduction: The anthracene-9,10-dione derivatives represent a class of structurally new bioactive
molecules that possess antimicrobial, antiviral, anticancer, and antioxidant activities. Аmong this class
of molecules a set of potent anthracycline antitumor antibiotics such daunomycin, adriamycin and
mitoxantrone have been identified. The chemical and biological activity exhibited by anthraquinonebased derivatives is affected by the different substituents in the structure such polypeptide,
polynucletotide, and glycoside, as well as fragments of methylene active compounds. On the other hand,
the methylene active compounds have also been of considerable interest in medicinal chemistry, for
instance, thiazolidinone structural-type compounds are important starting materials for the synthesis of
many compounds displaying antimicrobial, antiviral, anticancer, and anti-inflammatory activities. As a
result, the present work is aimed at the development of a simple approach to aromatic
hydrazocompounds, based on the use of anthraquinone-based triazenes and 4-thiazolidinone
derivatives.
Methods: The corresponding research in synthesis and the adopted synthetic procedure of obtaining of
appropriate biologically active anthraquinonehydrazones via an azo-coupling reaction have been
analysed. The synthesized compounds were evaluated for anticancer activity in NCI60 cancer cell lines.
Results: The anthraquinone-based triazenes was coupled with different methylene active compounds
to give the corresponding hydrazine derivatives. The reaction of active methylenes with the studied
morpholinetriazene antraquinone proceeded with amine elimination providing arylhydrazones. As a
result, a library of new polyfunctionalized anthraquinonehydrazones available for the search of new
anticancer agents has been designed and synthesized.
Discussion: The newly synthesized compounds were selected by the National Cancer Institute (NCI)
Developmental Therapeutic Program and evaluated for antitumor activity at a 10 μM concentration
toward a panel of approximately 60 cancer cell lines according to the US NCI protocol. The tested
compounds showed significant activity in several cancer cell lines. Thus, a synthesized compound with
rhodanine core in the structure was active on the non-small cell lung cancer line NCIH460 and colon
cancer line HCT-116 and moderately active on colon cancer HT-29 and HCT-15 cell lines.
Conclusions: A new series of anthraquinonehydrazones was synthesized in good yields via an azocoupling reaction from anthraquinone-based triazenes and appropriate methylene active compounds
and screened for in vitro anticancer activity. Antitumor activity assay of the synthesized compounds
allowed the identification of an anthraquinonehydrazone with rhodamine fragment in the structure with
activity on non-small cell lung cancer NCI-H460 (GP = 13.25%) and colon cancer HCT-116 (GP =
13.69%) cell lines. The results obtained in this work could be used as the basis to explore more
polyfunctionalized arylhydrazones with better anticancer properties.
Acknowledgement: We thank Cedars-Sinai Medical Center’s International Research and Innovation
in Medicine Program, the Association for Regional Cooperation in the Fields of Health, Science and
Technology (RECOOP HST Association) for their support of our organization as participating CedarsSinai Medical Center-RECOOP Research Centers (CRRC).
Ethical Committee or Institutional Animal Care and Use Committee Approval: Protocol № 3 from
18/03/2013 of the BioEthics committee of the Danylo Halytsky Lviv National Medical University.
Grants and financial support: none applicable
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Introduction: 4-Thiazolidinones derivatives are a known class of drug-like molecules with antiinflammatory, diuretic, antidiabetic and anticancer activities. The variety of thiazolidinone derivatives
and modificational ability allow these heterocycles to be a perfect source for design of new biologically
active compounds especially within privileged substructure-based diversity-oriented synthesis. Among
the most reported of the 4-thiazolidinone-based fused heterocycles, the thiopyrano[2,3-d]thiazoles are
of special interest. One of the most successful approaches for obtaining them is the 5-ene-4thioxothiazolidines-based synthesis via hetero-Diels-Alder reaction and related processes.
Thiopyranothiazoles retain the pharmacological profile of the starting thiazolidinones and are a new
framework for the design of biologically active molecules. The study aim was the development of a
new synthetic protocol for (thio)chromeno[2,3-d]thiazole-2-ones for the design of new anticancer
agents.
Methods: Organic synthesis, spectral analysis, anticancer activity.
Results: The simple and efficient method for (thio)chromeno[2,3-d]thiazol-2-ones (3,4) synthesis
starting from 4-aminothiazol-2(5H)-one (2) and isorhodanine (1) was determined. Reaction of 2 and
substituted-salicylaldehydes led to target 4 (AcOH:AC2O, AcONa), while using 1 the 5-arylideneisorhodanines formation was observed. For compounds 3 synthesis the 1 reacted with orthohalogenoaromatic aldehydes (AcOH, AcONa). Reaction of 2 under such conditions yielded only the
simple 5-ene-4-aminothiazol-2(5H)-ones. Chromeno[2,3-d]thiazol-2-ones (4) could be easily
hydrolyzed to give 5-ene-2,4-thiazolidinediones or transformed into 5-ene-4-aminothiazol-2(5H)-one
(5) under the amines action (EtOH).
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The structure and purity of compounds were confirmed by NMR, MS and X-ray data. Screening of
anticancer activity within the DTP-protocol (https://dtp.cancer.gov/, NCI, NIH, USA) led to
identification of active compounds with micromolar level of activity.
Discussion and Conclusions: The new simple and high yield methods for (thio)chromeno[2,3d]thiazol-2-ones synthesis starting from 4-aminothiazol-2(5H)-one and isorhodanine has been
developed. In vitro screening of the anticancer activity emphasizes the potency of the
(thio)chromenothiazolone core in the search for new anticancer agents.
Acknowledgement: We thank Cedars-Sinai Medical Center’s International Research and Innovation
in Medicine Program, the Association for Regional Cooperation in the Fields of Health, Science and
Technology (RECOOP HST Association) for their support of our organization as participating CedarsSinai Medical Center-RECOOP Research Centers (CRRC). We are grateful to Dr. V.L. Narayanan from
Drug Synthesis and Chemistry Branch, National Cancer Institute, Bethesda, MD, USA, for in vitro
evaluation of anticancer activity.
Ethical Approval: Not needed (study did not involve the use of laboratory animals).
Grants and financial support: none applicable
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Introduction: Synthetic heterocyclic 4-thiazolidinone derivatives demonstrated high cytotoxic
potential in vitro and low toxic effect in vivo compared to the action of doxorubicin. In recent
years, nanomaterials have been proposed for encapsulation of anticancer drugs and their
delivery to target tumor cells. Oxidative stress is considered to be one of the main mechanisms
by which the antitumor drugs damage tissues and organs.
The aim of our study was to determine the biochemical criteria of lipid peroxidation and
antioxidant activity under the action of antitumor compound Les-3833 in the liver, heart and
kidney tissues of rats.
Methods: The compound Les-3833 was synthesized at the Department of Pharmaceutical,
Organic and Bioorganic Chemistry, Danylo Halytsky Lviv National Medical University. The
nanocarrier was synthesized at the Department of Organic Chemistry of Lviv National
Polytechnic University. Laboratory rats were administered a daily dose of 10.7 mg/kg for 20
days of the compound Les-3833, as well as its complex with the polymeric nanocarrier. The
content of malonic dialdehyde, and the activity of superoxide dismutase, catalase and
glutathione peroxidase were defined as the biochemical indicators of lipoperoxidation
processes and activity of the antioxidant system.
Results: The administration of Les-3833 during 20 days in rats leads to disturbing the balance
in the system of lipid peroxidation and antioxidant activity. These changes have been
manifested as an enhancement of lipid peroxidation reactions and exhaustion of the antioxidant
system in liver, heart and kidney tissues of the experimental rats. The Les-3833 compound
exhibited less destructive action, comparing with doxorubicin’s effect, towards a disturbance
of equilibrium in lipid peroxidation and antioxidant activity systems. It was shown that the
studied antitumor compound Les-3833 in complex with the polymeric nanocarrier caused less
destructive and toxic effects on lipid peroxidation and the activity of antioxidant enzymes.
Conclusion: The balance in the system of the lipid peroxidation and antioxidant activity can
be used as a criterion of toxic effects of anticancer compounds in vivo, and the indicators of the
oxidative metabolism are crucial in the development of metabolic disorders from toxicological
damage in tissues under the influence of the antitumor drug.
Ethical Committee Approval: Protocol N4 from 18/04/2016 of the Ethics committee of the
Danylo Halytsky Lviv National Medical University.
Grants and financial support: RECOOP BMYS RG 2017 – 2019 #006
Acknowledgement: We thank Cedars-Sinai Medical Center’s International Research and
Innovation in Medicine Program, the Association for Regional Cooperation in the Fields of
Health, Science and Technology (RECOOP HST Association) for their support of our
organization as participating Cedars-Sinai Medical Center-RECOOP Research Centers
(CRRC).
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Structure-activity relationships underlying anticancer activity of novel dual CK2-HDAC
inhibitors
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Introduction: Targeted cancer therapy based on use of specific protein kinase inhibitors (e.g.,
trastuzumab, imatinib, gefitinib) is currently considered the most promising therapeutic approach for
cancer treatment. However, monotherapies are often ineffective, but this problem can be solved by
multitargeting approaches, combining pharmacophores of several kinase inhibitors in one molecule. In
this study, novel dual inhibitors targeting casein kinase II (CK2) and histone deacetylase (HDAC), were
synthesized and their biological activities were evaluated in vitro.
Methods: Cytotoxic activity of dual kinase inhibitors was measured by Trypan Blue exclusion and
MTT assays towards human leukemia cells of Jurkat line, colon cancer cells of HCT-116 line, breast
adenocarcinoma cells of MCF-7 line and human embryonal kidney cells of HEK293 line. Cytotoxicity
was expressed as LC50 values calculated from full dose-response curves (drug concentration including
50% reduction in cell survival compared to the control cultured in parallel without drug). Induction of
apoptosis was studied by Annexin V/PI double staining and cell cycle measurement was conducted by
PI staining on a FACScan flow cytometer.
Results: Dual inhibitors containing DMAT (2-Dimethylamino-4,5,6,7-tetrabromo-1H-benzimidazole)
and hydroxamates (RG38, RG39, TFG-AC11, TFM-DM35) were found to possess 2-fold higher
activity towards various types of tumor cells compared to benzamide-DMAT conjugates (MY460,
TFG-A12). Moreover, it was revealed that the length of the fatty acid chain in hydroxamate-TBB
inhibitors was of key value for maintenance of their cytotoxic activity towards tumor cells. In particular,
RG38 with a 5-carbon aliphatic chain was the weakest compound (LC50= 7-16 µM depending on cell
line), while RG39 (6-carbon chain) demonstrated higher activity (LC50 in 5-10 µM range), and TFGAC11 (7-carbon chain) was the most active among all tested CK2-HDAC inhibitors (LC50 in 3-9 µM
range). Surprisingly, addition of a triazole ring to the central part of the fatty acid chain of TFG-AC11,
which resulted in TFM-DM35, led to a drastic (3-fold) decrease of its anticancer activity, lowering it
back to the activity of single DMAT (~30 µM). All compounds led to induction of apoptosis in tumor
cells, as revealed by annexin V/PI staining, but had no major impact on cell cycle progression compared
to untreated cells.
Discussion: We have shown that conjugation of hydroxamate groups to the well-known CK2 inhibitor,
DMAT, leads to a significant increase of its anticancer potential, and the compounds with the longest
fatty acid chain demonstrated the highest activity, while benzamide-based dual inhibitors were less
efficient. However, such drastic differences in their cytotoxic activity had no major impact on
mechanisms of cell death induction by these compounds, which was revealed as classical apoptosis.
Human embryonal kidney cells were found to be 2-fold more resistant to action of all studied
compounds compared to tumor cell lines, which may indicate on an enhanced targeted action of these
experimental dual kinase inhibitors.
Conclusion: The TFG-AC11 compound possessing a 7-carbon fatty acid chain was found to be the
most active one among 4 hydroxamate-DMAT and 2 benzamide-DMAT conjugates, addressed in this
study. With LC50 in the 3-9 µM range, TFG-AC11 may be a promising candidate for further in vivo
studies on animal tumor models.
Acknowledgement: The authors thank Cedars-Sinai Medical Center’s International Research and
Innovation in Medicine Program, the Association for Regional Cooperation in the Fields of Health,
Science and Technology (RECOOP HST Association) for their support of our organization as
participating Cedars–Sinai Medical Center – RECOOP Research Centers (CRRC).
Grants and financial support: none applicable
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Thrombin-like enzyme from the venom of Agkistrodon halys halys: purification and
application in laboratory testing
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Introduction: There are a number of assays for measuring fibrinogen levels in plasma although in practice
most laboratories use the Clauss method - functional assay, based upon the time for fibrin clot formation or
the final turbidity of a clot (Mackie et al, 2003). The aim of the present work was to purify the thrombin-like
enzyme (TLE) from the venom of Agkistrodon halys halys and prove its use for a laboratory method of
fibrinogen quantification.
Methods: Crude venom of Agkistrodon halys halys was purified using sorption chromatography on BlueSepharose following by ion-exchange chromatography on Q-Sepharose. SDS-PAGE was used to
characterize protein content of the obtained fractions. The fraction with TLE clotting activity was selected
based on its direct action on human blood plasma. Patients with high risk for pre-eclampsia (n = 17) were
recruited from the Department of Obstetrics and Gynecology (Szeged). Protein C (PC) level in blood plasma
was determined using chromogenic substrate S2236. Overall hemostatic potential and the final turbidity of
fibrin clot were determined by the method of Blombäck. The Pearson Correlation test was performed using
the Social Science Statistics web-portal
(https://socscistatistics.com/tests/pearson/Default2.aspx).
Results: We purified the fraction possessing TLE activity using two-step chromatography. Using SPSPAGE we demonstrated the absence of fibrinogenolytic contaminants in the obtained fraction. Purified TLE
was standardized using a thrombin-based calibration curve. Its activity was presented in international
thrombin units (NIH) and was 2.6 NIH/ml. Purified TLE was used for the determination of the fibrinogen
level in blood plasma. For this purpose blood plasma (0.2 ml) and PBS (1.7 ml) were mixed in a glass tube.
Coagulation was initiated by the addition of 0.1 ml of TLE (0.5 NIH/ml). The mixture was incubated during
30 min at 37oC. The fibrin clot was removed and re-solved in 5 ml of 1.5% acetic acid. The concentration
of protein was measured using the Optizen POP spectrophotometer (Korea) at 280 nm (ε = 1.5).
Discussion: Complicated pregnancy accelerates the plasma level of fibrinogen and provokes protein C
decrease due to intravascular generation of thrombin. We applied the developed method using TLE for the
quantification of fibrinogen concentration in blood plasma of pregnant patients. Final turbidity of fibrin clot
was determined as the analogue of the Clauss Method of fibrinogen determination. The Pearson correlation
method showed no correlation between the two studied parameters. The final turbidity of clot also did not
correlate with the level of PC. However, the fibrinogen concentration determined using TLE showed a
moderate negative correlation with the PC level (R = -0.7103).
Conclusions. TLE from the venom of Agkistrodon halys halys was purified and used for the determination
of the fibrinogen level in blood plasma of patients with complicated pregnancy. In contrast to the commonly
used method based on final turbidity of the clot, the developed technique allowed us to determine fibrinogen
concentration that correlated with the PC level thereby indicating its usability as a laboratory test.
Grants and financial support: RECOOP BMYS Research Grant Altorjay - Suranyi Szeged # 005
Acknowledgement. The publication contains the results of studies conducted by BMYS grant 2018-2019 ‘Correlation
between placental vascularization indices, sFlt-1/PIGF ratio and blood coagulation factors in pregnancy hypertension’.
We thank Cedars-Sinai Medical Center’s International Research and Innovation in Medicine Program, the Association
for Regional Cooperation in the Fields of Health, Science and Technology (RECOOP HST Association) for their
support of our organization as participating Cedars – Sinai Medical Center - RECOOP Research Centers (CRRC).
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Introduction: Many antimicrobial components are found in nature, which can be used for
various cures for infections, without the use of known antibiotics. This practice avoids the
resistance of already known antibiotics. A main problem in the modern world is the increased
administration of antibiotics to treat illness, which could otherwise be treated with natural and
essential oils. Through use of these oils, the increased resistance of bacteria against known
antibiotics can be avoided.
Aim: The aim of this study is to prove the effectiveness of α-bisabol and chamazul, effective
components of the essential oil from Matricaria recutita (chamomile), against different wound
pathogens.
Methods: Microplate culture techniques were used to establish the MIC and MBC of the
studied essential oils.
Results and discussion: The first challenge in the study was to dissolve the essential oil in
water. The suspension was created with the help of DMSO (dimethylsulfoxid) which was found
to be non-toxic to the tested bacterial strains, and it was applied on a microplate with the
inoculum of bacteria. This inoculum contained different bacterial species from the families
Staphylococcaceae, Streptococcaceae and Enterobacteriaceae which are known as significant
pathogens causing wound infections. We aimed to demonstrate the MIC and MBC. Upon
observing the results, we proved the MIC and MBC of the effective components in the essential
oil against the bacterial groups. These were effective even with a 1% concentration of the
essential oil in suspension.
Conclusion: The studied essential oils are effective against wound pathogens. Anti-biofilm
properties of these substances need to be studied further.
Grants and financial support: SMU budget
Acknowledgement: We thank Cedars - Sinai Medical Center’s International Research and
Innovation in Medicine Program, the Association for Regional Cooperation in the Fields of
Health, Science and Technology (RECOOP HST Association) for their support of our
organization as participating Cedars – Sinai Medical Center - RECOOP Research Centers
(CRRC).
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Personal Data Protection in the Age of Technology

Linn Defensor
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University of Health Sciences

“Research data, unlike other types of information, is collected, observed, or created, for
purposes of analysis to produce original research results.” University of Edinburgh
“Personal data is information about a natural person that allows or could allow identifying the
person. It may be any information relating to an individual, whether it relates to his or her
private, professional or public life. To be covered by the regulation the data need to be
collected and used by someone else (a person or legal entity).1”
The 1995 EU Data Protection Directive aimed to both harmonize the protection of
fundamental rights and freedoms of European citizens in respect of processing activities and to
ensure the free flow of personal data between member states. As a directive, under EU law, it
requires Member states to “transpose” the directive into their legislation. In other words, a
Member State is free to decide how to transpose directives into national laws. However, due
to rapid growth of digital technology, with “massive, dynamic global data flows”, the directive
had “not prevented fragmentation in the implementation of data protection across the
Union…2” Further, the directive was not clear with regards to data protection in scientific and
biomedical research. Thus, the General Data Protection Regulation (GDPR)3 was created
and approved on April 14, 2016 by the European Parliament and the Council of Europe and
became effective May 2018. The new regulation is designed to give EU citizens more control
over their online data. The EU General Data Protection Regulation (GDPR) is the most
important change in data privacy regulation in 20 years.
GDPR replaced the 1995 directive and as a regulation, has a binding legal force throughout
every Member State and enter into force on a set date in all the Member States. It becomes
immediately enforceable as law in all member states simultaneously.4
Principles of GDPR: Personal data is defined as information about a natural person that allows
or could allow identifying the person. It may be any information relating to an individual,
whether it relates to his or her private, professional or public life. To be covered by the
regulation the data needs to be collected and used by someone else (a person or legal entity).
GDPR set clear principles that apply to all use of patient’s data by data controllers including
1) Lawfulness, fairness and transparency 2) Data has to be collected for a specific explicit and
legitimate purpose and cannot be used beyond that 3) Data Minimization 4) Accuracy 5)
Limited storage 6) Limit risks to integrity and confidentiality and 6) Accountability. It sets
specific rules on data sharing of sensitive data e.g. health and genetic data. Further, it also
defined patient’s rights regarding the use of their data including “right to access,” data
portability, right to object to data processing, right to rectification or erasure of inaccurate data,
“right to be forgotten,” rights in case of breach of information, right to compensation and right
to be informed.
European Commission. Retrieved March 14, 2019 from https://ec.europa.eu/info/law/law-topic/dataprotection/reform/what-personal-data_en
2
Dove, E. S. (2018). The EU General Data Protection Regulation: Implications for International Scientific
Research in the Digital Era. The Journal of Law, Medicine & Ethics, 46(4), 1013–1030.
https://doi.org/10.1177/1073110518822003
3
European Commission. Retrieved 3/31/2019 from https://ec.europa.eu/info/law/law-topic/dataprotection/reform/what-does-general-data-protection-regulation-gdpr-govern_en
4
European Union. Retrieved 3/31/2019 from https://europa.eu/102uropean-union/eu-law/legal-acts_en
1
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Obesity and uterine contractility project: conclusions, flaws and challenges
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Obesity is a risk during pregnancy. Obesity-induced low-grade inflammation (LGI), and
hormonal and plasma fatty acid changes possibly contribute to the pre- or post-term deliveries
in obese pregnant women. We launched a project to model the modification process of uterine
contractility in obesity in rats. After completing the first study, the conclusions and flaws are:
1. Obesity altered uterine contractions, the basic contractions are reduced while the response to
KCl is the same. However, we did not investigate the responses to mediators that have roles
in contractions of pregnancy (e.g. oxytocin, PGE1, PGE2).
2. Obesity altered the uterine expression of leptin and kisspeptin receptors, but did not modify
the amount of adiponectin receptors. However, we did not measure the alteration of oxytocin
and TNF alpha receptors that would also be informative for the background of contractile
changes.
3. In the gonadal fat we proved that the levels of inflammatory citokines (IL-1, IL-6, TNF alpha)
were reduced, suggesting the presence of the antiinflammatory process. However, we did not
investigate these factors in the visceral and subcutaneous fats that are white fatty tissue in
contrast to the dominant brown adipose tissue of gonadal fat.
4. We were not able to measure the inflammatory cytokines in the plasma samples of the rats,
therefore we have no information about the level of systemic LGI.
5. Reduced caspase-3 expression was found in uteri of obese rats that might suggest a reduced
apoptotic process during obesity. In contrast, we found that uterine weights were reduced in
obese rats. However, we did not measure separately the cytoplasmic and the nuclear caspase
activity.
We can conclude that more detailed and focused contractility studies, and cytokine and
molecular pharmacological investigations are necessary to obtain more satisfactory answers for
regarding the impact of obesity on pregnant uterine contractions.
Ethical Committee or Institutional Animal Care and Use Committee Approval: All
experiments involving animal subjects were carried out with the approval of the National
Scientific Ethical Committee on Animal Experimentation (registration number:
IV./3071/2016).
Grants and financial support: The study was supported by the RECOOP – CSMC Senior
Scientists (RCSS) Grant 2019-2020. Acknowledgements: The study was supported by CedarsSinai Medical Center’s International Research and Innovation in Medicine Program, the
Association for Regional Cooperation in the Fields of Health, Science and Technology
(RECOOP HST Association) and the participating Cedars – Sinai Medical Center - RECOOP
Research Centers (CRRC). The Ministry of Human Capacities, Hungary grant 203913/2018/FEKUSTRAT is also acknowledged.
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Introduction: After birth, breastfeeding is the only source of hormonal signaling between
mother and infant. Breast milk provides nutrition for infants and also contains a variety of
bioactive factors that influence the development of the infant. Several growth factors,
cytokines, and hormones have been described in human milk, influencing the development of
immune, gastrointestinal and other organs through absorption. Cytokines in human milk come
from a variety of sources, and the composition of the milk is changing constantly throughout
lactation. This group of immunomodulatory agents, cytokines, can be divided into
proinflammatory (MCP-1, CD40, IL-1) and antiinflammatory (TGF-β, IL-10) groups. Several
cytokines are known to play important roles in the brain, since they are transported across the
blood-brain barrier; the rate of transport varies among regions and is affected by cellular
components of the blood. The microbiome in infants is a constantly changing system and is an
important regulator in the development of the digestive system. The role of the microbiome is
crucial in protecting against pathological agents, influencing intestinal motility and
neutralizing metabolites and carcinogenic agents.
Methods and Systems: More than 50 different cytokines have been discovered that mediate
leukocyte migration, chemotactic monocyte migration and play roles in their recruitment.
Cytokines and chemokines in breast milk instantly reach the neonatal intestines due to
protection from digestion by protease inhibitors, such as alfa 1-antichymotrypsin and alfa 1antitrypsin, present in the maternal milk. In addition, the gastric digestion of proteins is reduced
during the first 3 months of life because of the limited secretion of pepsin and H1 ions and the
general immaturity of the new-born’s digestive abilities. Therefore, the cytokines and
chemokines can exert their biological activities in their undamaged form. Cytokines and
chemokines affect cellular and molecular processes of hippocampal-dependent long-term
memory consolidation and neurogenesis. Chemokines are also known for their diverse roles in
the brain, they are involved in neurodevelopment and neurophysiological signaling, and they
attract leukocytes and mediate immune responses in the brain.
Discussion and Conclusion: The mother’s health status during pregnancy (obesity,
gestational diabetes) could influence the excreted cytokines and hormones in human milk.
Bioactive agents from the water phase of human breast milk may be absorbed in the oral
cavity of the infant and they can spread to every organ. Chemokines modulate biological
signals with remarkable capabilities, such as influencing growth and development,
hematopoiesis, and the immune system through lymphocyte recruitment, T cell subset
differentiation and inflammation. Factors present in the lipid phase of human breast milk are
protected, so they can reach the lower gastrointestinal tract where they may have a local
effect on gut mucosa or systemic effects through absorption. Further investigations are
needed to study the presence and the changes of the pro- and anti-inflammatory cytokines in
breast milk that would influence the development of infants.
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The chronic stress response is sex and age specific
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Introduction: A unique animal model of sex and age specific chronic stress was developed
that implies strong chronic stress resistance in young animals and the strongest impact of stress
on older females. This model is oriented to the CNS and implies that stress regulation in the
brain is sex and age specific. The main hypothesis of this study proposes that aging and stress
combined lead to changes in brain lipid raft composition and trigger neurodegeneration.
Methods: Male and female Sprague Dawley rats were divided into young (6,5 months old) and
old (14,5 months old) experimental groups. Chronic stress protocol was performed for 10
weeks. Hippocampi (HIP) and cerebella (CER) were analyzed by various methods. Lipid rafts
were isolated and tested by Western blot, tissue was stained by HRP/DAB
immunohistochemistry and immunofluorescence. Insulin (IR), leptin (ObR), estrogen (ER),
AMPA (AMPAR) and glucocorticoid (GR) receptors, as well as amyloid precursor protein
(APP), Tau, neuroplastin (Np), GM1, and GD1a were analyzed by highly specific primary
antibodies. Memory impairment was tested by passive avoidance test. Mass spectrometry was
used for steroid hormones analyses. All data was analyzed by the Statistica software.
Results: Observed changes in steroid hormones strongly validated the chronic stress protocol
– corticosterone was increased in young males and old females upon stress. Neuroprotection
by progesterone upon stress was observed in old females. Testosterone showed the same trend
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in old stressed males. The older females showed memory impairment and reduced IR and
AMPAR in HIP. ObR expression was increased in HIP upon stress in older animals and could
be a potential neuroprotection activator. In HIP, APP was increased in old stressed females,
Np was decreased in old stressed males, Tau was increased in all male stressed groups and
decreased in old stressed females. Chronic stress caused a decrease of GR expression in CER
of all animal groups, no changes in HIP of all male groups and a decrease of GR in HIP of all
female groups. APP expression in CER did not change upon stress and Tau was decreased in
young and increased in old stressed females. Overall CER was not affected by stress as much
as HIP. Lipid content changes of lipid rafts upon stress were noticed as a GM1 ganglioside
increase in CA1 and dentate gyrus of HIP of young stressed animals and an increase of GD1a
in CA1 region of HIP of all chronically stressed animal groups, most profoundly in old animals.
Also, colocalization of APP and GD1a was observed in HIP of older females just upon chronic
stress.
Discussion and conclusion: Decrease of IR and ObR expression is accompanied by AMPAR
and Np decrease. Different neurodegeneration pathways are activated in males and females –
it seems stress affects Tau expression in males and APP expression in females. We propose a
connection of leptin and insulin signaling with pathways involved in neuroplasticity. It is well
known that GM1 gangliosides are elevated in the brains of patients with various forms of
dementia. In this study, we determined increased colocalization of GD1a with APP. GD1a
increase upon stress in old animals could be another mechanism that triggers the amyloidogenic
pathway of APP.
Acknowledgments: This study has been funded by the Croatian Science Foundation (IP-092014-2324), The European Union through European Regional Development Fund, Operational
Programme Competitiveness and Cohesion, grant agreement No. KK.01.1.1.01.0007, CoRE –
Neuro and Cedars-Sinai Medical Center’s International Research and Innovation in Medicine
Program and the RECOOP HST Association. Part of this study was performed at the
Department of Pharmacodynamics and Biopharmacy, Faculty of Pharmacy, University of
Szeged, under the supervision of prof. Robert Gaspar sponsored by Bohdan Malaniak CSMC
- RECOOP Young Scientists Research Grant 2014 - 2015.
Ethical Committee Approval: Experiments were carried out at the Animal Facility of Faculty
of Medicine Osijek and were approved under class number 602-04/14-08/06 and registration
number 2158-61-07-14-118 and the Animal Facility of Faculty of Pharmacy, Szeged, approval
number: CSI/01/3796-7/2015.
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Introduction: N-glycans of several bioactive glycoproteins from human serum and from other
secreted biofluids could offer prognostic and diagnostic biomarker potential in various
diseases, yet they are poorly characterized in the cases of obesity and gestational diabetes of
pregnant women and the possible effect on their infants. Therefore, the analysis of the N-glycan
moieties of some immunoglobulins, such as IgG and IgA are a growing scientific interest.
Methods: Serum and milk samples were collected in three different cohorts: (1) Healthy
Normal Weight (HNW), (2) Healthy Obese (HOB) and (3), Obese with Gestational Diabetes
Mellitus (OGDM). Each group comprised 10 mothers and their children. IgG or IgA were
captured from human milk and plasma samples with protein A or the IgA specific Z-domain
variant and Ni-IMAC columns, respectively (PhyNexus, San Jose, CA). The glycans were
released by PNGaseF and labeled with a charged fluorophore aminopyrene trisulfonate,
(APTS) followed by purification with magnetic beads. Analyses of the labeled glycans were
carried out in a P/ACE MDQ automated capillary electrophoresis system (Sciex, Brea CA).
Bare fused silica capillaries (50 µm ID, 60 cm total length) with NCHO separation gel buffer
were used at 25°C for the separations. The samples were pressure introduced into the separation
capillary by applying 0.1-0.5 psi for 5.0 sec and separated under 30 kV electric potential. The
32Karat (version 8.0) software package (Sciex) was used for data acquisition and processing.
Results: CE-LIF analysis of the N-glycans of IgG and IgA derived from these samples in all
three investigated groups (HNW, HOB, OGDM) showed differences in their N-glycan profiles.
Discussion: Greater amounts of sialylated glycan structures were found in the milk samples of
obese women and women with gestational diabetes, which could be an indicator for possible
low-grade inflammatory processes and of obesity-induced diabetic health conditions.
Conclusion: The N-glycan composition of human serum and milk immunoglobulins (IgG and
IgA) of obese woman suffering from gestational diabetes and of serum samples of their
children were analyzed by CE-LIF. The observed alterations in milk suggested that these
antibodies were involved in the health conditions, making some impact even on their newborns.
Ethical Committee or Institutional Animal Care and Use Committee Approval:
Local Ethical Committee of Communal Nonprofit Enterprise, Department of Pediatrics №2 in
Danylo Halytsky Lviv National Medical University, ”City Children’s Clinical Hospital of
Lviv”, Registration number of the approval: 6, 16/11/2018. University of Pecs, Committee for
Sciences and Research Ethics of the Medical Board (RIKEB) number 7271, issued on 2018
June 15 for three years.
Grants and financial support: Association for Regional Cooperation in the Fields of Health,
Science and Technology (RECOOP HST Association), BIONANO_GINOP-2.3.2-15-201600017.
Acknowledgements: Zsuzsanna Kovács is acknowledged for help in the method development.
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Introduction: The aim of our study was to assess the effect of glycemic control on placental
vascularization in pregnancies complicated by type 1 diabetes mellitus (T1DM) and to compare
datasets of optimal/suboptimal glycemic control to normal placental 3-dimensional power
Doppler (3-DPD) indices in 2nd and 3rd trimesters.
Methods: Placental vascularization of pregnant women was prospectively evaluated by 3-DPD
((vascularization-index (VI); flow-index (FI); vascularization-flow-index (VFI)) ultrasound
technique. The normal pregnancies (n=214) were compared to those complicated by T1DM
(n=53) with optimal (HbA1C ≤6%; ≤42 mmol/mol) and suboptimal (HbA1C >6%; >42
mmol/mol) glycemic control.
Results: Pregnancies complicated by T1DM expressed lower placental vascularization indices
as compared with normal pregnancies (adjusted odds ratio (AOR) for VI:0.86; FI:0.94;
VFI:0.76). Placental 3-DPD indices have a significant correlation with HbA1C and optimal
glycemic control is associated with lower placental perfusion (AOR for VI:1.64; FI:1.13;
VFI:2.34). Short-term adverse neonatal outcome was predicted by lower 3-DPD indices
(AORVI:0.83, AORFI:0.93, AORVFI:0.66, p<0.05 for each index). Besides the glycemic control,
the pregestational body mass index (BMI) had significant influences on placental perfusion.
Discussion and Conclusions: VI displayed the best screening ability for suboptimal glycemic
control with a sensitivity of 90.9%. The suboptimal glycemic control has a direct deteriorating
effect on placental vasculature. Therefore the ultrasound examination could be an adjunct
diagnostic modality for pregnant women with T1DM.
Ethical Committee Approval: University of Szeged No 135/2011 .
Funding: This study was supported by the Hungarian EFOP-3.6.1- 16-2016- 00008 grant.
Acknowledgement: We thank Cedars-Sinai Medical Center’s International Research and
Innovation in Medicine Program, the Association for Regional Cooperation in the Fields of
Health, Science and Technology (RECOOP HST Association) for their support of our
organization as participating Cedars – Sinai Medical Center - RECOOP Research Centers
(CRRC).
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Introduction. In a previous report we demonstrated that decreased protein C (PC) level
accumulation of soluble fibrin (SF) and increased concentration of fibrinogen (FG) are useful
markers of thrombosis onset during pregnancy. In the present report we analyzed the
correlation of the risk of thrombosis with pre-gestation BMI index, age of patients, platelet
count, and hypertension in the different stages of pregnancy.
Methods. Patients with high risk for pre-eclampsia (PE, n = 30) were recruited from the
Department of Obstetrics and Gynecology (Szeged) based on the following criteria: previous
PE; pre-existing medical conditions such as chronic hypertension, gestational hypertension,
underlying renal disease, or pre-gestational diabetes mellitus; or underlying antiphospholipid
antibody syndrome.
SF and FG were quantified using immunodiagnostic test-systems developed at the Palladin
Institute of biochemistry (Kyiv). PC level was measured using chromogenic substrate S2366
and enzymatic activator from Agkistrodon halys halys venom.
Results. We divided patients according to their BMI into two groups: BMI≥30 kg/m2 (n = 14,
obese) and BMI<30 kg/m2 (n = 16 non-obese) according to the WHO classification. We found
a marked decrease in PC level in blood plasma of obese pregnant women (68 ± 10 %) at the
32nd week of pregnancy. Only a slight decrease was observed in the group of non-obese
pregnant women (91 ± 8 %). We did not observe differences in the trends of FG concentration
increase and SF accumulation between the studied groups.
Patients were also separated according to methyldopa intake for hypertension (n = 9). It was
found that the PC level was decreased during pregnancy and reached 78 ± 10 % at the 32nd
week independently of methyldopa intake. However all patients taking methyldopahad a lower
SF level in comparison to those who did not take antihypertensive medications at all gestational
stages ( eg, 19 ± 9 vs. 36 ± 8 ug/ml at the 32nd week of pregnancy, – control value is up to 3
ug/ml.
Discussion. The decreased PC level during pregnancy complicated with obesity corresponds
to the earlier findings in an animal model of pregnancy complicated with obesity (see V.
Chernyshenko, T. Platonova, R. Gaspar et al., 8th RECOOP Project review meeting, Oct 1921, 2017. P. 57). This fact is promising for studying the role of PC in the pathogenesis of blood
coagulation disorders during complicated pregnancy as well as for thrombosis risk assessment
during pregnancy. The accumulation of SF in blood plasma of patients is evidence of thrombin
generation and risk of thrombus formation. We can conclude that increased blood pressure
provokes blood flow changes and subsequently induces microvascular injury leading to activation
of the coagulation cascade. Anti-hypertensive medication substantially decreased the risk of
thrombotic complications.
Conclusions. PC level and SF concentration were selected as promising markers of the risk of
thrombotic complications during pregnancy.
Ethical Committee Approval: University of Szeged 32/2014
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Comparative effects of metformin and liraglutide on connexin 45 expression in kidneys
of rats fed high-fat high-sugar diet
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Introduction: The aim of this research was to determine the localization and to quantify
expression of connexin 45 (Cx45) in renal tissues from adult obese Sprague-Dawley rats fed a
high-fat high-sugar diet (HFHSD) and treated with two commonly used antidiabetic drugs,
metformin or liraglutide.
Methods: 44 week-old male and female Sprague-Dawley rats were separated into 4 groups: 1.
Standard diet (SD), 2. HFHSD, 3. HFHSD + metformin (s.c., 50 mg/kg/day), 4. HFHSD +
liraglutide (s.c., 0.3 mg/kg/day). The induction of obesity lasted for 6 weeks (groups 2, 3, and
4). A treatment (with metformin/liraglutide/no treatment) that followed lasted for 14 weeks.
Renal tissue was collected and processed for plain histology and immunohistochemistry in
order to quantify Cx45 expression.
Results: Thickening of the Bowman’s capsule (BC) followed HFHSD treatment, but it was not
ameliorated by metformin or liraglutide in either male or female rats (P<0.01-P<0.001).
Moreover, treatment with metformin in male animals resulted in even more thickening of the
BC (P<0.001). Glomerular damage score was not changed in male animals, but in female
animals it was the lowest in the group treated with liraglutide (P<0.05-P<0.001). Expression
of Cx45 in female animals was the highest in group 4 (P<0.05 vs. 1 and 2) while in male rats
it was the highest in group 3 (P<0.05 vs. 1).
Discussion and conclusion: There are sex dependent responses in kidneys of HFHSD fed rats
upon treatment with metformin or liraglutide. These findings are consistent with accumulating
data supporting sex-specific effects of both of these drugs. Both of them failed to ameliorate
observed thickening of the BC caused by HFHSD treatment. Moreover, metformin even
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worsened it. However, glomeruli in kidneys from female animals treated with liraglutide were
in even better condition than those in normally fed rats. This finding could be attributed to the
amelioration of normal aging changes by liraglutide in these animals. Both of the drugs used
change Cx45 expression in sex- and drug-dependent manners, indicating that their effects in
kidney could be related to amelioration of disruptions in gap junction-mediated intercellular
communication.
Acknowledgement: This study was supported by Cedars-Sinai Medical Center’s
International Research and Innovation in Medicine Program, the Association for Regional
Cooperation in the Fields of Health, Science and Technology (RECOOP HST Association)
and the participating Cedars – Sinai Medical Center - RECOOP Research Centers (CRRC).
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Introduction: Coxsackie B viruses (CVBs), members of the Picornaviridae family, are singlestranded RNA viruses and commonly found human pathogens associated with both acute and
chronic diseases. Various clinical manifestations induced by CVBs are closely linked to viral
genetics, complex tissue tropism and host immune response. The C57BL/6 inbred mice strain
is commonly used for studying pathogen-induced immunological activity.
Aim: Comparison of susceptibility to CVB3 infection in C57BL/6 male versus female mice in
different tissues.
Method: Female and male mice (50 each) (3 weeks old) were infected intraperitoneally with
the laboratory strain of CVB3 (Nancy), with a dose of 2x106 TCID50. Samples (blood, heart,
pancreas, thymus, spleen, brain) were collected and snap frozen at 0, 3, 5, 10- and 45-days post
infection (p.i.), and 5 mice per group were sacrificed per time point. Samples for
histopathological and immunohistochemical analyzes were fixed in 4% formaldehyde solution.
VP1 capsid protein was localized by using an antibody which reacts with an epitope of the VP1
protein (1:250). Dako ARK Kit reagents were used for detection. The presence of viral RNA
was detected by RT-PCR (reverse transcriptase) and nested-PCR.
Results: Differences in presence of viral RNA were observed, mainly in brain and spleen. Viral
RNA was detected in the brain only at day 5 p.i. in 1/5 female mice as compared to male mice:
2/5 and 3/5 (days 5 and 10 p.i.). Viral RNA was detected in higher rates in males as compared
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to females. Male mice also showed persistence of viral RNA in the spleen until day 45 p.i.
Immunohistochemical investigations also showed similar results, VP1 capsid protein was
localized in organs of male mice more than in female mice.
Conclusion: The C57BL/6 inbred mice are susceptible to coxsackie viral infection. We suggest
that the viral pathogenesis was associated with viral protein synthesis activity which determines
the differences in viral clearance mechanisms depending on the immune profile associated with
gender.
Institutional Animal Care: This study was conducted with approval of the Ethical Committee
of the Slovak Medical University and the State Veterinary and Food Control Authority of the
Slovak Republic: 1.10.2016 to 30.12.2020. Number: C.k. Ro 3248/16-221.
Sources of research support: 647403 — D-FENS — ERC-2014-CoG, Horizon 2020;
Norwegian financial mechanism, Mechanism EEA and Slovak Government and the State
Budget of the Slovak Republic (SK0082).
Acknowledgement: We thank Cedars-Sinai Medical Center’s International Research and
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Health, Science and Technology (RECOOP HST Association) for their support of our
organization as participating Cedars – Sinai Medical Center - RECOOP Research Centers
(CRRC).
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Correlation of magnetic resonance and optical imaging of the mouse brain
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Introduction: In vivo imaging allows insight into both the morphology and molecular events
of laboratory animal models that represent human diseases. The mouse model of human
ischemic stroke includes temporary occlusion of the medial cerebral artery (MCAO) followed
by reperfusion. The outcomes to be measured are the lesion size and the molecular markers of
the damage and repair. Subsequently, in vivo imaging represents a way to monitor and evaluate
the consequences of brain ischemia.
Materials and methods: In 3-month-old mice, MCAO for 60 minutes was followed by
reperfusion. Ischemic lesion were evaluated by magnetic resonance imaging (MRI, Bruker 7T
Biospec 70/20 USR) and bioluminescence imaging (BLI, Perkin Elmer IVIS Spectrum). Casp3
and 7, and Gap43 were used as molecular markers. Tlr2 loss-of-function mice were used as a
model for modified neuroinflammation after ischemic lesion. The imaging data were
complemented by functional tests and Western blot protein analysis of the brain samples.
Results: BLI was combined with the data obtained by MRI, which allowed the standardization
of the bioluminescent signal to the size of the ischemic lesion. Before this standardization, the
Gap43 and caged-luciferin assessment of Casp 3 and 7 used to evaluate elements of repair after
MCAO did not show significant differences between the tested (Tlr2-deficient group with
modified neuroinflammation) and control (wt mice) group. After standardization, the analysis
revealed a significant increase of Gap43 and caspases activity (3 and 7) in the tested group with
modified neruoinflammation.
Discussion: The possible therapeutic approaches can target diverse consequences of ischemia
being oriented to neuroprotection or repair stimulation. These approaches should be tested in
variable conditions reflecting the clinical situation.
Conclusion: Bioluminescence imaging combined with magnetic resonance can serve as a
multimodal approach to assess the elements of brain repair after ischemic lesion in the mouse.
Sources of financial support: FP7 GlowBrain, ESF Young Brain, HamagBicro POC6-1-153,
EU European Regional Development Fund, Operational Programme Competitiveness and
Cohesion, grant agreement No.KK.01.1.1.01.0007, CoRE – Neuro; Croatian Science
Foundation project RepairStroke (IP-06-2016-1892).
Ethical approval was obtained by University of Zagreb School of Medicine no.: 380-5910106-17- 100/187.
Acknowledgments: Multimodal imaging was done at the Laboratory for Regenerative
Neuroscience - GlowLab, University of Zagreb School of Medicine.
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Introduction: Development of super-resolution fluorescence microscopy opened a new
perspective for studying living organisms. Together with resolution enhancement that goes
beyond the diffraction limit, super-resolution techniques provide optical sectioning that allows
for three-dimensional (3D) imaging. As a result, novel super-resolution fluorescence
microscopy techniques are capable of providing full structural and functional information of
the object of interest.
Methods: In this report super-resolution optical fluctuation imaging (SOFI)1 and dynamic
speckle illumination microscopy (DSIM)2 are presented. SOFI algorithms can be applied to
images from a conventional widefield microscope. Therefore, any modifications of the
microscope are not required. In the case of DSIM, the excitation path must be modified in order
to generate an alternating speckle pattern.
Results: SOFI and DSIM are based on the fluctuations of the fluorescence image. In the case
of SOFI, the fluorescence intensity changes due to stochastic blinking of the fluorescence
labels. For DSIM, the variation of pixel intensities is triggered by the alternating excitation
light distribution in the form of a speckle pattern. Since the background signal composed of the
noise and out-of-plane fluorescence remains constant, both image reconstruction algorithms
can remove background fluorescence, providing axial sectioning and 3D imaging.
Discussion: Unlike localization-based super-resolution techniques, SOFI and DSIM can be
used for imaging of densely labelled objects, which is often the case when studying biological
samples. Additionally, DSIM can be applied for non-blinking samples.
Conclusion: SOFI and DSIM allow for super-resolution image reconstruction and axial
sectioning. DSIM is complementary to SOFI, since it does not require stochastic blinking of
dye molecules. DSIM and SOFI could be easily implemented in any custom-built or
commercially available widefield fluorescence microscope system, significantly improving its
imaging capabilities.
Grant: National Science Centre of Poland (FUGA grant no. 2016/20/S/ST3/00277).
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Introduction. 4-thiazolidinone based chemotherapeutics demonstrate high cytotoxic potential
in vitro and low general toxicity in vivo. Poor water solubility is a serious obstacle for
chemotherapeutic application of several anticancer drugs. Nanomaterials including
biocompatible hydrophilic polymers have the capability to encapsulate anticancer drugs for
delivery to targeted tumors. In our study, water-insoluble 4-thiazolidinone derivatives were
complexed with polyethylene glycol (PEG)-containing polymeric nanocarrier (PNC) in order
to enhance their pro-apoptotic action towards rat glioma C6 cells, and thereby improve their
anticancer potential.
Methods. The compounds (Les-3288 and Les-3833) were synthesized at the Department of
Pharmaceutical, Organic and Bioorganic Chemistry of Danylo Halytsky Lviv National Medical
University. The PNC was synthesized at the Department of Organic Chemistry of Lviv
National Polytechnic University. The PNC is a surface-active polymer with a comb-like
structure that contains the hydrophilic PEG chains grafted to the main hydrophobic chain.
Mechanisms of the antineoplastic effects of 4-thiazolidinone derivatives were investigated in
vitro using rat glioma C6 cells. Cell nativity, cell cycling, Annexin V expression, and DNA
damage (DNA comets) were evaluated.
Results and Discussion. The studied compounds Les-3288 and Les-3833 demonstrated
enhanced apoptosis mechanisms for killing rat glioma C6 cells, as confirmed by FACS analysis
of appearance of the pre-G1 stage and Annexin V positive cells. Apoptosis mechanisms
underlying the anticancer effects of the 4-thiazolidinone derivatives were also confirmed by
DNA comet assay. The Les-3833+PNC complex compared to free Les-3833 decreased the
ratio of rat glioma C6 cells with “0” DNA comets and increased the ratio of “1”, “2” and “3”
comets. At 6 h treatment, the Les-3833+PNC complex caused a considerable increase in the
ratio of “1” comets compared to free Les-3833, and an increase in the ratio of cells with the
most expressed DNA damage (“4” comets), as well as a decrease in the ratio of “2” and “3”
comets. DNA comet analysis demonstrated single-strand brakes in nuclear DNA of treated rat
glioma C6 cells. However, intercalation of the studied compounds into the DNA molecule was
not significant.
Conclusion. Water soluble formulations of complexes of 4-thiazolidinone derivatives (Les3288 and Les-3833) with a PEG-containing PNC enhanced the pro-apoptotic action of these
derivatives towards rat glioma C6 cells. The apoptosis mechanisms of their action were
confirmed by FACS analysis (appearance of pre-G1 and Annexin V-single-positive cells) and
DNA comet analysis.
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Introduction. To study: 1) synthetic opportunities for obtaining 4-thiazolidinone derivatives (Les-3288,
Les 3833) and temperature-sensitive magnetic solid-lipid particles; 2) providing drug delivery for the
studied 4-thiazolidinones by their conjugation with temperature-sensitive magnetic solid-lipid particles;
3)
treatment effect of obtained conjugates on the glioma cell line; and 4) the pharmacokinetic
characteristics of lead-compound Les-3833 in plasma, brain, kidney and liver.
Methods. The target pyrazoline-thiazolidinones (Les-3288, Les 3833) were synthesized via one-pot
[2+3]-cyclocondensation reaction and Knoevenagel condensation. The initial Fe3O4 particles were
prepared by aqueous coprecipitation of iron salts in a basic medium and were stabilized by oleic acid
to make them compatible with hydrophobic solid-lipid particles obtained by hot high-performance
homogenization and ultrasonication of 1-tetradecanol, 4-thiazolidinone, Fe3O4, and PEG-CL. The antiproliferative activities of 4-thiazolidinones and their conjugates were evaluated using the MTT testing
on tumor cell lines of different tissue origin. The concentrations of Les-3833 in pharmacokinetic studies
in plasma, brain, liver and kidney were determined using high performance liquid
chromatography/tandem mass spectrometry (HPLC-MS/MS). The data acquisition and system control
were performed using analysis of variance (ANOVA) for comparison of groups.
Results. The study of the possible mechanism of action of the pyrazoline-thiazolidinones is based on
in silico docking studies and shown affinity for the specific Chk1 and Chk2 protein kinases. However,
the obtained experimental in vitro screening results did not have an inhibitory effect on the Chk1 and
Chk2 kinases, sometimes similar to their presumed targets, and conclusions drawn from their use in
molecular predictive modeling experiments are likely to be erroneous. Our results demonstrate that the
specificities of protein kinase inhibitors cannot be assessed simply by studying their effect on kinases
that are closely related in primary structure. On the other hand, the preliminary anticancer screening
results on the rat glioma C6 cell line of 4-thiazolidinone-containing solid-lipid particles showed their
significant activity (≥5 μg/ml).
Discussion. The tested 4-thiazolidinone derivatives and their conjugates with solid-lipid particles
demonstrated a dose-dependent toxicity on glioma cells. The pharmacokinetic studies showed that the
studied compounds were rapidly taken up from blood by different organs, metabolized in the liver and
excreted through the kidneys, and the half-life time was 24 hours.
Conclusion. The tested compounds displayed prominent cytotoxic effects on chosen cancer cell lines,
which revealed the necessity for further investigations of these derivatives in the modern drug discovery
process.
Acknowledgement: We thank Cedars-Sinai Medical Center’s International Research and Innovation
Management Program, the Association for Regional Cooperation in the Fields of Health, Science and
Technology (RECOOP HST Association) for their support of our organization as participating CedarsSinai Medical Center-RECOOP Research Centers (CRRC).
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Introduction: The 2-amino-5-benzylthiazole derivatives are heterocyclic pharmacophores that
exhibit different pharmacological activities including anticancer action. The mechanisms of the
anticancer action of these compounds remain unclear.
The aim of present study was to investigate the effect of novel synthesized thiazole derivatives
(8-methyl-2-R-7-[R`-phenylmethyl]pyrazolo[4,3-e][1,3]thiazolo[3,2-a]pyrimidin-4(2H)-ones
(compounds 1 and 2)) on apoptosis induction, particularly the DNA damage in human leukemia
cells.
Methods: Western-blot analysis, DNA comet assay in alkaline conditions, diphenylamine
DNA fragmentation assay, agarose gel retardation and methyl green DNA intercalation assays
were used to study the effects of 2,8-dimethyl-7-(3-trifluoromethyl-benzyl)pyrazolo[4,3e]thiazolo[3,2-a]pyrimidin-4(2H)-one
(compound
1)
and
7-benzyl-8-methyl-2propylpyrazolo[4,3-e]thiazolo[3,2-a]pyrimidin-4(2H)-one (compound 2) on human myeloid
leukemia HL-60 and K562 cells (cells were donated by a Collection of the Institute for Cancer
Research at Vienna Medical University, Vienna, Austria).
Results: The thiazole derivatives 1 and 2 use the mechanisms of PARP1 and caspase 3
cleavage in human leukemia HL-60 and K562 cells, also increase the level of pro-apoptotic
Bim protein, a mitochondrion-specific EndoG nuclease, and decrease the level of Bcl-2 protein.
These compounds cause DNA single-strand breaks and DNA fragmentation in leukemia HL60 and K562 cells. However, these compounds do not bind to DNA or intercalate into the DNA
molecule.
Discussion: Novel 2-amino-5-benzylthiazole derivatives 1 and 2 that induce apoptosis, DNA
single-strand breaks and fragments in human leukemia cells could be promising agents for
targeting human leukemia cells.
Conclusion: The 2-amino-5-benzylthiazole derivatives induce apoptosis using intrinsic
apoptotic pathways and DNA damage in human myeloid leukemia HL-60 and K562 cells.
Acknowledgements and Funding sources. This research was supported by the Ministry of
Education and Science of Ukraine grant (registration number 0116U001533), Cedars - Sinai
Medical Center’s International Research and Innovation in Medicine Program and the
Association for Regional Cooperation in the Fields of Health, Science and Technology
(RECOOP HST) Association and the participating Cedars – Sinai Medical Center - RECOOP
Research Centers (CRRC).
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Introduction: Chronic pain is a major neurological disorder that can be manifested differently
between the sexes. The complex actions of sex hormones may underlie these differences.
Dendrin is a protein that plays an important role in synaptic plasticity. To date, its expression
in the CNS has been found exclusively in forebrain structures. The aim of this study was to
demonstrate the relation between the expression of dendrin in pain processing areas of the
spinal cord (SC) in rats after chronic stress exposure and its possible dependence on sex
hormones.
Methods: Sprague-Dawley rats were orchidectomyzed (M-Orhx), ovariectomized (F-Ovx) or
sham (M-Sh or F-Sh) operated at the age of 13 months. At the age of 15 months three 10-daysessions of sham (C) or chronic stress (S) were applied. The animals were sacrificed at the age
of 17 and a half months. Paraffin embedded segments of spinal cord were obtained. An
immunohistochemistry protocol was applied to paraffin-embedded anterior thoracic SC tissue
for determination and quantification of dendrin expression.
Results: We found expression of dendrin in the SC, with specifically prominent expression in
the dorsal horn, laminas I and II and lamina X (around central canal). The highest expression
of dendrin in the dorsal horn was observed in SC of the M-Orhx-S group, being significantly
higher in comparison to the M-Orhx-C and M-Sh-S groups (P<0.05). Expression of dendrin
was significantly higher in the F-Sh-S group in comparison to the F-Sh-C group (P<0.05); as
well as in F-Sh-S vs. M-Sh-S and F-Ovx-C vs. M-Orhx-C (P<0.05).
Discussion: The presented results are in agreement with previous studies that have suggested
that estrogens facilitate and testosterone attenuates stress induced hypersensitivity by
modulating spinal excitatory and inhibitory glutamatergic receptor expression.
Conclusion: Appearance of dendrin in nociceptive areas of the SC indicates its important role
in pain perception processing. The expression of dendrin (an important factor in synaptic
plasticity) in the dorsal horn of the SC increases due to stress, but this increase appears to be
dependent on sex hormones, in particularly being suppressed by testosterone.
Grant: RECOOP BMYS Research Grant Balog - Heffer Osijek # 001
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Background: In Alzheimer’s disease cerebral insulin resistance, i.e. the uncoupling of the
insulin receptor and its downstream signaling pathway, may contribute to neurodegeneration.
Combating this process could serve as a new therapeutic approach in Alzheimer’s disease.
Therefore development of an in vitro model of neuronal insulin resistance is of high
importance.
Aim: To set up an in vitro model to assess involvement of insulin resistance in
neurodegeneration for testing the effect of various cytoprotective treatments. According to
literature data, microglial activation and increased production of inflammatory cytokines play
important roles in development of insulin resistance, thus the rationale for using this approach.
Method: SH-SY5Y neuroblastoma and BV-2 murine microglial cell lines (ECACC, UK) were
used. BV-2 cells were activated with 100 ng/ml lipopolysaccharide (LPS) for 24 hours, then
the medium was collected, filtered and this conditioned medium was used for the treatment of
neuronal cells. Cell viability tests were carried out and the cytoprotective effect of various
concentrations of insulin was also evaluated.
Results: Previously we showed that streptozotocin (STZ) induced dose- and time-dependent
cytotoxicity; however cell sensitivity to insulin remained unaltered. Thus, as a more
mechanism-based model, activated microglia-induced neuronal damage was studied.
Conditioned medium, collected from activated BV-2 cells, exerted a time-dependent
cytotoxicity on the SH-SY5Y cell line. The cytoprotective effect of insulin was considerably
less pronounced compared to that seen in the case of the STZ model suggesting the
development of insulin resistance.
Conclusion: According to our present results the activated microglia-based model can serve as
a more appropriate tool for studying the role of central insulin resistance in neurodegenerative
processes.
Acknowledgement: We thank Cedars - Sinai Medical Center’s International Research and
Innovation in Medicine Program, the Association for Regional Cooperation in the Fields of
Health, Science and Technology (RECOOP HST Association) for their support of our
organization as participating Cedars – Sinai Medical Center - RECOOP Research Centers.
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Introduction: Lipid rafts are defined as membrane microdomains enriched in cholesterol and
sphingolipids. They function in assembly of signaling molecules and trafficking of membrane
proteins, and influence neurotransmission and receptor function. Imbalance in lipid
composition may be linked to alterations in signaling as expected during stress or aging. The
aims of our study were the development of methods and techniques for studying the lipid
composition of lipid rafts.
Methods: We analyzed the lipid composition of lipid rafts derived from the experimental
model of chronic stress (lasting for 10 weeks), which was induced in young and old (6.5 and
14.5-month-old respectively) male and female Sprague Dawley rats. Lipid rafts were isolated
from the brain cortices using detergent Brij-98. Total lipids were extracted and purified
according to the Blight and Dyer method with minor modifications. Lipid extracts were
separated in fractions by thin-layer chromatography. Cholesterol content and phospholipid
(PL) fatty acid (FA) composition were analyzed using gas-liquid chromatography.
Results: Appropriate methods for lipid analysis of rafts were found. FA analysis of the PL
fraction demonstrated that C16:0, C18:0 and C18:1 were major FAs in the PL of lipid rafts.
The measurement of cholesterol content demonstrated that lipid rafts are much richer in free
cholesterol than the non-raft fraction, whereas the content of esterified cholesterol had no
difference and was present in a small amount.
Discussion: Given the limited number of detected PL FAs in lipid rafts, it may be assumed that
the samples contained some other FAs but the method requires a larger sample amount. The
difference in free cholesterol content between lipid rafts and the non-raft fraction confirms that
gas-liquid chromatography may be considered as a method for analysis of isolated detergentresistant membrane microdomains.
Conclusions: We demonstrated the discriminative power of combined thin-layer
chromatography and gas-liquid chromatography in resolving the lipid composition of
detergent-resistant rafts. We also confirmed that rafts isolated from rat cortices are rich in
cholesterol and PL with prevalence of saturated FAs.
Funding: The publication contains the results of studies conducted by the President of Ukraine
scholarship for young scientists (2018-2020). The stress study has been funded by the Croatian Science
Foundation (IP-09-2014-2324) and Cedars-Sinai Medical Center’s International Research and
Innovation in Medicine Program and the RECOOP HST Association.
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CSI/01/3796-7/2015.
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Introduction: In some cases the breast-feeding of infants is complicated or impossible. One of the main
ingredients of baby formula is cow milk, which can lead to one of the most common immunological
problems in industrial countries known as cow milk allergy (CMA). In CMA, IgG molecules may have
a role. IgG controlled response to cow milk proteins is less recognizable because the symptoms emerge
later. Investigation of the N-glycosylation motifs of several biomolecules from human body fluids has
increasing diagnostic importance. Therefore analysis of IgG N-glycosylation alteration may lead to a
better understanding of the pathomechanism of IgG-type CMA.
Methods: In this study we investigated the N-glycosylation profile of IgG in human serum and milk
samples from five different cohorts (1) normal weight mother and child with CMA (NWCMA), (2)
obese mother and child with CMA (OCMA) (3), normal weight mother with CMA and formula-fed
child (NWCMAFF) and (4) obese mother with CMA and formula-fed child (OCMAFF) (5) normal
weight mother and child without CMA (HNW). Each investigation group included 10 mothers and their
children. IgG molecules were captured from the samples using protein A columns (PhyNexus, San Jose,
CA). PNGase F enzyme released glycans were labeled with 8-aminopyrene-1,3,6-trisulfonic acid
(APTS) fluorescent dye. The excess dye was removed by applying CleanSeq magnetic bead based
technology. The N-glycans were analyzed by PA 800 ProteomLab capillary electrophoresis system
(Sciex, Brea CA) using bare fused silica capillaries (50 µm ID, 60 cm total length) with NCHO
separation gel buffer at 25°C under 30kV electric potential. The 32Karat (version 7.0) software package
(Sciex) was used for data collection and processing.
Results: IgG N-glycosylation profile from serum did not show any differences between the five groups.
Comparing the IgG N-glycan patterns of milk samples of HNW, NWCMA and OCMA differences were
observed between the groups.
Discussion: During the study we identified differences in the glycan structures of human milk IgG,
which can indicate the immunomodulatory properties of breast milk for infants. Investigating the IgG
captured from the pooled serum samples, we did not find any significant differences between the groups.
Conclusion: Our results suggested that the IgG N-glycosylation profile derived from serum of mothers
or their children did not reveal enough information about obesity or milk allergy. However, we detected
differences between milk samples from HNW and NWCMA groups. On the other hand, we observed
differences between NWCMA and OCMA groups by studying IgG from their milk samples. This
observation suggested that IgG N-glycans may have a role in obesity and milk allergy. Nonetheless it
should be emphasized that the limited sample quantity did not allow the statistical analyses of the
results.
Ethical Committee or Institutional Animal Care and Use Committee Approval: Local Ethical
Committee of Communal Nonprofit Enterprise, Department of Pediatrics №2 in Danylo Halytsky Lviv
National Medical University” City Children’s Clinical Hospital of Lviv”, Registration number of the
approval: 6, 16/11/2018.
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Introduction: Salicylic acid (SA) is associated with an ulcerogenic effect in the
gastrointestinal (GI) tract. However, only a few reports are available about its smooth muscle
action. In our preliminary study, we found that a high dosage of SA induced gastric
diverticulum and block of GI passage. Thus, we hypothesized that SA overdose may change
the motility and the structure of smooth muscles.
Methods: Non-pregnant, female Sprague-Dawley rats were treated for 3 days with high-dose
400 mg/day salicylic acid suspension by oral gavage. The in vivo myoelectric activity of small,
large intestine and stomach were detected on each day of the treatments, while the GI and
cervical contractility were measured after 3 days treatment in an in vitro organ bath system.
Finally, the activity of MMP-2 and 9 were determined in the measured smooth muscle tissues
with gelatin zymography.
Results: The GI electromyographic signal intensity was increased on each day of the
treatments, the highest values were reached on the 2nd day in all samples. After 3 days of SA
administration, the spontaneous contractions of stomach, distal ileum and coecum were
significantly decreased, furthermore the cervical resistance was also reduced. The activity of
MMP-2/9 were enhanced significantly already after the 1st day of treatment in GI samples,
while in cervical tissues only the activity of pro-MMP showed elevation.
Discussion and Conclusions: Our results suggest that at the start of SA treatment, the endogen
prostaglandin deficiency in the GI tract may lead to increased GI tract tension and increased
MMP-2/9 activity. Similar process can be detected in non-pregnant cervix. Thus, due to SA
induced high gelatinase activity, the GI and cervical smooth muscle have impaired function.
Ethical Committee or Institutional Animal Care and Use Committee Approval: All
experiments involving animal subjects were carried out with the approval of National
Scientific Ethical Committee on Animal Experimentation (permission number:
IV./3071/2016).
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Introduction: Genomic pathways of the steroid hormones are well known but their fast or nongenomic actions are understudied. The aim of this study was to investigate these actions of
sexual hormones and corticoids on pregnant uterine contraction in rats.
Methods: Uterine tissues from 22-day-pregnant Sprague-Dawley rats were dissected and
mounted in an organ bath. Myometrial contractions elicited with 25mM KCl then cumulative
dose-responses of 17β-estradiol, progesterone, testosterone, fludrocortisone (10-8–10-4M) and
dexamethasone (10-6-10-4M) were recorded, evaluated and statistically analyzed with unpaired
t-test. Experiments were repeated with pretreatment of antagonists: fulvestrant for 17βestradiol, mifepristone for progesterone, flutamide for testosterone, spironolactone for
fludrocortisone (10-6M), mifepristone for dexamethasone (10-8M) and mifepristone (10-6M) for
all steroids separately.
Results: 17β-estradiol and testosterone showed the strongest effect (60%) while
dexamethasone, fludrocortisone and progesterone had moderate relaxing effects (28%, 24%,
40%, respectively). Specific antagonists did not block the effects of testosterone,
fludrocortisone and progesterone. Mifepristone (10-8M) inhibited the effect of dexamethasone.
Fulvestrant, however, increased the relaxing effect of 17β-estradiol in low concentrations.
Surprisingly, high concentration of mifepristone (10-6M) elicited blocking effects against all
steroids, except progesterone.
Discussion: All steroids showed relaxing action in a period of 30 min. 17β-estradiol and
testosterone have the strongest relaxing effect, while the actions of dexamethasone,
progesterone and fludrocortisone are moderate. Their actions (except dexamethasone) were
resistant to their specific antagonists. Mifepristone seems to be a general blocker of nongenomic action of steroids (except progesterone).
Conclusion: Non-genomic, prompt actions of steroid hormones inhibit pregnant uterine
contractions and might be beneficial during preterm birth. The pathways of their actions seem
to be the same (mifepristone sensitive), except progesterone (mifepristone resistant). The
identification of the mechanisms requires further studies.
Animal Care and Use Committee Approval: All experiments involving animal subjects were
carried out with the approval of the National Scientific Ethical Committee on Animal
Experimentation (registration number: IV./3796/2015).
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Introduction: Coxsackieviruses belong to the Enterovirus genus, a member of the
Picornaviridae family. Human pathogen coxsackievirus B3 (CVB3) is a frequent cause of
acute and chronic viral myocarditis. In our study we analyzed the antiviral activity of a selected
sophorolipid against CVB3. Plaque reduction assay is the “gold standard” method used for
investigation of the antiviral effect of potential therapeutic substances. Our aim was to optimize
qRT-PCR to be applied as an anti-enteroviral activity assay.
Methods: After 5-day exposure of virus by curcumin-sophorolipid (CSL), CVB3 was isolated
from the Vero cell line and then RNA was isolated from samples. CSL was replaced by medium
for the control virus only. To perform qRT-PCR we used the probe based RealStar® Enterovirus
RT-PCR kit 1.0 (Altona Diagnostics). In every run, in addition to the internal control supplied
in the kit, positive and negative controls were also included. In order to calculate the viral copy
number per ml of sample we applied a standard curve set up by Ct values of coxsackievirus
standards derived from ten-fold virus dilutions. To compare results of qRT-PCR we also
performed the plaque reduction assay.
Results: The qRT-PCR analysis showed that CVB3 copies per ml were reduced after treatment
with CSL from 8,00E+08 to 5,09E+07 as compared to control virus copies. Titer of CVB3
treated with CSL was decreased from 3,3x 108 PFU/ml to 2,25x 108 PFU/ml in the plaque
reduction assay.
Discussion and Conclusion: In our study both methods confirmed antiviral activity of CSL
but we observed little difference between qRT-PCR and plaque reduction assay results. Plaque
reduction assay determines the antiviral effect of CSL not only as reduction in the plaque
number, but also in the form of loss of significant plaque size. Plaques of all sizes are counted
equally, although in smaller plaques there are less cells infected with virus than in normal size
plaques. This is the reason why antiviral activity is underestimated by a plaque reduction assay.
The qRT-PCR is a more sensitive method, because by this technique whole viral cDNA from
samples is measured. In conclusion, qRT-PCR can be applicable for use as an anti-enteroviral
activity assay, but additional optimization of the method is required.
Ethical Committee Approval: Ethical committee statement not required as no animal or
human work was involved in the study.
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Health, Science and Technology (RECOOP HST Association) for their support of our
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Introduction: Reduced small artery elasticity has been found to be significantly associated
with cardiovascular events, including stroke. Of all stroke patients, approximately 40% have
hyperglycemia and 25% have diabetes mellitus which are associated with worse neurologic
outcomes as well as higher risk of recurrence of stroke. Diabetic patients are known to be more
sensitive to cerebral ischaemia, compared to non-diabetics. It is well accepted that female sex
hormones exhibit a protective effect on cardiovascular function, however, more emerging data
suggest significant differences in the pathophysiological mechanism of cardiovascular and
cerebrovascular diseases in women compared to men. The present work aimed to review the
potential role of the female sex in stroke in relation to microvascular function and diabetes
mellitus as a risk factor.
Methods: A PubMed search by keywords: microcirculation, diabetes mellitus, female, stroke,
oxidative stress was performed, retrieving, depending on combination, from 2 to >770 papers.
Results: Female patients with diabetes mellitus have a 4.8‐fold higher risk for developing
ischaemic stroke than the general population (compared with 3.7‐fold for men) and more often
suffer fatal strokes (standardized mortality ratios of 3.1 for males and 4.4 for female).
Interestingly, despite lower systolic blood pressure and pulse pressure and lower lipid and
homocysteine levels, women have decreased microvascular compliance. Furthermore, in a
transient occlusion of middle cerebral artery stroke model, diabetic female Sprague‐Dawley
rats were highly sensitive to ischaemia. Additionally, inhibition of 20-HETE (metabolite of
arachidonic acid) production is demonstrated to be an effective treatment for stroke even in the
presence of long‐term untreated diabetes, if performed early after the stroke.
Discussion: Chronic hyperglycaemia leads to free oxygen radicals and cytokine production
and increases the pre-disposition of ischaemic brain cells to apoptosis. In addition, intimal
artery thickening and arteriolar occlusion occurs in diabetes and together with vasoconstrictor
metabolites produced in the event of a stroke contributes, by impaired vascular function, to
inadequate tissue perfusion.
Conclusion: Female sex hormones have unexpected negative effects on small vessel
compliance. Microvascular dysfunction related to the female sex may explain significantly
worse outcomes of stroke in diabetic female patients or female experimental animal models.
Financial support: No financial support for this work has been awarded.
Ethical approval: Not needed (this is a review article no subjects or animals are involved in a
study).
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Introduction: Complex mycological analysis of human remains and their related indoor
environments is presented. Moulds belong to the most potent decomposers of organic
materials, incl. mummies and skeletons. When overgrown, these fungi may lead to symptoms
of illness in individuals who deal with the remains.
Materials/Methods: Mummies from a nobiliar tomb in Sládkovičovo (20th ct), skeletal
remains from crypts under the All Saints church in Sološnica (16th - 18th cts; both Western
Slovakia), under the church of St. Peter de Alcantara (15th - 18th cts; Okoličné, Central
Slovakia) and of the Žofia Andrássy-Serédy´s mummy – the oldest one originated from
Slovakia and displayed to public (? – 1703; Betliar, Eastern Slovakia) were studied. To perform
qualitative and quantitative mycoanalysis, indoor and related outdoor aeromycobiota were
sampled volumetrically and the settled mycobiota from the surfaces by means of adhesive
tapes. Cultivable mycobiota was identified according to its macro- and micromorphology, and
selected microfungi in detail by means of PCR as well. Their proteolytic, lipolytic, esterase and
cellulolytic activities were tested due to their potential to act as virulence factors in living
organisms, but also as parts of the decomposing processes.
Results and Discussion: From the occupational hygienic point of view, the most striking
findings were related to the indoor mycobiotic quantity in the mausoleum in Sládkovičovo with
the mummies and in the anthropological laboratory during handling the skeletal remains and
comprises 960 or 1,095 cfu/m3 that represented doubled the limited count recommended by
health care authorities. When judging the qualitative composition of indoor fungal isolates, the
presence of toxic aspergilli as well as pathogenic A. fumigatus raises the possibility of negative
health effect occurrences in exposed individuals. Any workers manipulating the mummified
and/or skeletal remains have strictly follow all preventive measures for handling dangerous
biological material and use personal protective gear, esp. to protect their airways, eyes and skin
to minimize the occurrence of symptoms of illness.
Conclusion: A deep understanding of indoor tomb fungal colonization enables the use of
effective occupational hygienic preventive measures. Also, it leads to efficient preservation of
the cultural heritage artefacts for the future.
Source of research support: The publication resulted from the project realization "Centre of
Excellence in the Environmental Health", ITMS Nr. 26240120033, financially supported by
the EU Structural Fund on Regional Development, operation program Research and
Development.
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Introduction: Antimicrobial activity of chitosan of marine crustaceans is well characterized.
Chitosan of honeybee is isolated primarily in the form of chitosan-melanin complex (CMC)
and also exhibits antimicrobial activity. The antifungal activity of such complex has not been
studied.
The aim of our study was to isolate chitosan-melanin complex (CMC) from the honeybee
corpses and investigate the ability of native CMC and its hydrolytic fragments to suppress
growth of Candida albicans yeast.
Material and methods: CMC was isolated from the honeybee corpses, as described [1]. CMC
fragments were obtained by heating of CMC dissolved in a mixture of 0.5 M acetic acid / 0.5
M HCl for 90 min at 80oC. Fragments of CMC were purified by a repeated precipitation from
water solution at pH 8.6 and fractionated by chromatography on the Toyopearl HW-60 and
Acrylex P-150 columns in 0.05 M ammonium acetate buffer, pH 6.0. The composition of
fractions was verified by electrophoresis in a step-gradient PAGE. For testing of the antifungal
activity (AFA), laboratory strains of Candida albicans were cultivated in Saburo medium, pH
5.6, and the vitality of yeast cells was estimated through defining colony forming units (CFU)
[2]. The concentration of CMC causing 50% reduction of CFU relative to control after 4 h
incubation was determined.
Results: CMC was resolved by the Toyopearl HW-60 chromatography into two fractions: 1)
rapidly eluted (highly pigmented by the melanin) and 2) lagging (melanin deprived). The 1st
fraction exhibited much higher AFA compared to the 2nd one. The highest AFA against
Candida albicans was achieved at 0.01 mg/ml, while the 2nd fraction showed a bactericidal
effect at 0.2 mg/ml and demonstrated 50% inhibition of growth at 0.1 mg/ml. The 2nd fraction
was additionally fractionated by gel filtration on Acrylex P-150 column. The 25 kDa fragment
exhibited a distinct bactericidal activity at a minimal concentration of 0.05 mg/ml, while the 5
kDa fragment caused only growth inhibition at 0.1 mg/ml.
Discussion: The IC50 of AFA of CMC and its fragments towards Candida albicans yeast were
comparable to such effect of nystatin, a known antifungal agent.
Perspectives: Clinical isolates of fungi obtained from patients diagnosed for drug-resistant
candydomycoses of their body surface will be explored for their sensitivity to CMC.
Conclusions: Fragments of the honeybee CMC were isolated and shown to exhibit high AFA
towards Candida albicans fungi that is comparable to such activity of nystatin. Limited acidic
hydrolysis of CMC retains the AFA of high and middle size fragments, however, it
significantly reduces AFA of <10 kDa fragments. Thus, purified honeybee CMC and its
fragments might be useful medicines for treatment of patients with fungi infections of body
surfaces.
Acknowledgements: This study was supported partly by Cedars-Sinai Medical Center’s
International Research and Innovation in Medicine Program, the Association for Regional
Cooperation in the Fields of Health, Science and Technology (RECOOP HST Association) and
participating Cedars-Sinai Medical Center - RECOOP Research Centers (CRRC).
1. Lootsik M. et al. Proceedings of 7th Int. Weigl Conference, Lviv, Ukraine, 2017. P.46.
2. Mshana R. et al. J. Clin. Microbiol., 1998, V.36, N5. P.1214-1219.
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Introduction: In order to identify regions that drive cancer pathogenesis and novel candidate genes for
glioma, a cohort of 10 high-grade astrocytomas was analyzed for copy number aberrations and
bioinformatics and validated in silico.
Methods: Astrocytomas were analyzed by Array Comparative Genomic Hybridization (aCGH) using
SurePrintG3 Human microarrays 4×180K (Agilent Technologies). Bioinformatics was performed
utilizing Genomic Identification of Significant Targets in Cancer (GISTIC) 2.0.23 and DAVID
softwares. Subsequently, the expression data of mRNA, protein and mutations for each annotated gene
were explored through the cBioPortal web resource providing in silico validation.
Results: GISTIC identified regions of aberration in grade III and IV tumors focusing on 0.25 q-value.
The regions identified as significantly deleted were: 9p21.3; 17p13.2; 10q24.2; 14q21.3; 1p36.11 and
13q12.11, while amplified regions were: 3q28; 12q13.3 and 21q22.3. According to DAVID software
those regions harbored 65 significantly over-represented genes that were assigned to a pathway or a
functional category via gene annotation. Significantly enriched pathways were: PI3K-Akt, Cytokinecytokine receptor, NOD-like receptor, Jak-STAT, RIG-II-like receptor and Toll-like receptor pathways.
Pathways involved in HPV and herpex simplex infection, as well as several pathways involved in
inflammation, were also significantly represented in terms of the number of genes identified. Relevant
candidate genes based on cBioPortal data were: C1QBP, CCNA1 CHUK, CLDN7, FGF8, FGF9, FGR,
NFKB2, TRIM8 and YWHAE.
Discussion: Genes mapped in narrow regions with altered DNA copy number may represent potential
candidate tumor suppressor genes and oncogenes. cBioPortal compiles 7,893 cancer cases from the 33
most recent The Cancer Genome Atlas (TCGA) studies. Our results identified alterations, pathways and
genes that are biologically and functionally significant.
Conclusion: The present study identifies candidate genes involved in the etiology of human
astrocytoma providing a better understanding of the disease for future diagnostics and therapeutics.
Financial support, grants: Croatian Science Foundation – The Role of Wnt signaling in Epithelial to
Mesenchymal Transition (6625) and “Centre for basic, clinical and translational neuroscience”,
European Union European Regional Development Fund, Operational Programme Competitiveness and
Cohesion, grant agreement no. KK.01.1.1.01.0007, CoRE – Neuro".
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University of Zagreb (Reg. No: 380-59-10106-14-55/147; Class: 641-01/14-02/01, 1.07.2014 and Reg.
No.: 380-59-10106-17-100/98; Class: 641-01/17-02/01 on Mar 23, 2017), and University Hospital
Centers Zagreb (number 02/21/JG, class: 8.1.-14/54-2, 23. 06. 2014.) and “Sisters of Charity” (number
EP-7426/14-9,11. 06. 2014.), and the patients gave their informed consent.
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Introduction: Elevated ROS generation in tumor cells is considered one of the main factors which
contributes to their uncontrolled proliferation, but little is known about molecular mechanisms
connecting this phenomenon and cancer drug resistance. The aim of the current study was to analyze
the impact of various motifs in molecules of pro-oxidant quinones on cytotoxic activity of these
compounds, their ability to circumvent multidrug resistance (MDR) and induce specific ROS
production in sensitive and drug-resistant tumor cells.
Methods: Cytotoxic activity of menadione (2-methyl-1,4-naphtoquinone), landomycinone (angular
tetracyclic quinone, LMN), landomycin E (LMN containing 3 extra dideoxysugars, LE) and
landomycin A (LMN plus 6 dideoxysugars, LA) was measured by Trypan Blue exclusion assay towards
human leukemia cells of the HL-60 line and its drug-resistant sublines – HL-60/adr (MRP-1
overexpression) and HL-60/vinc (P-gp overexpression). Impact of these compounds on H2O2 and O2production was measured by flow cytometry, and their affinity to NQO1 and NQO2 enzymes was
analyzed in silico using bioinformatics assays.
Results: It was revealed that the 1,4-naphtoquinone motif in the menadione (vitamin K3) molecule was
sufficient for successful circumvention of cancer drug resistance (caused by P-gp and MRP-1
overexpression) by this compound. However, the overall cytotoxic action of menadione was low
(LC50=50 µM), but subsequent addition of extra benzene rings (landomycinone, LC50=10 µM) and
dideoxysugars (LA, LC50=1 µM) to the menadione scaffold resulted in a 50-fold increase of its
anticancer activity with full preservation of its MDR-circumventing potential. Increased complexity of
quinone molecules also significantly changed their mode of action. Menadione led to typical
mitochondria-driven apoptosis, as revealed by a 12-fold increase in superoxide anion production and
only a 3-fold increase in hydrogen peroxide at the 24h timepoint. In contrast to menadione, all
landomycins led to massive hydrogen peroxide production in the parental cell line, which was further
(5-fold) increased in MRP-1 overexpressing cells.
Discussion: In silico studies have revealed the potential target of landomycins – the NQO1 enzyme of
the NADP-dehydrogenase family, and length of the saccharide chain was crucial for attachment of these
drugs to the secondary binding site of NQO1, thus increasing H2O2 production. MRP-1 overexpression
in HL-60/adr (MRP-1+) cells was accompanied by a 2-fold decrease of basal O2- level and proportional
increase of H2O2. Moreover, under menadione action superoxide levels in HL-60/adr cells dropped
beyond the threshold (compared to 12-fold increase in HL-60/wt), but a 3-fold increase of hydrogen
peroxide remained unchanged. No signs of superoxide production were observed under landomycin
treatment both on parental and drug-resistant sublines indicating that extramitochondrial H2O2
production is involved in overcoming MDR by these drugs.
Conclusion. Circumvention of MDR in MRP-1(+) tumor cells by quinones is connected with NQO1driven H2O2 production and total inhibition of mitochondria-produced superoxides.
Acknowledgement: The authors thank Cedars Sinai Medical Center’s International Research and
Innovation in Medicine Program, the Association for Regional Cooperation in the Fields of Health,
Science and Technology (RECOOP HST Association) for their support of our organization as
participating Cedars–Sinai Medical Center – RECOOP Research Centers (CRRC).

142

yeast & nanoparticles 3.- Nikolai Kaniuk, Arsenii Borysov
Palladin Institute of Biochemistry, NAS of Ukraine, Kiev, Ukraine

143

Reproductive Health

144

The role of transient receptor potential vanilloid 4 and aquaporin 5 co-expression in the
rat uterine contractions at term
E. Ducza 1, A. Csányi 1, É. Szőke 2,3, K. Pohóczky 2,3,4, J. Hajagos-Tóth1,5, A. Kothencz1,5, Z.
Tiszai1 and R. Gáspár1,5
1
Department of Pharmacodynamics and Biopharmacy, University of Szeged, Hungary;
2
Department of Pharmacology and Pharmacotherapy, Medical School, University of Pécs,
Pécs; Hungary;
3
János Szentágothai Research Center & Centre for Neuroscience, University of Pécs; Hungary;
4
Department of Pharmacology, Faculty of Pharmacy, University of Pécs, Pécs; Hungary;
5
Department of Pharmacology and Pharmacotherapy, Faculty of Medicine, University of
Szeged, Hungary
Corresponding author: Eszter Ducza, e-mail: ducza@pharm.u-szeged.hu
Keywords: AQP5, pregnancy, preterm birth, TRPV4
Introduction: Aquaporins (AQPs) are channel proteins that facilitate the rapid passive
movement of water. Our previous studies proved that decreased AQP5 expression is followed
by an increase in uterine contractility. The transient receptor potential vanilloid 4 (TRPV4) is
a calcium channel, which is activated in response to osmotic changes. Our aim was to determine
the possible role of AQP5 in this osmotic regulation of TRPV4, and thus in pregnant uterine
contraction.
Methods: We used RT-PCR and Western blot techniques for the detection of TRPV4
expression during pregnancy in the rat uterus. The localization of AQP5 and TRPV4 was
determined by immunohistochemical studies. The role of TRPV4 in uterine contraction was
investigated in an isolated organ bath system. In vitro uterine contractions were stimulated with
KCl and the contractile effects of a selective TRPV4 agonist (RN1747) and antagonist
(RN1734) were investigated.
Results: The TRPV4 expression continuously increased from day 18 to the last day of
pregnancy. The co-expression of TRPV4 and AQP5 in the myometrium and endometrium was
determined in the late pregnant uterus. The TRPV4 antagonist and agonist significantly
decreased and increased uterine contraction, respectively, especially on the last day of
pregnancy.
Discussion and Conclusion: We presume the decreased AQP5 expression triggers hypertonic
stress, which activates TRPV4 and increases uterine contraction on the day of labor. Based on
these findings, we suppose the TRPV4 function is under AQP5 control in uterine contractions,
which could be a new target in preterm birth therapy.
Animal Care and Use Committee Approval: The animals were treated in accordance with
the European Communities Council Directives (2010/63/EU) and the Hungarian Act for the
Protection of Animals in Research (Article 32 of Act XXVIII). All experiments involving
animal subjects were carried out with the approval of the National Scientific Ethical Committee
on Animal Experimentation (registration number: IV/198/2013).
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Introduction: Neonatal hyperglycaemia is common in preterm infants. Little is known about
how it influences the ongoing nephrogenesis in preterms. The aim of this study was to reveal
the possible functional alterations in the kidneys of newborn rats exposed to hyperglycaemia
and alternating hypo/hyperoxia.
Methods: Newborn Sprague-Dawley rats were cross-fostered and divided into two groups after
birth. They were maintained in either normoxic (Cont) or a daily alternating hypo/hyperoxic
(HO) environment from postnatal day (PD)1. Both groups were further subdivided into two.
The pups were injected intraperitoneally with either 100 mg/kg Streptozotocin (STZ) to induce
hyperglycaemia (HG) or citrate buffer as a control (Cont). On PD7 after dissecting the animals,
blood and urine samples were taken.
Results: The urine test showed that alternating oxygen concentration induced proteinuria and
this condition was further aggravated by hyperglycemia. The level of fructosamine was
significantly elevated in the HG-HO groups compared to the control. In the HO groups the
number of white blood cells was increased, furthermore the levels of hemoglobin, hematocrite
and the physical parameters of the red blood cells were raised, compared to the normoxic
groups.
Discussion and conclusion: Hyperglycaemia in the early postnatal period causes detectable
functional changes in the developing kidneys. Together with our previous morphological
findings, we emphasize the importance of the management of hyperglycemia and monitoring
renal function in prematures.
Acknowledgement: We thank Cedars - Sinai Medical Center’s International Research and
Innovation in Medicine Program, the Association for Regional Cooperation in the Fields of
Health, Science and Technology (RECOOP HST Association) for their support of our
organization as participating Cedars – Sinai Medical Center - RECOOP Research Centers
(CRRC).
Ethical Committee Approval: Animal housing, care and application of experimental
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BA02/2000- 15024/2011, University of Pécs following the European Community Council
directive).
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Introduction: The aim of our study was to investigate the correlation between pregnancy
outcome and inflammatory markers [high-sensitivity C-reactive protein (hsCRP),
procalcitonin, (PCT)] in the third trimester of pregnancy complicated by gestational diabetes
mellitus and type 1 diabetes mellitus.
Methods: 42 pregnant women were recruted in the third trimester of pregnancy. The pregnant
women were categorized based on glycaemic profile in the third trimester of pregnancy (2832 weeks of pregnancy) into two groups [normal, study (a, gestational diabetes mellitus
(GDM) b, type 1 diabetes mellitus (T1DM)]. The inflammatory markers (hsCRP, PCT) were
measured at the same time. Perinatal outcome was investigated in all participants. We further
analysed the effect of BMI (BMI<24,9 kg/m2; BMI: 25-29,9kg/m2; BMI ≥30 kg/m2) on
inflammatory markers and perinatal outcome as well.
Results: Statistically significant differences were found in hsCRP mean levels between study
(GDM, T1DM) and control groups. Between the two study groups (GDM, T1DM) no
significant difference was found regarding hsCRP values. The BMI had a significant effect on
hsCRP levels in all groups (control, study). Significant differences were not found in levels of
PCT between diabetes (GDM, T1DM) and control groups. Perinatal outcomes were higher in
study groups compared to the control group.
Discussion and conclusions: The glycaemic profile is associated with an increased level of
hsCRP in the third trimester of pregnancy and is correlated with perinatal outcomes. BMI
significantly influenced inflammatory markers as well.
Acknowledgement: We thank Cedars-Sinai Medical Center’s International Research and
Innovation in Medicine Program, the Association for Regional Cooperation in the Fields of
Health, Science and Technology (RECOOP HST Association) for their support of our
organization as participating Cedars-Sinai Medical Center –RECOOP Research Centers
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Introduction: Genetically modified animals are essential models for studying human diseases.
The aim of this study was to generate a transgenic mouse line with bioluminescent and
fluorescent neurons, which could be a useful model for studies of brain repair after injury.
Methods: The Golden Gate cloning method was used to construct the DNA plasmid with the
desired construct. The construct functionality was validated in vitro and microinjected in the
pronuclei of mouse zygotes to generate founders of the transgenic mouse line. Founders (F0
generation) were selected among new-born pups and functionally validated using in vivo
bioluminescence imaging. F1 generation was bred to produce an albino F2 generation. The F1
and F2 generations were characterized using in vivo optical imaging, both by bioluminescence
and fluorescence modalities.
Results: A vector with a transgenic cassette composed of NFH (neurofilament heavy) promoter
and a reporter with fused luc2 (bioluminescent) and FP635 (fluorescent properties) genes,
TurboLuc, was constructed. After successful pronuclear injections, three founder animals were
selected. Bioluminescent signal was shown in the founder transgenic animals and two
generations of their offsprings using in vivo optical imaging. Different expression patterns in
the brain and animal body were observed among the F1 generation and, according to the
expression and the needs of our experiments, three different lines of transgenic males were
chosen for further breeding.
Discussion: The chosen promotor sequence was expected to provide expression of reporter,
TurboLuc, in mature neurons. Expression of reporter bioluminescent signal in founders and
their offspring in vivo was located in the areas where mature neurons can be found. Different
mouse lines showed different signal pattern specificity and strength.
Conclusion: The novel transgenic mouse lines could be appropriate for research studies of
differentiation of neural stem cells, both in vitro and in vivo. Different signal patterns could be
a valuable tool in body area-specific nervous system research.
Sources of research support: HAMAG BICRO grant PoC6_1_153; EU European Regional
Development Fund, Operational Programme Competitiveness and Cohesion, grant agreement
No.KK.01.1.1.01.0007, CoRE – Neuro; Croatian Science Foundation project RepairStroke (IP06-2016-1892). The work of doctoral student Paula Josić has been fully supported by the
“Young researchers' career development project – training of doctoral students” of the Croatian
Science Foundation funded by the European Union from the European Social Fund.
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380-59-10106-16-20/218 on Oct 20, 2016.
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Introduction: Semiconducting CdSe/CdS quantum dots (QDs) are the main focus of many
studies because of their optical performance advantages, including tunable emission spectra,
high photostability, photobleaching resistance, and property control by functionalizing the
surface of the QDs. An unusual example of a ligand that can be used to functionalize QDs is
fluorescein - an organic dye, which relatively easily dissolves in water with intense green
fluorescence. Because of the affinity of fluorescein to 17β-estradiol, it has been used as a ligand
on the QDs surface. Such prepared QDs were used as a basis for optical detection of 17βestradiol.
Methods: Exchange of ligands was carried out on the CdSe / CdS QDs surface from oleic acid
to fluorescein at pH = 6, resulted in hydrophilic QDs. To the series of samples with CdSe/CdSfluorescein in PBS solution (pH= 7.4), specific concentrations of hormone solution were added.
β-estradiol was dissolved in a mixture of water-ethanol (3:2). Changes in the
photoluminescence intensity of QDs-fluorescein due to the presence of the hormone were
measured.
Results: As the concentration of 17β-estradiol increases, the emission from fluorescein
declines, and the emission of QDs increases.
Discussion: The model of optical sensor has shown a linear relationship between all tested
17β-estradiol concentrations, i.e. 0.1-200 μM, and fluorescence intensity. The obtained
detection limit was 99 nM.
Conclusion: The obtained prototype optical sensor is an example of the use of QDs in vitro,
however, its operation should still be carefully examined.
Grant support: none applicable
Ethical committee Approval: none applicable
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Introduction: Cerebral ischemia/reperfusion (I/R) evokes an in situ inflammatory response,
which contributes to the brain lesion. Toll-like receptors (TLR) have been demonstrated to play
a critical role in the induction of inflammatory responses. Studies of Tlr2 loss of function
assessed Tlr2 function in ischemic brain injury, but showed different, even opposite results,
although performed by a scientifically sound approach. Therefore, the aim of the current study
was to use longitudinal in vivo MRI imaging to follow up the evolution of the ischemic lesions
in Tlr2-deficient mice and to clarify the role of TLR2 signaling in the ischemic brain injury.
Methods: Tlr2-deficient (Tlr2-/-) and C57Bl6 (WT) mice underwent a transient middle
cerebral artery occlusion (MCAO). The animals were scored for neurological deficit and
imaged by MRI 7 days prior to MCAO and 1, 2, 3, 7, 14 and 28 days after. At the end of this
period the brains were processed for histological analysis.
Results: The survival analysis showed lower mortality for Tlr2-/-, despite showing higher
neurological deficit, bigger lesion volume and higher edema index in the acute phase.
Ipsilateral tissue loss in both groups become apparent 14 days after MCAO, progressing over
time more prominently for Tlr2-/-.
Discussion: Previous studies reported a possible dual Tlr2 function, an initial neuroprotection
followed by delayed exacerbation, however those studies were done on different animal groups
sacrificed at pre-defined time points. By longitudinal MRI we assessed the morphological
changes in the brain of Tlr2−/− up to 28 days after injury. Interestingly, despite a higher
survival rate, volumetric analysis of the Tlr2−/− showed a higher stroke volume in the acute
phase.
Conclusion: Tlr2 deficiency can be correlated with better survival after stroke, regardless of
the initial higher neurological deficit and lesion volume shown by longitudinal MRI volumetric
assessment.
Sources of research support: EU European Regional Development Fund, Operational
Programme Competitiveness and Cohesion, grant agreement No.KK.01.1.1.01.0007, CoRE –
Neuro; Croatian Science Foundation projects RepairStroke (IP-06-2016-1892), and
BRADISCHEMIA (UIP-2017-05-8082). The work of doctoral students Anja Barić and Paula
Josić has been fully supported by the “Young researchers' career development project – training
of doctoral students” of the Croatian Science Foundation funded by the European Union from
the European Social Fund.
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Introduction: The problem of allergic diseases has remained a priority for many years in
pediatric practice around the world. The prevalence of allergy has become an epidemic and is
characterized by the deterioration of its clinical structure. In Ukraine, the establishment of the
diagnosis of allergic diseases, including skin allergies, is usually late.
Methods: 60 children with skin allergies who have been ill for more than three months and
have no identified causes of the disease were surveyed. The diagnostic algorithm included three
stages: clinical, laboratory and instrumental.
Results: 12 (20%) patients needed additional laboratory tests. Some children underwent a
bacteriological skin scraping (n = 7, 11.67%) or skin scraping for microscopic analysis (n = 5,
8.33%). Other testing included levels of antibodies to helminthes: toxocariasis, ascarids,
lamblia n = 4, 6 , 67%), level of IgA antibodies to endomysium (n = 4, 6.67%), IgM and IgG
antibodies to herpes simplex 1/2 (n = 2, 3.33%), determination of IgM and IgG antibodies to
Borrelia burgdorferi (n = 1; 1.67%), and levels of diamine oxidase (n = 1, 1.67%). At the end
of the study: 32 (53,33%) patients continued the prescribed treatment with positive dynamics,
23 (38,34%) - recovered, 3 (5%) were excluded and 2 (3,33%) – had conditions without
significant dynamic changes, so the diagnostic search continues.
Discussion: Eosinophilia developed in the subacute period of the allergic process or during
remission. Increased levels of total and allergen-specific IgE in the blood serum are more often
in children with skin allergies vs healthy individuals.
Conclusions: 1. The diagnosis of "skin allergy" requires further explanation and investigation.
The diagnostic algorithm should include clinical features, conduction of an elimination test and
laboratory data.
2. In the case of ineffective treatment or the inability to verify the diagnosis in the context of
skin allergies, it is necessary to remember the determination of serological biomarkers of celiac
disease and the exclusion of an infectious factor.
Acknowledgement: We thank Cedars-Sinai Medical Center’s International Research and
Innovation in Medicine Program, the Association for Regional Cooperation in the Fields of
Health, Science and Technology (RECOOP HST Association) for their support of our
organization as participating Cedars – Sinai Medical Center - RECOOP Research Centers
(CRRC).
Ethical Committee or Institutional Animal Care and Use Committee Approval: Danylo
Halytsky Lviv National Medical University 05/03/2018 № 7.

156

Cardiovascular effects of neonatal hyperglycemia - an experimental study
Márton F. Schandl1, Réka A. Vass2, András Czigler3, Tímea Kvárik1,2, Dorottya Balika2,
Eszter Horányi2, Dóra Reglodi1, Tibor Ertl1
1
Department of Neonatology, University of Pécs Clinical Centre, Pécs, Hungary
2
Department of Anatomy, University of Pécs, Pécs, Hungary
3
Institute for Translational Medicine, University of Pécs, Pécs, Hungary
Corresponding author: Tibor Ertl tibor.ertl@aok.pte.hu
Keywords: neonatal hyperglycemia, aorta, wire myograph, vasodilation, vasoconstriction
Introduction: The ability of preterm infants to control their blood glucose level is limited,
therefore the fluctuation of blood glucose concentration is frequent. Based on clinical
observations preterm infants spend hours in hyperglycemia during the first few months of life.
However, only limited data are available about the effect of early hyperglycemia on the
cardiovascular system.
Methods: We developed an animal model to investigate the effect of early hyperglycemia on
vascular function and morphology, and possible changes in the thickness of the heart wall.
Newborn Sprague-Dawley rats on the first postnatal day were injected with 100mg/kg
streptozotocin intraperitoneally. Blood glucose level and weight were measured daily. On the
7th postnatal day animals were sacrificed. We dissected the aorta, and one part of it was stored
in paraformaldehyde. The other part was immediately put into oxygenized distilled water and
fixed in DMT 610M (Danish Myo Technology A/S, Aarhus, Denmark). In this way we were
able to examine the effect of frequently applied drugs such as dopamine and epinephrine in
neonatal intensive care. After preparation histological slides were made from the aorta and the
heart.
Results: Dopamine as a vasoactive agent (in the examined concentrations act as a vasodilator)
resulted in a significantly weaker vasodilator response at different concentrations (10-9; 10-8;
10-7; 10-6 Mol). Epinephrine -in contrast with its physiological effect- acted as a vasodilator in
at 10-8; 10-7; 10-6 Mol concentrations. Morphological examinations showed changes in the
vascular wall, the hyperglycemic animals had increased aortic wall thickness. Moreover, the
wall of the left ventricle was significantly thicker, while the right ventricle was significantly
thinner in the hyperglycemic group.
Discussion: Early hyperglycemia affects the vascular response of the aorta to vasodilator and
vasoconstrictor drugs. Hyperglycemia has an effect on the aortic wall and results in a thicker
left ventricle wall and attenuated right ventricular wall.
Conclusion: These results suggest that early hyperglycemia has an impact on the developing
cardiovascular system, therefore there is an urgent need to perform continuous blood glucose
monitoring in neonatal intensive care.

Ethical Committee or Institutional Animal Care and Use Committee Approval: Animal housing,
care and application of experimental procedures were in accordance with institutional guidelines under
approved protocols (No: BA02/2000- 15024/2011, University of Pecs following the European
Community Council directive).
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Introduction: Percutaneous coronary interventions (PCI) during the first hours after the onset of acute
ST-segment elevation myocardial infarction (STEMI) significantly improve both short-term and longterm prognosis. However, optimal results cannot be achieved in some patients. One of the possible
explanations for this is the different morphological characteristics of intracoronary thrombi (IT).
Purpose: To ascertain the features of IT in patients with STEMI and analyze their relationship with
short-term results of РСІ.
Methods: The study included 15 patients with STEMI (3 women / 20 % and 12 men / 80 %) aged 54.40
± 1.35 years, who underwent PCI with manual thromboaspiration within the first 12 hours (mean 6.27
± 0.78 h) after the onset of symptoms. Two of them (13.33%) had unsuccessful fibrinolysis. The
obtained IT were examined morphologically after hematoxylin & eosin staining by the standard method,
and also by the method proposed by Zerbino, which allows determining the age of the fibrin, i.e., fibrin
that had been formed within the last 24 hours (“fresh”) is stained in red, and more than 24 hours (“old”)
is stained in blue. According to their morphological features all IT were divided into 3 groups: 1) layered
arrangement of fibrin and red blood cells, 2) with the formation of microchannels, 3) with a solid layer
of fibrin and blood cells. Separately the inflammatory infiltrate in the peripheral areas of IT was
analyzed. Finally, the relationship between morphological features of IT and resolution of the ST
segment after PCI was analyzed.
Results: Five patients (33.33%) did not experience ST segment resolution in 60 minutes after PCI.
Analysis of the IT age showed that 10 samples (66.67 %) mainly consisted of “old” fibrin. Detailed
analysis of the history of the disease revealed that 7 patients (70 %) with “old” clots experienced
substernal discomfort or short angina episodes (up to 5 min) for a few days before the onset of STEMI.
In all patients without ST-segment resolution thrombi mainly consisted of “old” fibrin. Clots with
predominantly “old” fibrin were also found in both patients with unsuccessful fibrinolysis. The analysis
of morphological features of IT revealed that the layered arrangement of red blood cells and fibrin
prevailed in 3 patients (20 %), formation of microchannels – in 8 (53.33 %), and a continuous layer of
fibrin – in 4 (26.67 %). All patients without ST-segment resolution had thrombi with formation of
microchannels. Inflammatory infiltrates in peripheral areas of IT were found in 7 cases (56.67 %). In
all these patients ST segment resolution was observed.
Conclusions: IT that differed by age and morphological features were found in patients with STEMI
hospitalized within the first 12 hours after the onset. Peculiarities of IT structure may influence the
prognosis after PCI, hence the advisability of further enlargement of our studies.
Acknowledgement: We thank Cedars-Sinai Medical Center’s International Research and Innovation
Management Program, the Association for Regional Cooperation in the Fields of Health, Science and
Technology (RECOOP HST Association) for their support of our organization as participating CedarsSinai Medical Center-RECOOP Research Centers (CRRC).
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Introduction: Testicular germ cell tumours (TGCT) are the most frequent malignancies in young males
and believed to be initiated by epimutations. Teratocarcinoma is a TGCT composed of teratoma and
embryonal carcinoma. Mouse teratocarcinoma is a well-established in vitro model and an ideal system
to investigate epigenetic mechanisms of phenotypic plasticity.
Methods: After isolation, mouse embryonic cylinders were treated for two hours with 5-azacytidine
(5azaC) or esiOCT3/4. After treatment, developing teratocarcinomas were cultured and measured for
the consequent 7 days. Morphometric analysis of proliferation and apoptosis was performed on Ki-67
and Caspase-3 by immunohistochemistry. Levels of target gene mRNA were analysed by qPCR or
ddPCR. DNA methylation analysis was performed on bisulphite-converted DNA by pyrosequencing.
Results: EsiOCT3/4 and 5azaC induced growth retardation despite the rise in proliferation. Unlike
esiOCT3/4, 5azaC induced an increase in apoptosis as well. Both epigenetic agents depleted expression
of stemness genes, and disrupted the pattern of differentiation compared to control. Global DNA
hypomethylation without changing OCT3/4 promoter methylation was induced by 5azaC. DNA
methylation was unchanged by esiOCT3/4 treatment.
Discussion: Teratocarcinoma growth retardation and increased apoptosis confirmed 5azaC as a potent
anticancer nonspecific epigenome modulator. No change in locus-specific DNA methylation while
impacting stemness and differentiation gene expression points to additional mechanisms modulating
the tumor cell phenotype. EsiOCT3/4 tested the anticancer potency of locus-specific epigenome
modulation by mRNA inhibition. The observed data support the concept of an interwoven network of
gene expression regulation where depletion of OCT3/4 launched an inhibition of stemness and
differentiation genes, producing tumor growth-retardation without changing DNA methylation levels.
The unexpected rise in proliferation, observed in both epigenome modulations, could be explained as a
compensatory mechanism to overcome apoptosis and necrosis.
Conclusion. This research presents a perspective of interrelated parameters sensitive to epigenome
modulators influencing cancer development, with modifications in different epigenetic mechanisms
resulting in the same attenuating cancer phenotype.
Sources of research support: This publication was supported by the European Union through the
European Regional Development Fund, Operational Programme Competitiveness and Cohesion, under
grant agreement No. KK.01.1.1.01.0008, Operational programme competitiveness and cohesion, under
grant agreement No. KK.01.1.1.01.0008, Regenerative and Reproductive Medicine - Exploring New
Platforms and Potentials.”
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Introduction: In Hungary cervical carcinoma claims 500 lives annually and affects hundreds
of women. Therefore, therapeutic modalities need to be developed to increase the effectiveness
of therapy. The poly (ADP-ribose) polymerase (PARP) family of proteins is involved in
numerous cellular processes, including DNA damage repair and programmed cell death.
Therefore the inhibition of these proteins is an applied strategy in oncological practice. In the
present study we investigated the separated antiproliferative effects of the PARP inhibitor
olaparib in different concentrations and the combined effects of this PARP inhibitor and
irradiation on HeLa (ATCC), a cervical adenocarcinoma cell line.
Methods: Olaparib treatment of cervical cancer patients prior to radiation therapy can
influence the effectiveness. More than half of cervical cancer patients receive radiotherapy,
therefore, we examined the mechanism. We investigated the viability of the cervical cancer
cells lines in vitro after olaparib treatment at different concentrations (8uM, 4uM, 2uM, 1uM,
and 500nM). We measured cell viability with the MTT test and applied radiation in dosages of
1Gy and 2Gy. The effects of olaparib treatment, the response to radiation, and the combined
treatment of both were tested first on colony formation assays. Then we used the “Annexin V
dead cell assay kit” and “Cell cycle assay kit” of Merck to detect different forms of apoptosis.
Results: We detected that the viability of cell lines decreased significantly (p<0.05) after 8uM,
4uM and 2uM olaparib treatments on in MTT tests. Also, the pretreatment with olaparib
resulted in more effective radiation on MTT tests. We observed a significant cell number
reduction with colony formation assays. The presence of living cells decreased significantly
and the early and late apoptotic forms of cells increased significantly after olaparib treatment.
Discussion: Olaparib is an FDA-approved targeted therapy for ovarian and metastatic breast
cancers, accordingly to test its effect on other cell lines is necessary.
Conclusion: Olaparib pretreatment strengthened the antiproliferative effect of radiation on
cervical adenocarcinoma cells in vitro. The molecular biological background of the abovementioned results should be the subject of further examinations.
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National Excellence Program of the Ministry of Human Capacities”.
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Introduction: Studies suggest that peripheral inflammation may adversely influence the
progression of neurodegenerative disorders, with the chronic activation of microglia being a
potential contributing factor. Further, data have emerged linking low-grade systemic
inflammation with the development of diabetes and interestingly, this disease has been
associated with an increased susceptibility to a number of infections, as well as a greater risk
of CNS conditions including stroke. Here we investigated the inflammatory response following
exposure to the toll-like receptor 9 ligand CpG-ODN in the retina and explored whether
inflammation was altered in diabetes.
Methods: Male non-diabetic Cx3cr1+/gfp and diabetic Cx3cr1+/gfp Ins2Akita mice were injected
intraperitoneally with 40 μg CpG-ODN. Ins2Akita mice developed hyperglycaemia by 4 weeks
of age. Cx3cr1+/gfp mice allowed for microscopic visualization of Cx3cr1+ microglia and
macrophages. Mice were clinically examined (Micron III camera) 1 week after exposure to
CpG-ODN. Immunofluorescence staining was performed on retinal wholemounts to assess
expression of MHC Class II and glial fibrillary acidic protein (GFAP). Morphological changes
to microglia and changes in cell density of retinal macrophages were compared in non-diabetic
and diabetic mice.
Results: No overt changes to the retinal fundus or vasculature were observed by clinical
evaluation 1 week after CpG-ODN treatment. Assessment of retinal wholemounts revealed
upregulated expression of GFAP on Müller cells and MHC Class II on retinal vessels.
Additionally, there was an increased accumulation of subretinal macrophages and
characteristic morphological changes to microglia indicative of an activated phenotype.
Interestingly, the inflammatory changes in response to systemic CpG-ODN were not enhanced
in diabetic mice.
Discussion/Conclusion: Systemic exposure to CpG-ODN elicits low-grade inflammation in
the retina that is unaltered in hyperglycaemic conditions. Examining inflammatory responses
in the eye may provide insight into potential changes in the brain following systemic
inflammation in the context of neurodegeneration.
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Introduction: Stress, anxiety and neuropsychiatric disorders are often associated with
gastrointestinal (GI) symptoms and changes in heart rate (HR). In the GI tract, the slow-wave
myoelectric signals can be detected by electromyography and these with the displayed heart
rate values can characterize patients' anxiety, stress and psychological status. There is no
methodology that can examine the GI and cardiac functions at the same time. The aims of our
study were to follow up the acute stress induced alteration in wakeful rats.
Methods: The GI tract myoelectric activity of male rats and the cardiac signals were measured
by an electrode pair, placed under the abdominal skin. The responses were detected and
analyzed by software using fast Fourier transformation. Animals were immobilized and treated
with either diazepam or haloperidol. The plasma corticosterone level was determined by
ELISA kit.
Results: Significant correlation was found between the immobilization induced increase in the
EMG spectra of the GI tract segments, the increase in corticosterone plasma levels and also in
HR. The stress-reducing effects of diazepam and haloperidol were also detectable by smooth
muscle EMG in the GI tract.
Discussion and Conclusions: With one subcutaneously implanted electrode we were able to
separate and follow the changes of the myoelectric signals of the GI-tract and the heart. Our
equipment is able to measure the level of acute stress and is applicable for the investigation of
central nervous system affecting drugs through the GI tract and HR in wakeful rats. This is the
first tool to measure the stress response via the GI tract reactions in parallel with cardiac signals.
The technique may open a new perspective in the diagnosis and therapy of psychosomatic
disorders.
Source of research support: This research was supported by the EU-funded Hungarian
grant EFOP-3.6.1-16-2016-00008.
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with the approval of the National Scientific Ethical Committee on Animal Experimentation
(registration number: IV./2221/2018).
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Introduction: The exact effects of acute inflammation on the liver apoptotic processes are still
not well elucidated. We explored the nature of inflammation-apoptosis crosstalk in liver in
order to evaluate underlying mechanisms.
Methods: Male C57BL/6 mice were treated with ruxolitinib, selective JAK1/2 inhibitor, or
vehicle followed by intraperitoneal injection of LPS (0.025 µg/g) 2 hours after. Liver samples
were collected after 90 minutes for determination of phosphorylated Stat3 (pStat3) and Stat3
expressions by western blot. Gene expression of proinflammatory cytokines and apoptosisrelated factors were analyzed (qPCR). To explore the possible involvement of the JAK/Stat3
pathway in the anti-apoptotic effect of inflammation, mice were treated with ruxolitinib or
vehicle, followed by LPS and anti-Fas (JO2) activating antibody (0.25 μg/g, intravenously) 2
hours after LPS. Samples were collected 6 hours after anti-Fas application.
Results: LPS treatment induced phosphorylation of Stat3 in hepatocytes. Immunoblots
revealed an increase in pStat3 expression in liver samples after LPS treatment, while
immunohistochemical analysis showed an increase in pStat3 positive hepatocytes when
compared to saline-treated mice. Ruxolitinib pretreatment successfully inhibited the LPSinduced Stat3 phosphorylation. Densitometry showed a lower pStat3/Stat3 ratio in
ruxolitinib/LPS treated mice in comparison to vehicle/LPS group (p=0.008). Finally, in-vivo
experiments showed that ruxolitinib pretreatment abrogates the anti-apoptotic effect of LPS.
Ruxolitinib/LPS/anti-Fas treated mice had significantly higher levels of ALT when compared
to the vehicle/LPS/anti-Fas treated group. Finally, ruxolitinib pretreatment augmented the LPSinduced gene expression of proinflammatory cytokines (TNF-alpha, IL-1 and IL-6), and
significantly reduced the expression of Bcl-xL in comparison to LPS treated mice (p=0.02).
Conclusion: Acute inflammation induced by LPS protects mice from Fas-mediated liver
injury. Stat3 could be one of the crucial mediators involved in this protective effect, as
ruxolitinib-induced inhibition of JAK signaling significantly reversed the anti-apoptotic feature
of LPS.
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UIP-2017-05-1965 and the University of Zagreb grant.
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Introduction: Hepatitis E virus (HEV) is known as a zoonotic agent. The main reservoirs of
HEV in Europe are pigs, wild boars, and deer. Hunting activity is considered to be a risk factor
for HEV infection. HEV is an important human pathogen that is distributed worldwide. HEV
is a non -enveloped RNA virus in the genus Orthohepevirus in the family Hepeviridae.
Genotypes 1 (HEV-1) and 2 (HEV-2) cause infections in developing countries. Those
infections are restricted to humans and transmitted by the oral-fecal route mainly through
contaminated water. Genotypes 3 (HEV-3) and 4 (HEV-4) have a wider host range, including
humans and various animal species. HEV-3 genotypes were found to be responsible for most
autochthonous HEV infections in Europe, and to the lesser extent, infections with HEV-4 were
also noted. Domestic pig, wild boar, and deer were identified as major reservoirs of zoonotic
HEV in Europe in many studies.
Aim: The aim of the study was to find the seroprevalence of viral hepatitis E in a population
of hunters and consumers of game meat in Slovak Republic.
Method: We analyzed 226 blood samples of hunters and consumers from the Western part of
Slovakia. We used serological tests for anti-HEV IgG and anti-HEV IgM (DIA.PRO
Diagnostics).
Results: We found that 87,55% of samples were serologicaly negative, but 12,43% were
positive for IgM, IgG or both antibodies.
Discussion and Conclusion: Due to the high level of HEV seroprevalence indicated, we
recommend conducting a large-scale study in a larger sample of hunters and consumers from
all of Slovak Republic.
Acknowledgements: The work was supported by the Operational Research and Development
Program financed from the European Regional Development Fund (ITMS No. 26240120033).
We thank Cedars - Sinai Medical Center’s International Research and Innovation in Medicine
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Technology (RECOOP HST Association) for their support of our organization as participating
Cedars – Sinai Medical Center - RECOOP Research Centers (CRRC).
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Introduction: Obesity induces hepatic steatosis, which may alter drug metabolism. The
isolated rat liver perfusion model is a method for the examination of liver metabolism. This ex
vivo simulation has numerous advantages, such as the architecture of the organ is retained,
higher dose of drugs can be tolerated compared to in vivo, and a large number of perfusion
samples can be collected.
Methods: After the removal and cannulation, the liver was placed into a porous chamber filled
with buffer vapor. Oxygenated perfusion solution was pumped through the organ with a
constant flow rate in a recirculating perfusion system. The pressure and pH of perfusion fluid
were measured continuously. The lactate dehydrogenase (LDH) level was determined in
collected samples in order to monitor the liver viability. For investigation of liver function,
pharmacokinetics of diclofenac (DF) and its main metabolites were examined by targeted
reversed-phase LC-MS/MS method.
Results: We could improve the liver perfusion method with a new type of liver chamber, filled
with buffer vapor. The viability of the perfused liver was around two hours according to the
measured LDH level (max. 300 U/l) in the perfusion solution and the amount of the produced
bile (3-6 μl/min). The dynamic alterations of the concentrations of 4´-hydroxydiclofenac
(Phase I. metabolite), and diclofenac-1-O-acyl glucuronide (Phase II. metabolite) were
determined in the perfusion fluid. The amounts of Phase I and Phase II metabolites were 7.7
and 11.7 times higher at 100 min as compared with at 10 min, respectively.
Discussion and Conclusion: A vapor chamber rat liver perfusion method was successfully
developed. The novelty of the method as compared with former methods is the lack of
hydrostatic pressure on the liver that may increase the viability of the organ. This method seems
to be proper for the investigation of drug metabolism in different hepatic conditions, including
the obesity induced hepatic steatosis.
Ethical Committee or Institutional Animal Care and Use Committee Approval: All
experiments involving animal subjects were carried out with the approval of the National
Scientific Ethical Committee on Animal Experimentation (permission number: IV/198/2013).
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Introduction: Microbial biofilms represent a serious medical problem in chronic infections
and catheter – related sepsis; especially in predisposed patients and those with different
indwelling devices, such as permanent central venous catheters.
Aim: The aim of this study was to assess the anti-biofilm potential of ascorbic acid in
commercially available intravenous form.
Methods: The influence of intravenous vitamin C solution on Staphylococcus aureus,
Staphylococcus epidermidis, Enterococcus faecalis, Pseudomonas aeruginosa, Acinetobacter
calcoaceticus, and Candida sp. biofilms was studied in vitro. Effects on biofilm formation and
biofilm eradication was studied using microplate culture techniques combined with detection
of microbial extracellular polymeric substances and cell viability.
Results and Discussion: The results showed significant bactericidal effects of ascorbic acid
on tested Gram-negative non-fermenting bacteria (Pseudomonas aeruginosa and
Acinetobacter sp.). Significant decrease of biofilm formation was observed in all tested
bacteria, but influence on Candida sp. was not observed. To explain this effect, we can
speculate about a quorum-sensing inhibition in affected bacteria. A significant decrease in cell
viability was observed in all tested mono-microbial bacterial biofilms, when treated with
ascorbic acid.
Conclusion: Our results support the rationality of using ascorbic acid in the prevention of
biofilm infections, where applicable in high concentrations. Further experiments are still
needed to elucidate the mechanism of action against different microbes.
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Program financed from the European Regional Development Fund (ITMS No. 26240120033).
We thank Cedars - Sinai Medical Center’s International Research and Innovation in Medicine
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Introduction: This six-week inhalation study investigated the effect of PbO nanoparticles
(NPs) on the immune response in mice.
Methods: Six-week-old female ICR mice were exposed for 6 weeks to PbO NPs (particle
distribution characterization: mode 25.9 nm, geometric mean diameter 25.9 nm, number
concentration of PbO NPs 1.23 x 106 particles/cm3, average mass concentration: 121.7 µg
PbO/m3, total deposited dose: 0.75 µg PbO per gram of mouse body weight). Phagocytic
activity and respiratory burst of leukocytes and phenotypic analysis of leukocytes were
performed using flow cytometry. Proliferative activity of lymphocytes in vitro stimulated with
mitogens was assessed using incorporation of tritiated thymidine and measured by liquid
scintillation. Cytokines were measured in spleen cell supernatants using multiplex assay.
Results and Discussion: Significantly enhanced phagocytic activity of peripheral blood
monocytes in mice after six-week inhalation of PbO NPs might be due to an increased effort
to eliminate NPs. Stimulation of immune cells was shown as significant increases in the
percentage of T-cytotoxic lymphocyte population (CD3+CD8+) in thymus and natural killer
cells (CD3-CD335+) in spleen. Moreover, activated immune response was observed as
significantly increased proliferative activity of spleen T-lymphocytes. The inhalation of PbO
NPs resulted in several moderate enhancements in levels of cytokines and chemokines
indicating systemic inflammatory response in exposed mice.
Conclusion: In conclusion, our findings might indicate stimulation of immune/inflammatory
responses in mice exposed to PbO NPs.
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Introduction: Olaparib is a member of the poly (ADP-ribose) polymerase (PARP) family,
which is involved in several cellular processes, including programmed cell death and DNA
damage repair. Olaparib is an applied agent in the treatment of metastatic breast and prostate
cancers. Irradiation, as a therapy, is administered to 3.5 million people per year, and is an
essential treatment in lung, brain, and cervical cancer. Previously, our research group
investigated the effect of olaparib on a cervical carcinoma cell line. It is known that olaparib
increases the radiosensitivity of breast and ovarian carcinoma cell lines, through the decreased
expression of JNK and Akt pathways. Therefore, in the present study we investigated known
elements of pro- and antiapoptotic pathways after olaparib treatment and irradiation.
Methods: First, we investigated the viability of HeLa cells after 2Gy irradiation and olaparib
treatments, and the combined effects of them in different concentrations (8uM, 4uM, 2uM,
1uM, and 500nM) in MTT tests after 24, 48, and 72h. After, we applied “Human PhosphoKinase Antibody Array Kit” to detect the expression of several pro-and antiapoptotic factors
(elements of Akt, JNK, GSK, RSK). Later the expression of these factors was investigated with
Western blot technique.
Results: We detected that the viability of cell lines decreased significantly (p<0.05) after 8uM,
4uM and 2uM olaparib treatments in MTT tests. We detected the most efficient changes after
72h treatment, therefore later we applied this pretreatment time. The irradiation effect
decreased (p<0.05) cell viability as well. The expression of Akt1/2/3 significantly decreased
after irradiation, 72h olaparib treatment and after the combined treatment. Similarly, the
expression of c-JUN, JNK1/2/3, RSK, and GSK decreased after 2Gy irradiation, PARP
inhibitor and the combination of them. These results were affirmed by Western blot results.
Conclusion: Olaparib treatment decreased the expression of JNK1/2/3, Akt1/2/3, RSK, and
GSK, these factors are targets of different approved oncological treatment protocols. Based on
our results olaparib ameliorated the effectiveness of irradiation on cervical carcinoma cell lines.
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Introduction. Combination of the thiazolidine ring and other heterocyclic fragments with
pharmacophore features has been a justified approach to creating new "drug-like" molecules.
It allows new pharmacological profiles to be attained and toxicity to be reduced. Our previous
results showed that combination of the thiazolidinone nucleus with an indole moiety in one
molecule yielded highly active antitrypanosomal compounds. Therefore, we decided to study
the anticancer potential of such type of hybrid molecules.
Methods. Synthesis, biological in vitro assays, SAR analysis.
Results. Target 3-(4-oxo-2-thioxothiazolidine-5-yl)-1H-indole-2-carboxylic and 3-(4-oxo-2thioxothiazolidine-5-yl)-1H-indole-4-carboxylic acids were obtained in the Knoevenagel
condensation reaction of rhodanine with 3-formyl-1H-indole-2- and 3-formyl-1H-indole-4carboxylic acids. Further modification in the hydrolysis reaction yielded a series of tricyclic 1oxo-1,9-dihydro-2-thia-9-aza-fluorene-3-carboxylic acids. Anticancer potential of a series of
synthesized compounds was estimated in in vitro cell line screening within the Developmental
Therapeutic Program (www.dtp.nci.nih.gov) at the NCI (USA, Bethesda, Maryland).
Discussion and Conclusion. The main focus of pharmacological profile studies was the search
for compounds with antiproliferative activity. The compounds were first evaluated at one dose
in a primary anticancer assay towards approximately 60 cell lines (concentration 10-5 M). Most
of the tested 3-(4-oxo-2-thioxothiazolidine-5-yl)-1H-indole-2-carboxylic acids and their esters
did not show high anti-tumor activity, besides moderate selectivity to some cancer cell lines,
such as CCRF-CEM leukemia cell line and HOP-92 cell line of non-small cell lung cancer. 3(4-Oxo-2-thioxothiazolidin-5-ylidenemethylene)-1H-indole-4-carboxylic acid methyl esters
were characterized by the same growth inhibition levels. The lowest GI50 (growth inhibition of
50% of the cells) concentrations were observed for 5-fluoro-3-(4-oxo-2-thioxothiazolidin-5ylidenemethyl)-1H-indole-2-carboxylic acid methyl ester, which inhibited growth of all cancer
cell lines at submicromolar concentrations. Moreover, the mentioned compound was selective
towards some cell lines inhibiting their growth with lgGI50 < -7.00. General moderate
anticancer activity and a hit-compound among this series of compounds testifies the potency
of such derivatives to be starting scaffolds for further optimization in order to obtain active
hybrid molecules with anticancer properties.
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Health, Science and Technology (RECOOP HST Association) for their support of our
organization as participating Cedars-Sinai Medical Center-RECOOP Research Centers
(CRRC).
Ethical Committee or Institutional Animal Care and Use Committee Approval:
21/12/2018 № 9

171

Nanoreprotoxicity of poly(ethylene glycol)-block-polylactide methyl ether (PEG-b-PLA)
nanoparticles in neonatally exposed female Wistar rats
Rollerová E.1*, Wsólová L.1, Sadloňová I.3, Bilaničová D.4, Kronek J.5, Čiampor F.6, Vávra
I.7, Bujnáková Mlynarčíková A.2, Tulinská J.1, Líšková A.1, Lehotská Mikušová M.1,
Scsuková S.2
1
Slovak Medical University, Faculty of Public Health and Faculty of Medicine, Bratislava,
Slovakia; 2Institute of Experimental Endocrinology, Biomedical Research Center, Slovak
Academy of Sciences, Bratislava, Slovakia; 3Hameln rds , Modra, Slovakia; 4Qi
Technologies s.r.l., Pomezia, Italy; 5Institute of Polymers, Slovak Academy of Sciences,
Bratislava, Slovakia; 6Institue of Virology, Slovak Academy of Sciences, Bratislava,
Slovakia; 7Institute of Electrical Engineering, Slovak Academy of Sciences, Bratislava,
Slovakia;
* Corresponding author: eva.rollerova@szu.sk
Keywords: nanomedicine; polymeric nanoparticles; drugs, water solubility, blood brain
barrier,
Introduction: Within the context of nanomedicine, polymeric nanoparticles PEG-b-PLA were
developed as a delivery system for poorly water-soluble drugs that is able to cross the bloodbrain barrier. We studied the potential harmful impact of neonatal exposure to PEG-b-PLA
NPs on the female rat neuroendocrine system presented as a disruption of neuro-hormone
secretion and sex hormone imbalance that might be associated with disturbance of pubertal
development and reproductive dysfunction.
Method: Newborn female rats were intraperitoneally injected daily with 20 and 40 mg/kg b.w.
of PEG-b-PLA, vehicle alone (deionized water) or 4 µg/kg b.w. of diethylstylbestrol (positive
control) from postnatal day (PND) 4 to 7 throughout the sensitive developmental window for
sexual brain differentiation. The endpoints related to pubertal development and reproductive
function were evaluated from PND 8 to day of the first estrus after PND 176. The hypothalamic
luteinizing hormone-releasing hormone (LHRH)-induced stimulation of pituitary luteinizing
hormone (LH) and follicle-stimulating hormone (FSH) release, levels of peripheral
progesterone (P4), and basic histological pattern of adenohypophysis were studied.
Results and Discussion: Both doses of PEG-b-PLA significantly accelerated puberty onset in
comparison with the control group. A significantly reduced number of regular estrous cycles
being indication of reproductive senescence was recorded in the lower-dose PEG-b-PLAtreated group at 5 months of life, altered course of LHRH-stimulated LH secretion and
significantly higher production of progesterone (P4) by the ovarian corpora lutea suggested
that neonatal exposure to PEG-b-PLA might interfere with the regulation of the hypothalamicpituitary-ovarian axis. Pituitary hyperemia and vascular congestion indicated that the pituitary
might be one of the possible target sites of PEG-b-PLA action.
Conclusion: Our results might support requirements of toxicological evaluation of NPs from
the point of endocrine disruption with focus on developmental exposure.
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Introduction. The emergence of severe side effects in cancer patients due to the non-selective action
of antitumor drugs (in particular, doxorubicin – Dx) is a major problem of current chemotherapy.
Therefore, the application of antioxidants to eliminate this problem is an urgent topic of modern cancer
treatment. Antioxidant compounds are specific modulators of the glutathione system, which is an
important element of the cellular antioxidant defense. So, the aim of our work was to investigate the
impact of selenomethionine (SeMet) and D-pantethine (D-Pt) on the functional status of the glutathione
system in human keratinocytes of the HaCat line under Dx-treatment.
Methods. The measurement of glutathione was carried out using Ellman's Reagent which forms a
colored complex with a maximal absorption at 412 nm with SH-groups at pH 8.0 and with SS-groups
at pH 10.5. The activity of GR was determined as the oxidation rate of NADPH by the GSSG that was
measured using spectrometry. The activity of GST was determined as the rate of formation of a
conjugate between GSH and CDNB (1-Chloro-2.4-dinitrobenzene).
Results. We have found that the basal GSH level in HaCat cells is 9.4 nmol/mg protein, while the GSSG
level is significantly lower and is equal to 3.0 nmol/mg protein. The GSH/GSSG ratio is 3.1. Treatment
of keratinocytes with Dx at a dose of 0.5 μM (IC50) led to a significant 1.6-fold decrease of GSH level
compared to this index in control cells. Accordingly, the GSSG level was increased by 2.4 times under
Dx action, and the GSH / GSSG ratio was equal to 0.7, which is 4.4 times less than that level in untreated
cells. The additional cell treatment with SeMet and D-Pt before treatment with Dx led to increased GSH
and reduced GSSG levels, which normalized the GSH / GSSG ratio in HaCat cells. This may be
explained by the impact of these antioxidants on the activity of GPx and GR in human keratinocytes.
Thus, SeMet (0.1 μM) and D-Pt (5 μM) reduced the GPx activity in Dx-treated cells to the level that is
typical for untreated keratinocytes. This led to a decreased Dx-mediated production of oxidative
glutathione. In addition, SeMet and D-Pt led to statistically significant increases (P ≤ 0.001) of 1.5 and
1.8 times (respectively) the activity of GR in the target cells treated with Dx. The studied antioxidants
and Dx had no effect on the GST activity in human keratinocytes.
Discussion and Conclusion. Consequently, the addition of SeMet and D-Pt decreased Dx-induced
oxidative stress in human keratinocytes of the HaCat line, affecting the GPx and GR activity. The
disregulation of the level of these enzymes in target cells treated with antioxidants in combination with
Dx affects the GSH/GSSG ratio, which is a marker of oxidative stress. Therefore, the use of antioxidants
in combination with Dx may reduce the severe side effects of this antibiotic toward normal cells and
tissues of patients and increase the efficiency of therapy.
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Introduction: The widespread utilization of lead oxide nanoparticles (PbO NPs) in
commercial applications could possess the potential for occupational as well as ambient air
pollution. Due to potential differences between toxicity of NPs and their bulk material, the
health risk associated with NPs exposure can hardly be predicted based only on current
knowledge of detrimental effects of the bulk compounds. We investigated the effects of PbO
NPs on bones in female mice after continuous 6-week inhalation of 121.7 µg PbO/m3 (average
mass concentration). The geometric mean diameter of generated NPs was 25.9 nm.
Methods: The bone mineral density (BMD), bone mineral content (BMC) and bone area (BA)
were measured on the isolated left leg using dual energy X-ray (DEXA). Bone samples
designated for the elemental analysis were lyophilized and decomposed by a microwave
digestion system. The levels of elements were determined by inductively coupled plasma mass
spectrometry (Pb and P) and flame atomic absorption spectrometry (Ca and Mg).
Results and Discussion: The inhalation of PbO NPs caused a significant accumulation of lead
in bones of treated mice (40-fold increase compared with controls). Moreover, tibial levels of
Ca, P, and Mg were significantly lower in exposed mice compared to the control group.
Concerning bone quantity parameters (BMD, BA, BMC), we found no significant difference
between the groups. However, tibial BA of treated mice was decreased by 8.1%. On the
contrary, BMD in exposed mice was noticeably increased (by 9.1%).
Conclusions: Inhalation of PbO NPs showed adverse bone effects in mice, but measurement
of BMD by DEXA as a diagnostic indicator of osteoporosis can underestimate the risk of
deterioration of bone structure in lead-exposed individuals.

Ethical Committee Approval: The experiments were conducted in accordance with the ethical
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081/2010).
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Introduction. Novel thiazolo[4,5-b]pyridine-2-one scaffold-based biologically active
compound design and their discovery as potential drug candidates using traditional organic
synthesis protocols, pharmacological screening methodologies and in silico techniques is are
the current drug design challenges.
Methods. In order to identify novel compounds that can exhibit mPGES-1 inhibitory action
flexible molecular docking studies of thiazolo[4,5-b]pyridin-2-ones were performed with MOE
software using high resolution crystallographic structure of the glutathione:mPGES-1 complex
(pdb code 4AL0). Minimized complexes as the docking studies outcome were scored by the
four scoring functions available in MOE revealing the synthesized compounds’ strong potency
as mPGES-1 inhibitors. Most of them were evaluated to form more energetically favorable
ligand-receptor complexes then that of licofelone. Active dock poses of thiazolo[4,5b]pyridines within the binding pocket of mPGES-1 analysis ensured the acceptor-ligand
interaction possibility via hydrogen binding with oxygen of the thiazole ring or acetamide
moiety participation and was confirmed with the effective docking scores.
Results. As a predictive tool for the design and development of more potent inhibitors we
performed 3D pharmacophore modeling for thiazolo[4,5-b]pyridines using the protein-ligand
interaction fingerprint (PLIF) tool implemented in MOE software. Receptor interaction
fingerprints were generated from the docked poses of the virtual screening hits with mPGES1 active site coordinates depicting the interactions between researched compounds and the
following receptor amino acid residues: Arg73, Asn74, Gln77, His113, Tyr117, Tyr117,
Arg126, Ser127, Tyr130, and Thr131. 3D pharmacophore models were generated containing
two and three points. Generated three-point pharmacophore query contains two hydrophobic
atom features (with the radii of 2.768 Å and 2.893 Å) and hydrogen bond acceptor feature with
the radius of 2.915 Å. The two-centered pharmacophore query contains hydrophobic atom
feature with the radius of 2.678 Å and hydrogen bond acceptor feature with the radius of 2.880
Å.
Discussion The summary at 164 entries showed the absolute hits number as 71 (43.29 %) for
the two-centered query and 91 (55.49 %) for the three-centered query with 21 (60.00 %) and
20 (57.14 %) of 36 structures, respectively.
Conclusion.The proposed virtual screening results provide an excellent starting point for
rational design and de novo synthesis of the novel thiazolo[4,5-b]pyridine-2-one scaffold based
potential drug candidate.
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Introduction: Nanomaterials are materials consisting of particles smaller than 100 nm –
nanoparticles. In the medical field TiO2 and Fe3O4 nanoparticles (NP) are currently considered
to be a relatively inert carrier for therapeutic and diagnostic pharmaceuticals, and they are also
presumed for an intravenous administration. Because they have nano dimensions, they
probably can penetrate through various membranes and get from the bloodstream to other
organs in the body.
The aim of our study was: a) to determine whether the investigated NP pass through the
vascular system to the respiratory tract, and if so, how they affect the selected inflammatory
and cytotoxic parameters of bronchoalveolar lavage (BAL), b) to compare the results (BAL
parameters influenced by TiO2 and Fe3O4) with a control group and with each other (Fe3O4 to
TiO2).
Materials and Methods: Wistar rats were intravenously given (via the tail vein) a suspension
of NP TiO2 and Fe3O4. After time intervals 1, 7, 14 and 28 days, we sacrificed the animals
under anesthesia, performed BAL and isolated the cells. We examined: A differential count of
BAL cells (alveolar macrophages - AM, polymorphonuclear leukocytes - PMN, lymphocytes
- Ly); viability and phagocytic activity of AM; the proportion of immature and polynuclear
cells and enzymes - cathepsin D - CAT D, lactate dehydrogenase - LDH and acid phosphatase
- AcP.
Results: We found that NP TiO2 are relatively inert - without induction of the inflammatory
and cytotoxic response. Exposure to NP Fe3O4 - under the same experimental conditions induced in comparison with the control and TiO2, more extensive inflammatory and cytotoxic
response.
Diskussion: Some NP may represent new potential health risks. In fact, it may happen that the
normal human defense mechanisms are unable to adequately respond to these newly created
particles that may have unique features, which the human organism has not met. Therefore, the
impact of NP on health becomes a public health issue, resulting in an important requirement
for research.
Conclusions: The results show that TiO2 and Fe3O4 NP used in our study were transferred
from the bloodstream to the respiratory tract, but in a 28-day phase after i.v. instillation have
been eliminated by the defense mechanism from the respiratory tract.
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Introduction: Lipid rafts are described as detergent resistant domains of the cell membrane,
enriched in lipids and signalling molecules. The lipid part is made of cholesterol,
sphingomyelin and glycosphingolipids, mainly gangliosides, presumably functioning in the
fine tuning of receptor-ligand binding. The dominant cholesterol makes them detergent
resistant. The protein part is made of metabolic receptors and signalling mediators of which
flotillin 1 is used as a lipid raft marker. Extensive use of detergents in immunocytochemistry
(ICC) to make epitopes more accessible could lead to cell membrane rearrangement and
artefacts.
Materials and methods: SHSY-5Y human neuroblastoma cell line, grown in DMEM: F12,
1:1, 10% FBS differentiated with 10 µM retinoic acid. After differentiation cells were fixed in
4% paraformaldehyde (PFA). Cells were treated in blocking step with 1% BrijO20, 1% Triton
or without detergent. After blocking step cells were incubated in primary antibodies directed
toward flotillin 1 (BD 610821), transferrin (Invitrogen 13-6900) and GD1a (Seigakaku). GM1
was detected by FITC labelled cholera toxin (Thermofisher). Position of primary antibody was
detected by Cy3 labelled secondary antibodies (JacksonImmunolab). Nuclei were stained with
HOECST 33243. Cells were mounted with Vectashield (Vector) and imaged on a confocal
microscope (Olympus Fluoview 1000).
Results: Treating cells with BrijO20 caused redistribution of GM1 and flotillin1 within the
membrane compared to untreated cells. Also, it caused the cell membrane to appear
discontinuous. Treating cells with Triton X-100 resulted in near complete extraction of GM1
and GD1a, leaving patchy distributed islands of epitope. Staining intensity against flotillin1
and transferrin receptor increased after treating cells with BrijO20 and Triton X-100
respectively.
Conclusion: Using detergents in membrane staining is not advisable due to redistribution of
glycosphingolipids and lipid raft markers within a cell membrane. If it is necessary to label
both intracellular and membrane bound epitopes, two separate immunochemistry procedures
should be performed or super-resolution optical fluctuation imaging (SOFI) with SOFI
algorithms could be used in the future.
Financial support and grants: The cell line and cell culture media with reagents and
antibodies were funded directly by the Croatian Science Foundation (IP-09-2014-2324), The
European Union through European Regional Development Fund, Operational Programme
Competitiveness and Cohesion, grant agreement No. KK.01.1.1.01.0007, CoRE – Neuro.
Confocal imaging was perfomed at the Faculty of Medicine Pecs.
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(CRRC).
Ethical Committe Aproval: none applicable
179

Colloidally stable 125I-radiolabeled upconversion/magnetic nanoparticles for
multimodal in vivo tissue imaging
Kostiv U.1, Lobaz V.1, Kučka J.1, Šefc L.2, Horák D.1
Institute of Macromolecular Chemistry CAS, Prague, Czech Republic
2
Center for Advanced Preclinical Imaging, Charles University, Prague, Czech Republic
1

Corresponding author: kostiv@imc.cas.cz
Keywords: upconversion; radiolabeling; magnetic; multimodal; bioimaging.
Introduction: Recently, a great deal of attention has been devoted to the development of
lanthanide-based upconversion nanoparticles (UCNPs) with superior optical and magnetic
properties, which are suitable for therapeutical and diagnostical applications. Despite the huge
effort in synthesis and surface modification of the UCNPs, the colloidal stability in
bioanalytically relevant phosphate buffered saline (PBS) remains a big challenge.
Methods: Upconversion/magnetic NaY(Gd)F4:Yb3+/Er3+(Tm3+) nanoparticles were
synthesized by a high-temperature coprecipitation of lanthanide chlorides and modified by inhouse synthesized poly(ethylene glycol)-neridronate (PEG-Ner) to improve biocompatibility
and colloidal stability. Morphology, composition, and functional properties of the surfacemodified UCNPs were studied by different physico-chemical techniques. Biocompatibility of
the nanoparticles was evaluated in vitro using primary fibroblasts (HF) and a cell line derived from
human cervical carcinoma (HeLa). NaY(Gd)F4:Yb3+/Er3+(Tm3+)@PEG nanoparticle surface
was also labeled with radioiodine for facile in vivo biodistribution studies in mice by singlephoton emission computed tomography (SPECT) and magnetic resonance imaging (MRI).
Results: Spherical NaY(Gd)F4:Yb3+/Er3+(Tm3+) nanoparticles were uniform in size, ranging from
20 to 30 nm. They were coated by biocompatible PEG-Ner that stabilized the particles in aqueous
solutions of high ionic strength, such as PBS, even in the presence of bovine serum albumin.
Hydrodynamic diameter (Dh = 120 nm) and polydispersity (PD = 0.2) of the
NaYF4:Yb3+/Er3+@PEG nanoparticles did not change with time (14 days), suggesting absence of
any aggregation. The particles also did not show in vitro cytotoxic effect for HeLa and HF cells.
Intravenously injected 125I-labeled NaY(Gd)F4:Yb3+/Er3+(Tm3+)@PEG particles were
smoothly distributed in the bloodstream of mice, as determined by SPECT and MRI. After 1.5
h of circulation, the nanoparticles were taken up by the liver and subsequently slowly excreted
by the hepatobiliary route with almost complete relocation to the gastrointestinal tract within 4
days.
Discussion and Conclusion: The biocompatible and colloidally stable upconversion and/or
magnetic NaY(Gd)F4:Yb3+/Er3+(Tm3+)@PEG nanoparticles offer a new platform for
development of advanced therapeutic and diagnostic agents for highly efficient treatment and
detection of fatal diseases by SPECT and MRI imaging.
Ethical approval: All experiments involving animals were carried out with the approval of
the Laboratory Animal Care and Use Committee of the First Faculty of Medicine, Charles
University in Prague and the Ministry of Education, Youth and Sports and of the Czech
Republic (MSMT-6316/2014-46).
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Introduction: Glaucoma is a major cause of irreversible visual impairment. Most cases can be
effectively managed when diagnosed, making early detection paramount. Current standards in
glaucoma diagnostics include visual field testing and structural assessment with optical
coherence tomography (OCT). OCT angiography (OCTA) is an angiographic method offering
additional diagnostic potential in glaucoma. The aim of this study was to evaluate the
performance of OCTA parameters in differentiating eyes with glaucoma from healthy eyes.
Methods: A cross-sectional study was performed on 16 glaucoma-affected and 12 healthy
eyes. The peripapillary and macular regions were imaged with an SD-OCTA system. Vascular
information was summarized as peripapillary or macular vessel area density (ppVAD, mVAD).
OCT structural parameters were peripapillary retinal nerve fiber layer (ppRNFL) and macular
ganglion cell complex (mGCC) thickness. Vascular and structural parameters were compared
between glaucoma-affected and healthy eyes, investigated for association with visual field
parameters (MD, sLV), and assessed for diagnostic performance by calculating the area under
the ROC curve (AUC).
Results: All vascular and structural parameters showed statistically significant reduction in
glaucoma-affected eyes. Only borderline significant association with visual field parameters
was seen (ppVAD and ppRNFL with MD). In the AUC analysis both structural parameters
outperformed their vascular counterparts. Combined use of corresponding vascular and
structural parameters increased the diagnostic performance.
Discussion: Overall poor correlation to visual field parameters could be explained by the
inadequate spatial correlation of the commonly used visual field parameters and the
OCT/OCTA analyzed regions, and in part to the small sample size. Poorer performance of
mGCC and mVAD in contrast to ppRNFL and ppVAD probably reflects the inability of the
former to detect more peripheral lesions.
Conclusion: OCTA microvascular parameters, especially in the peripapillary region, show
potential for use in glaucoma assessment. Overall diagnostic performance could be improved
by integrating structural and microvascular parameters.
Source(s) of research support: none to declare
Ethical Committee Approval: University Hospital Center Sestre milosrdnice, March 1st
2018; EP-3272/18-11.
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Centers (CRRC).
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Introduction: Gd-based nanoparticles are increasingly investigated due to their unique optical
and electronic properties useful in high-quality luminescent devices, sensors, and cell labeling.
Coating of the particles with fluorescent organic shells provides photostable nonblinking
emission with high fluorescence quantum yield. As the particles exhibit paramagnetic
properties and strong X-ray attenuation, they are also attractive as contrast agents for computed
tomography (CT) and magnetic resonance imaging (MRI) of living tissues. The aim of this
study was to develop new polymer-coated GdF3 nanoparticles for detection of biomolecules
and living cells.
Methods: Coprecipitation of GdF3 and NaBF4 as a fluoride source in ethylene glycol as a
solvent and capping agent in the presence of poly(4-styrenesulfonic acid-co-maleic acid)
(PSSMA) stabilizer produced GdF3@PSSMA nanoparticles. They were coated with
biocompatible fluorescent dye-labeled poly(styrene-grad-2-dimethylaminoethyl acrylate)block-poly(2-dimethylaminoethyl acrylate) [P(S0.5-grad-DMAEA0.5)70-b-PDMAEA50]. The
particles were thoroughly characterized by DLS, TEM, FTIR, XRD, and fluorescence
spectroscopy.
Results: Biocompatible GdF3@PSSMA nanoparticles were very small (Dn = 2.7 nm; Ð = 1.3;
ζ-potential = -56.3 mV) and indexed to the orthorhombic crystal structure. Aqueous particle
dispersion exhibited excellent colloidal stability in a wide pH range. Amount of PSSMA in
ethylene glycol regulated the particle size, preventing aggregation. The GdF3@PSSMA
particles proved to be an effective contrast agent for MRI and X-ray CT. Using
immunofluorescence microscopy, interactions of Atto 488 dye-labelled P(S0.5-gradDMAEA0.5)70-b-PDMAEA50-coated nanoparticles with protein A Sepharose CL-4B beads and
plasma membrane of murine bone-marrow mast cells (BMMCs) were observed.
Discussion and Conclusion: Developed multimodal polymer-coated GdF3 nanoparticles
possessed suitable optical and magnetic properties, which is important for investigation of
particle interactions with biomolecules, their visualization, and cellular uptake. The presence
of a functional shell on the particles enabled their potential application as drug- or gene delivery
systems. In particular, the possibility to modify the nanoparticles with specific ligands
represents a perspective approach for separation, purification, immobilization or detection of
biomolecules.
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Association) is gratefully acknowledged.

182

Growing stem cells - Michaela Pospišilová
Slovak Medical University, Bratislava, Slovak Republic

183

RECOOP Grant Review
Oral Presentations
Senior Scientist Research Grants

184

The impact of obesity on pregnant rat uterine contractility: the roles of leptin,
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Introduction: Maternal obesity is considered as low-grade inflammation and it may be
associated with both premature and post term birth. The main question is the impact of obesity
and adipokines on the pregnant myometrial contractility.
Methods: 3 week-old female SPRD rats were kept on standard (SD) or high-fat high-sugar
diet (HFHSD) for 6 weeks and continued after mating until delivery. Uterine contractions
were measured in an organ bath on the last day of pregnancy. The contractions were stimulated
with 25 mM KCl and cumulative-dose response curves were elicited in the presence of
kisspeptin (10-11 − 10-7 M), adiponectin (10-18 − 10-8 M) and leptin (10-18 − 10-8 M). The mRNA
and protein expression of the adipokine receptors was determined by RT-PCR and Western
blot analyses. The gonadal fat level of inflammatory mediators and the plasma level of
adipokines were measured by ELISA kits.
Results: HFHSD caused a significant increase in maternal weight and decrease in glucose
tolerance and the weight of the placentas and fetuses. Obesity increased the mRNA expression
of KISS1R (p≤0.001) and LepR (p≤0.001). Obesity resulted in poor spontaneous uterine
contractility (p≤0.05), however, there were no changes in the sensitivity of the uterus against
KCl. Both kisspeptin and adiponectin increased the myometrial contraction in the HFHSD
group and decreased it in the SD group. The levels of TNFα, IL-6 and IL-1β were decreased in
the gonadal fat. The plasma level of kisspeptin and leptin was increased in the HFHSD group
and there was no difference in the level of adiponectin.
Conclusions: Obesity modifies the myometrial contractility during pregnancy, however these
changes are not justified completely by the alteration of the adipokine and cytokine levels. We
suppose that the obesity-induced modification of myometrial contractility is regulated by
complex multifactorial mechanisms.
Ethical Committee or Institutional Animal Care and Use Committee Approval: All
experiments involving animal subjects were carried out with the approval of National Scientific
Ethical Committee on Animal Experimentation (permission number: IV./3071/2016).
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Summary: The RECOOP-funded project implemented by The Ukrainian Biochemical Journal
(UBJ) was launched to raise the journal's quality level and make it a platform for the RECOOP
publishing activity. The project's first-year implementation objectives include: (i) implement
COMET Journal Edition; (ii) improve English editing; and (iii) produce at least one UBJ
thematic issue. To incorporate the COMET system into the UBJ website, its demo version was
adapted, various user types developed, and various situations simulated. The UBJ as a platform
for RECOOP partners was presented at a Forum of the Ukrainian Research Diaspora with the
purpose of promoting the journal and engaging Ukrainian scientists working abroad as either
Editorial Board members or reviewers. Steps were taken to collect a portfolio of papers on
translational studies by young scientists of the Palladin Institute of Biochemistry (the UBJ
publisher) for publishing a thematic issue of the journal on the matter. Manuscripts for UBJ #2,
2019, have been edited by skilled English editors. Changes in the UBJ Editorial Board were
made that reinforced the medical component of the Board.
Introduction: In October 2018, The Ukrainian Biochemical Journal received a RECOOP grant
for implementing the project "Scientific communication of RECOOP partners using the UBJ
platform." The project's objectives include raising the journal's quality level to international
standards, globalizing it, and making it a reliable platform for the RECOOP publishing activity
in Eastern Europe by promoting articles within the scope of the RECOOP research strategy.
Before applying for the grant, we carried out a SWOT analysis of the future project, which
helped us outline our prospects and develop our strategy. The low scientific value of most
manuscripts submitted to the journal, poor English language of UBJ articles, as well as the long
and cumbersome manuscript handling process from the submission to the publication were
identified among its major weaknesses. The strengths included the presence of the UBJ in
international databases, it being published in English, the regularity of its publication, and the
fact that manuscripts are subject to single-blind peer reviews.
We also identified a number of opportunities and threats for the project implementation.
The grant application outlined ways for achieving the project's objectives. For the first year of
its implementation these include: (i) implement COMET Journal Edition; (ii) improve English
editing; and (iii) produce at least one UBJ thematic issue.
Results and discussion. Work on streamlining the manuscript handling process is ongoing.
The UBJ has engaged the IT expert who developed its website to incorporate the COMET
Journal Edition system into the site.
The first step towards this end was a Skype conference with a COMET representative and an
online presentation of the system's operation. Next steps were identified to adapt the system
for the manuscript handling procedure established at the UBJ.
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In consultation with the COMET representative and based on the system's demo version, its
functionalities have been adapted, various user types developed, and various situations
simulated, e.g., when not all required documents are uploaded by the author, when the
manuscript is rejected, when a reviewer declines reviewing the manuscript, etc.
Finally, a number of requests have been developed for the implementation in the UBJ-adapted
full version of COMET to improve its general usability and operating efficiency. These
requests have been formalized and listed in a separate document that will be sent to the COMET
IT staff.
To promote the journal and try to engage Ukrainian scientists working abroad as either
Editorial Board members or reviewers, we presented the UBJ as a platform for RECOOP
partners to participants in the Forum of the Ukrainian Research Diaspora "Advancing
Science through International Cooperation" held in Kyiv on Oct. 20-22, 2018 (http://diasporaforum-kyiv2018.humboldt.org.ua/). The presentation included a poster and handouts.
Many Forum participants were interested in, and asked questions about, the UBJ; however,
none of them volunteered to become an Editorial Board member. On the other hand, three
agreed to act as reviewers (two professors from US universities and one from a university in
Germany).
A conference on "Modern Aspects of Biochemistry and Biotechnology-2019," organized by
the Palladin Institute of Biochemistry (the UBJ publisher) for its young scientists, is scheduled
for Mar. 21-22, 2019 (http://biochemistry.org.ua/index.php/uk/209-category-en-gb/homeen/council-of-young-scientists-en/news-ys/5555-modern-aspects-of-biochemistry-andbiotechnology-2019-call-for-abstracts). The UBJ Executive Secretary is a member of the
Conference Evaluating Committee. One of objectives of the UBJ involvement in the event is
to select promising reports on translational studies and propose their authors to write a paper
for the journal's thematic issue on the matter. The UBJ will also publish the Conference
abstracts in its issue #2, 2019.
This issue will also contain RECOOP-supported papers edited by skilled English editors.
The Editorial Board renewal/rejuvenation was discussed with, and supported by, the UBJ
Editor-in-Chief. Following this discussion, the Editorial Board was changed in early 2019: two
old members quit and six new members joined (including one from the United States and one
from Switzerland), most of them reinforcing the medical component of the Board.
Moreover, all of the current Editorial Board members have registered with ORCID.
Conclusion. The project implementation during the first half year of its life has laid the
foundation for achieving its first year's expected results:
• The COMET system testing is about to be launched;
• Manuscripts for UBJ #2, 2019, have been edited by skilled English editors;
• There is a good chance that a UBJ thematic issue on translational studies will be
produced by the end of 2019.
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BMYS RG 2018 – 2019 Altorjay - Suranyi Szeged # 005 Final Report
Correlation between placental vascularization indices, sFlt-1/PlGF ratio and blood
coagulation factors in pregnancy hypertension - project in progress
Altorjay ÁT1, Stohni I2, Chernysenko V2, Földesi I3, Surányi A1.
1
Department of Obstetrics and Gynecology, University of Szeged, Szeged, Hungary
2
Palladin biochemistry Institute, Protein Structure and Functions Department, Kyiv, Ukraine.
3
Institute of Laboratory Medicine, University of Szeged, Szeged, Hungary
Corresponding author: Ábel Tamás Altorjay, abel.altorjay@gmail.com
Keywords: pre-eclampsia, vascularization indices, sFlt-1/PlGF ratio, coagulation factors,
Introduction. Incidence of preeclampsia (PE) is the most serious hypertensive disorder during
pregnancy. It occurs in 3-5% of pregnancies. Pregnancies complicated with chronic
hypertension (CHT) and pregestational diabetes mellitus (preDM) have increased risk for PE.
The high-grade activation of the blood coagulation system that can be observed during
pregnancy often leads to the risk of cardiovascular diseases especially in case of pregnancy
complicated by hypertension (such as CHT).
The aim of the present study is to identify the correlation between placental vascularization
indices, soluble fms-like tyrosine kinase-1 (sFlt-1)/placental growth factor (PlGF) ratio,
platelet aggregation and hypercoagulability in pregnancies complicated with CHT and preDM.
Our goal is to recruit a minimum 50 patients to our study.
Methods. Pregnant women who were prospectively recruited to our study visit our outpatient
clinic from the 20th to 36th weeks of pregnancy every 4 weeks. We perform conventional
ultrasound examination, placental vascularization measurements, and take blood samples for
sFlt-1/PlGF ratio and blood coagulation measurements.
Results. We prospectively recruited 38 patients to our study. Out of them 25 delivered so far,
and none of them developed PE. Sample transfers have been managed four times since the
beginning of the project.
Discussion. Recent studies showed that the building of the vascular network is mediated by
PlGF and sFlt-1; and suggested that the sFlt-1/PIGF ratio may predict PE and its related
complications, and that there is good correlation between placental vascularization indices and
the sFlt-1/PlGF ratio. The determination of protein C, soluble fibrin and functionally inactive
forms of prothrombin levels and individually selected qualifying tests (fibrinogen, D-dimer
levels; factor X and ATIII activity) may support the deeper understanding of the pathogenesis
of PE especially in the case of pregnancy hypertension.
Conclusion. Our opinion is that the present study will provide a positive predictive value of
vascularization indices in PE and essential information on the pathophysiological background
of PE through the exploration of the correlation between the sFlt-1/PLGF ratio, 3-DPD
vascularization indices and haemostatic factors. These results may be useful for a deeper
understanding of the background mechanisms, and the possibility of earlier detection of PE in
risk groups such as CHT and preDM.
Acknowledgement: The study was supported by Cedars - Sinai Medical Center’s International
Research and Innovation in Medicine Program and the Association for Regional Cooperation
in the Fields of Health, Science and Technology (RECOOP HST) Association and the
participating Cedars – Sinai Medical Center - RECOOP Research Centers (CRRC).
Ethical Committee Approval: University of Szeged SZTE 32/2014
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BMYS RG 2017 – 2019 (April) Lozynskyi-Kobylinska #006 Final Report and Partners’
Reports
Superparamagnetic iron oxide nanoparticles as a bio-imaging agent and carrier of
anticancer drugs
Lesya Kobylinska1 and Andrii Lozynskyi2
1
Department of Biochemistry, 2Department of Pharmaceutical, Organic and Bioorganic
Chemistry, Danylo Halytsky Lviv National Medical University, Lviv, Ukraine
3., Study plan:
I – Drug and MNP development
Step 1 – The synthesis of superparamagnetic iron oxide nanoparticles with biocompatible
polymeric coating containing free carboxyl groups for capturing water-soluble drugs (D.
Horak and Team)
Completed
Related publication:
1. Plichta Z., Kozak Y., Panchuk R., Sokolova V., Epple M., Kobylinska L., Jendelová P.,
Horák D. Cytotoxicity of doxorubicin-conjugated poly[N-(2hydroxypropyl)methacrylamide]-modified γ-Fe2O3 nanoparticles towards human tumor
cells. // Beilstein J. Nanotechnol. – 2018. – 9. – P. 2533-2545. doi:10.3762/bjnano.9.236
Step 2 – Design of water-soluble derivative of Les-3288 is novel 4-thiazolidinone derivative
whose potential anticancer activity will be proved at the National Cancer Institute in USA.
Completed
Resynthesized the Les-3833 substance (R. Lesyk, A. Lozynskyi).
Among series of pyrazoline-thiazolidinone-isatin conjugates have been identified one of the
most active compounds, Les-3833, with mean GI50 and TGI levels 0.071and 0.76 μM,
respectively. The detailed in vitro screening of Les-3833 was proved by the results of the
experiments conducted within the Development Therapeutics Program of screening new
anticancer compounds at the National Cancer Institute (Bethesda, USA). The results
demonstrated high antineoplastic activity of those 4-thiazolidinone derivatives towards most
of the 60 human cancer cell lines used in the testing. Les-3833 was highly active on non-smallcell lung cancer cell line HOP-92 (GI50 < 0.01 μM), colon cancer line HCT-116 (GI50 = 0.018
μM), central nervous system cancer cell line SNB-75 (GI50=0.0159μM), ovarian cancer cell
line OVCAR-3 (GI50=0.0216μM), and renal cancer cell line RXF 393 (GI50 = 0.0197 μM).
II – In vitro studies
Step 3 – In vitro investigation of redox status and pro-apoptotic effects with rat glioma C6 and
human glioma U251 cells at different drug dose. ROS will be measured using FACS analysis
and fluorescence microscopy. The apoptosis indicators will be studied by Western-blot analysis
of expression of principle biomarkers of apoptosis, such as cleaved pro-caspase 3 and others.
(Stoika R., Panchuk R.., Kobylynska L.)
Completed
It was shown that the action of novel putative anticancer 4-thiazolidinone derivative was
accompanied by much lower increase in the reactive oxygen species content of and lower
decrease in the activity of enzymes of the antioxidant system, compared with the action of
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doxorubicin. Thus, a combined application of such derivatives and antioxidants should be more
effective than using such combination in the case of doxorubicin application.
The Western-blot analysis was used for estimating the amount of apoptosis-related protein,
caspase 3, and cell stress-responsive protein kinase – Erk½. It was shown that the Les-3288
compound dose-dependently stimulated Erk1/2 in human glioma cells of U251 line, while the
temozolomide (TMZ) acted oppositely dose-dependently inhibiting this kinase, and
doxorubicin did not affect it significantly.
The results of FACS analysis of ROS level in human glioma U251 cells treated with studied
agents demonstrated that the Les-3288 and TMZ did not induce ROS production, while the
Dox caused its elevation at 6th h of cell treatment.
Related publications
2. Коbylinska L., Klyuchivska O., Grytsyna I., Finiuk N., Panchuk R., Starykovych M., Lehka
L., Lesyk R., Zіmenkovsky B., Stoika R. Differential pro-apoptotic effects of synthetic 4thiazolidinone derivative Les-3288, doxorubicin and temozolomide in human glioma U251
cells // Croatian Med. J. – 58, N2. – 2017. – P.150-159.
3. Finiuk N., Boiko N., Klyuchivska O., Коbylinska L., Kril I., Zіmenkovsky B., Lesyk R.,
Stoika R. 4-Thiazolidinone derivative Les-3833 effectively inhibits viability of human
melanoma cells through activating apoptotic mechanisms // Croatian Med. J. – 58, N2. –
2017. – P.129-139.
4. Kоbylinska L., Panchuk R., Skorohyd N., Senkiv Y., Heffeter P., Berger W., Boiko N.,
Mitina N., Zaichenko A., Lesyk R., Zіmenkovsky B., Stoika R., Vari G.S. Conjugation of
anticancer drugs with novel PEG-containing nanocarrier provides circumvention of drugresistance mechanisms in vitro and protects of general toxicity in vivo // Biotech,
Biomaterials and Biomedical. Chapter 3: Materials for Drug & Gene Delivery.
TechConnect Briefs. – 2017. – Vol. 3. – P. 60-63.
5. Kоbylinska L. I., Panchuk R.R., Lesyk R. B., Zіmenkovsky B. S., Stoika R. S. Indicators
of oxidative and nitrosative stress and activity of enzymes of nitric oxide metabolism in rats
treated with 4-thiazolidinone derivatives possessing antineoplastic activity // Ukr.
Biochem. J. – 2017. – Vol. 89, N 5. – P.77-83.
Step 4 – Choose the optimal concentrations of MNPs for in vivo studies, therefore investigate
the visualization of NP’s contrast vs. water with concentrations obtained in the vitro study
(Step 3) to measure and confirm the visibility for MNPs during ex-vivo brain imaging.
Completed
We conducted the Biodistribution study of 4-thiazolidinone-based anticancer lead compound
Les-3833. The animal research was performed in the laboratories of Bienta, Biological Services
Department Bienta/Enamine Ltd. Kyiv, Ukraine. The Les-3833 from blood rapidly uptake by
different organs, metabolized in the liver and excreted through the kidneys, and the half-life
time was at 24 hours. The pharmacokinetic parameters of Les-3833 in the brain showed very
low concentration for a short period of time indicates that practically it does not pass the bloodbrain barrier.
The results presented at the 14th RECOOP Bridges in Life Sciences Conference, April 1114, 2019
6. Коbylinska L.I., Lozynskii A.V., Lesyk R.B., Vari S.G. Pharmacokinetic assessment of 4thiazolidinone based lead compound Les-3833 for cancer treatment // RECOOP 9th
Annual Project Review Meeting. October 11-14, 2018, Bratislava, Slovak Republic. –
P.39.
III – In vivo studies
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Step 5 – In vivo study of Wistar rats injected with rat glioblastoma cells.
This research activity was cancelled and modified since the investigated compounds did
not cross the Blood Brain Barrier, therefore it was not performed.
Modification:
a., Novel 4-thiazolidinone derivative Les-3833 demonstrated their ability to suppress the
growth of NK/Ly lymphoma grafted to BALB/C mice that leads to an increase in life
longevity of the treated tumor-bearing animals.
Completed
The action of these compounds is accompanied by much less negative side effects evaluated
by measuring the activity of blood serum aspartate and alanine aminotransferases, as well as
red blood and white blood cell counts in the treated mice. The water based complex Les3833+PNC stabilized by the amphiphilic polymer provided enhancement of the antitumor
effect in vivo.
7. Kobylinska L., Skorohyd N., Klyuchivska O., Mitina N., Zaichenko A., Lesyk R.,
Zimenkovsky B., Stoika R. Increased antitumor efficiency and reduced negative side effects
in laboratory mice of 4-thiazolidinone derivatives in complexes with PEG-containing
polymeric nanocarrier // Biopolym. Cell. – 2018. – V. 34, N4. – P.313-328.
b., The polymer-based drug delivery complexes were established as a reliable approach
because of their ability to conjugate with a variety of insoluble compounds.
Completed
We refocused on increased water solubility with polymeric nanocarrier (PNC). The nanocarrier
delivery systems have been studied extensively for encapsulation and delivery of insoluble
anticancer drugs. Novel PNC was prepared for drug delivery, the biocompatibility was
demonstrated in vitro and in vivo and PNC reduced general toxicity in laboratory animals (rats
and mice).
8. Kobylinska L., Patereha I., Finiuk N., Mitina N., Riabtseva A., Kotsyumbas I., Stoika R.,
Zaichenko A., Vari S.G. Comb-like PEG-containing polymeric composition as low toxic
drug nanocarrier // Cancer Nanotechnology. – 2018. – 9(11). – P. 1-13.
Step 6 – Investigation of apoptosis-related proteins and ROS measurement – flow cytometry
(FACS) analysis and fluorescent microscopy. (Stoika R., Panchuk R., Student V., Kobylynska
L.)
Completed with polymeric nanocarrier to investigate the the proapoptotic effects of water
dispersed complexes of 4-thiazolidinone-based chemotherapeutics with a PEG-containing
polymeric nanocarrier
The PNC complex with experimental anticancer compounds (Les-3833) and Dox both in vitro
and in vivo enhanced the anticancer effects. These PNC complexes were equally effective in
the treatment of drug-sensitive and drug-resistant tumor cells. Therefore, the novel PNC is a
good candidate for targeted drug delivery and could improve the treatment of malignant tumors
with traditional drugs and/or with experimental anticancer compounds. The complexation of
Les-3288 and Les-3833 with the PEG-containing PNC enhanced their cytotoxic action towards
rat glioma C6 cells. The cytotoxic action was realized by apoptotic mechanisms, and confirmed
by FACS analysis as the presence of the pre-G1 fraction in the rat glioma C6 cells and of
Annexin V-single-positive cells. DNA comet analysis revealed single-strand brakes in the
nuclear DNA of treated glioma C6 cells that probably was not caused by the intercalation of
the studied compounds into the DNA molecule. The Les-3833 stabilized by the amphiphilic
PEG-containing PNC resulted in the water-based forms and provided enhancement of their
antitumor effect in vitro in comparison with the free form of the drugs.
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9. Kobylinska L., Ivasechko I., Skorokhyd N., Panchuk R., Riabtseva A., Mitina N.,
Zaichenko A., Lesyk R., Zimenkovsky B., Stoika R. and Vari S. G. Enhanced Proapoptotic
Effects of Water Dispersed Complexes of 4-Thiazolidinone-Based Chemotherapeutics with
a PEG-Containing Polymeric Nanocarrier // Nanoscale Res. Let. – 2019. – doi:
10.1186/s11671-019-2945-7
IV - Bio-imaging
Step 7 – Verify the size of glioblastoma, and the retention of the MNPs in tumor-injected side
of the brain with MRI using the formalin fixed brain samples from animal group A/B/C/D
(Gajovic S.,)
Was cancelled since the investigators concluded the planned complex of superparamagnetic
iron oxide nanoparticle and Les-3833 substance has no or very limited potential for
anticancer drug delivery in the brain due to the blood brain barrier.
BMYS RG 2017 – 2019 (April) Lozynskyi-Kobylinska #006, “Superparamagnetic iron
oxide nanoparticles as bio-imaging agent and carrier of anticancer drugs” grant
supported research projects were completed in the planned time frame (24 months) and
in the budget (2 x 5,000.00 USD).
Partner’s Report on purchases and spending of BMYS Grant – ICB – Dr. Rostyslav
Panchuk
According to Project plan, one of our parts was:
II – In vitro studies
Step 3 – In vitro investigation of redox status and pro-apoptotic effects with rat glioma
C6 and human glioma U251 cells at different drug doses. ROS will be measured using
FACS analysis and fluorescence microscopy. The apoptosis indicators will be studied
by Western-blot analysis of expression of principle biomarkers of apoptosis, such as
cleaved pro-caspase 3 and others. (Stoika R., Panchuk R., Lozynskyi A., Kobylinska
L.)
1) PRO-G1112 CellTiter 96 AQueous MTS Reagent Powder (Bio-Science)
Target of the measurements: human leukemia and glioma cell lines under the action of Les3833 and Les-388 compounds
Who performed the measurements?
Yuliya Kozak, Nadiya Skorokhyd on BioTek ELx800 multiplate reader
Achieved results:
It was found that the novel formulation of Les-3288 demonstrated higher cytotoxic activity
towards both Jurkat T-leukemia cells and C6 glioma cells compared to the novel formulation
of Les-3833. In particular, Les-3833 in 2 µM dose killed ~50% of Jurkat T-leukemia cells,
while for Les-3288 the same concentration led to death of 90% cells. However, in our previous
studies with another we achieved the opposite results. Taking into consideration multiple
repeats of the MTT assay and verification of obtained data by trypan blue staining and manual
cell counting under a light microscope, this cannot be an artifact or limitation of the MTT assay.
Based on results of MTT and trypan blue assays, the next concentrations of Les-3288 and Les3833 used were – 0,5 µM, 1 µM, 2 µM.
2) DCFDA (D6883-250MG), Sigma Aldrich
Target of the measurements: human leukemia and glioma cell lines under the action of Les3833 and Les-3288 compounds
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Who performed the measurements?
R. Panchuk on FACScan flow cytometer
Achieved results:
It was revealed that Les-3288 and Les-3833 have a little impact on H2O2 production in human
Jurkat T-leukemia cells at various timepoints (6, 12, 24h). In all cases the H2O2 level under the
action of Les-3833 and Les-3288 was beyond the threshold, even at the highest doses of these
compounds, killing 50% and 90% of tumor cells, respectively. However, positive controls (100
µM H2O2 itself at 6h and 1 µM of doxorubicin at 24h) worked well, increasing H2O2 levels in
Jurkat T-cells 2-fold in both cases. Similar results were also obtained on C6 glioma cells at the
24h timepoint.
Thus, one can conclude that anticancer activities of Les-3288 and Les-3833 do not involve
H2O2 production in tumor cells.
3) DHE (D7008-10MG), Sigma Aldrich
Target of the measurements: human leukemia and glioma cell lines under the action of Les3833 and Les-3288 compounds
Who performed the measurements? R. Panchuk on FACScan flow cytometer
Achieved results: In contrast to DCFDA studies, Les-3288 led to a strong (4-fold) induction
of superoxide anions in human Jurkat T-leukemia cells at 24h after treatment. This event was
accompanied by death of 90% of leukemia cells. In contrast to Les-3288, another compound
Les-3833 demonstrated no effect on superoxide production at 24h even at the highest dose (2
µM), leading to death of 50% tumor cells. Based on these results, we assume that increase of
superoxide production is tightly connected with terminal stages of apoptosis induced by Les3288, but not Les-3833. This idea is supported by absence of any signs of O2- in Jurkat Tleukemia cells at 6h and 12h after treatment with Les-3288 and Les-3833, which excludes any
role of ROS in orchestration of early stages of apoptosis in tumor cells under 4-thiazolidonone
treatment.
4) 65-0851-38 eBioscience™ JC-1 Mitochondrial Membrane Potential Dye 5 mg
Target of the measurements: human leukemia and glioma cell lines under the action of Les3833 and Les-3288 compounds
Who performed the measurements? R. Panchuk on FACScan flow cytometer
Achieved results:
The main idea of this study was to reveal the role of mitochondria in 4-thiazolidinone-induced
apoptosis, based on the suggestion that mitochondria are the main source of superoxide anion
production in the cells. Analysis of mitochondrial membrane potential was done at 24h after
the addition of 4-thiazolidinines to cell culture, as increase of O2- levels was observed only at
this timepoint. It was revealed that Les-3833 (2 µM) led to very weak (15%) depolarization of
mitochondria in Jurkat T-leukemia cells at 24h, while Dx (0.5 µM) possessed much stronger
impact on mitochondrial dysfunction (40% depolarized mitochondria). Surprisingly, Les-3288
at the 2 µM dose also led to potent depolarization of mitochondria (40-45%). These data clearly
indicate an involvement of mitochondria and mitochondria-derived superoxides at late stages
of apoptosis, induced by Les-3288, but not by Les-3833.
5) Apoptosis Antibody Sampler Kit (VTSZ: 3822000099)
Target of the measurements: human Jurkat T-leukemia cells under the action of Les-3833
and Les-3288 compounds
Who performed the measurements? R. Panchuk
Achieved results:
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Studies of activation of apoptosis signaling pathways have revealed that Les-3833 and Les3288 lead to induction of late apoptosis at 24h after treatment. At this timepoint simultaneous
activation of effector caspase-3 and cleavage of its substrate PARP-1 were observed, altogether
with cleavage of procaspase-8, -9, involved in receptor-mediated and mitochondria-mediated
apoptosis. Further increase of the concentration of Les-3833 led to earlier induction of
apoptosis (12h), but we still have not observed differences in the pattern of activation of the
aforementioned caspases. Thus, one can assume that selected 4-thiazolidinones lead to
induction of mixed-type apoptosis, and mitochondrial-derived caspase-9 plays one of the key
roles there, which correlated with results from DCFDA, DHE and JC-1 assays, obtained by us
earlier.
6) ER Stress Antibody Sampler Kit (VTSZ: 3822000099)
Target of the measurements: human Jurkat T-leukemia cells under the action of Les-3833
and Les-3288 compounds
Who performed the measurements? R. Panchuk
Achieved results:
The idea of this part of the study was to check if Les-3288 and Les-3833 may induce ER stress
in tumor cells. However, in our studies we did not reveal any statistically significant changes
in expression of BiP, calnexin and CHOP proteins under the action of both compounds under
24h. Additional experiments with tunicamycin and thapsigargin (ER stress inducers) are
planned to verify these data.
7) Propidum iodide (P4170-25MG)
Target of the measurements: human Jurkat T-leukemia cells under the action of Les-3833
and Les-3288 compounds
Who performed the measurements?
Yu. Kozak, N. Skorokhyd, R. Panchuk
Achieved results:
PI staining was used to determine cell cycling of Jurkat, U251 and C6 glioma cells under the
action of the selected 4-thiazolidinones. U251 cells were found to be an unappropriate model
for PI staining, as during their fixation a huge amount of cell debris appeared – a phenomenon,
which was absent in C6 glioma cells and Jurkat T-cells. In every case no significant changes
were observed in sub-populations of G1, S and G2-positive cells under the action of Les-3288
and Les-3833, however, a decent increase in number of cells in pre-G1 phase (apoptotic) was
revealed at high doses of these compounds. This indicates their strong pro-apoptotic activity,
but inability to arrest tumor cells in specific phases of the cell cycle.
Additional experiments, which may be also included in project report
In vitro studies of super-paramagnetic nanoparticles with conjugated Les-3833 compound
towards carcinoma and leukemia cell lines with various sensitivity to chemotherapeutics.
The obtained results did not show any benefits of immobilization of the Les drug on magnetic
nanoparticles, as functionalized nanoparticles demonstrate higher activity than particles with
the Les drug, but these aims were also included in the project plan, and thus have to be present
in the project report.
Overall outcome: The current project was aimed at the study of molecular mechanisms of
proapoptotic activity of novel 4-thiazolidinone derivatives Les-3288 and Les-3833 and further
enhancement of their anticancer potential by immobilization on super-paramagnenic
nanoparticles, functionalized with a specific polymer.
It was revealed that compound Les-3288, characterized by the presence of a phenyl side group,
leads to mitochondrial dysfunction and a 4-fold increase of superoxide anion production in
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Jurkat T-leukemia cells after 24h incubation. In contrast to it, Les-3833, which contains a
naphthalene side group, demonstrates no impact on mitochondria or on ROS production,
assuming that side groups in the molecule of 4-thiazolidones may determine their
mitochondria-targeting properties.
However, immobilization of Les-3833 on super-paramagnetic nanoparticles had only a
negative effect on their cytotoxic activity. We suggest this was due to the very large size of the
nanoparticles (~800 nm), which are not actually of nano-size, and thus may interferre with the
drug’s cytotoxic action. This suggestion is partially supported by the fact that functionalized
nanoparticles themselves possess high toxicity towards tumor cell lines, which should also be
taken into consideration before drug immobilization studies.
Publications or planned manuscripts:
1) A manuscript with running title “Mechanisms of proapoptotic activity of novel 4thiazolidinone derivative Les-3833 towards leukemia cells: in vitro and in vivo
study” is under preparation
2) Plichta Z, Kozak Y, Panchuk R, Sokolova V, Epple M, Kobylinska L, Jendelová P,
Horák D. Cytotoxicity of doxorubicin-conjugated poly[N-(2-hydroxypropyl)
methacrylamide]-modified γ-Fe2O3 nanoparticles towards human tumor cells.
Beilstein J Nanotechnol. 2018 Sep 25;9:2533-2545. (IF=2,97)
##########################################################################
SPR 2017 – 2018 - Geza Muranszky -Livia Sarkadi #007
RECOOP Grant - Support Priority Research (SPR)
Change in Fatty Acid Composition in Visceral – Subcutaneous Adipose tissue and
Plasma of elderly pre-diabetic Rats
Project period: 12 months
Purchasing Inventory and Justification completed
Central purchasing
RECOOP purchasing completed June – July 2017
They spent the budget: 5K
Livia Simon Sarkadi, Geza Muranszky
Department of Food Chemistry and Nutrition, Faculty of Food Science, Szent Istvan
University, Budapest, Hungary
Reports already reviewed
RECOOP 13th Annual Scientific Conference, April 13 -14, 2018 Zagreb, Croatia
9th RECOOP Project Review Meeting October 12 -13, 2018 Bratislava,
##########################################################################
BMYS RG 2017-2018 Domokos – Guttman #008 Request for Modification
Modification of IgG-glycosylation and plasma N-glycome related to obesity during
pregnancy
Apolka Domokos, University of Debrecen, Hungary
Request: change Young Scientists
Before the requested modification minimal research work was conducted!
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BMYS RG 2018-2019 Matsyura – Sarkadi – Volkovova #009 Final Report and Request
for Extension
Dynamics of anthropometric measurements and nutritive status in children with cow’s
milk allergy: 12 months follow up study
Matsyura O.1, Besh L.1, Vari S.G.2
1
Department of Pediatrics №2, Danylo Halytsky Lviv National Medical University, Lviv
79010, Ukraine;
2
International Research and Innovation in Medicine Program, Cedars - Sinai Medical Center,
Los Angeles, CA, USA.
Corresponding author: Oksana Matsyura, omatsyura@gmail.com
Keywords: cow’s milk allergy, anthropometric measurements, weight, height, children.
Introduction: The assessment of anthropometric measurements represents the most important
part of nutritional assessment, because growth is a sensitive indicator of adequate intake of
energy and proteins.
Methods: The cow’s milk allergy patients (n=60) were randomized to either specific oral
tolerance induction (group 1, n=30) or milk elimination diet (group 2, n=30). The following
data were analyzed: presence of allergy, duration of cow’s milk allergy, and anthropometric
measurements (weight, height) and nutritive status at baseline and at 12 months dynamic.
Results: At 12 months, children with cow’s milk allergy in group 1 (specific oral tolerance
induction) had a mean weight of 15,02±1,96 kg and those in group 2 (elimination diet) had a
mean weight of 13,9±1,61 kg. Compared to baseline, these weights at 12 months represented
a significantly greater weight gain in group 1 than in group 2 (23,84±6,22% vs 11,31±3,33%;
F = 43,5; p <0,001). Children who were treated with the elimination diet (group 2) had the
smallest percentage weight gain at 12 months of any group.
At 12 months, children with cow’s milk allergy in group 1 (specific oral tolerance induction)
had a mean height of 94,87±6,93 cm and those in group 2 (elimination diet) had a mean height
of 95,5±6,45 cm. Compared to baseline, these heights at 12 months represented a significantly
greater height gain in group 1 than in group 2 (9,88±3,20% vs 8,21±2,67%; F = 3.37 p = 0.02).
Children who were treated with the elimination diet (group 2) had the smallest percentage
height gain at 12 months of any group.
Discussion: An elimination diet has proved to be inappropriate in comparison to oral milk
tolerance therapy because it will deprive the body of receiving such nutrients that children truly
need to maintain a healthy life.
Conclusions. Specific oral tolerance induction is an alternative treatment option to gradually
expose children to the food that is causing the allergy and let their bodies adapt. Removing
important products from a baby's diet requires an equivalent replacement with other foods. The
study will continue and we will have 24 month follow up.
Acknowledgement: This work was supported by the Association for Regional Cooperation
in the Field of Health, Science and Technology (RECOOP HST Association), Bohdan
Malaniak CSMC - RECOOP Young Scientists (BMYS) Research Grant BMYS RG 20182019 Matsyura – Sarkadi – Volkovova #009.
Ethical Committee or Institutional Animal Care and Use Committee Approval: Danylo
Halytsky Lviv National Medical University 03/02/2017 № 5.
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Nanoparticle biocorona for neuromodulation
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Introduction: Self-assembling biomolecular corona at the nanoparticle surface plays an
important role in nanoparticle “behavior” in the organism, development of nanoparticleassociated biological effects, and degradation/clearance of nanoparticles in the organism.
Methods: Chemical nanoparticle synthesis; laser correlation spectroscopy; preparative
biochemistry, fluorescence and radiolabel assays were used in the study.
Results: Using radiolabeled L-[14C]glutamate (the major excitatory neurotransmitter in the
central nervous system) and magnetic fields, we developed an approach for monitoring the
transient glutamate biocorona at the surface of γ-Fe2O3 nanoparticles, synthesized in the
Department of Polymer Particles, Institute of Macromolecular Chemistry. γ-Fe2O3
nanoparticles revealed a high capability to absorb glutamate/L-[14C]glutamate. Albumin,
the main protein component of blood plasma, did not prevent glutamate biocoating
formation at the nanoparticle surface. Laser correlation spectroscopy confirmed an increase
in the size of nanoparticles in the synaptosomal incubation media and mitigation of this
increase by the blood plasma. Here, we also performed comparative analysis of biocorona
formation feasibility at the surface of carbon dots (synthesized in the Department of
Neurochemistry, Palladin Institute of Biochemistry, NAS of Ukraine), the above mentioned
maghemite nanoparticles and quantum dots (synthesized in Department of Experimental
Physics, Wroclaw University of Technology) and the ability of the biocorona to change
neuroactive properties of nanoparticles. These experiments were carried out using brain
nerve terminals and measurements of the nanoparticle-induced changes in the ambient level
of L-[14C]glutamate. It was shown that quantum dots did not increase the ambient level of
L-[14C]glutamate in synaptosomes and albumin had no effect on this level. In contrast,
carbon nanodots and maghemite nanoparticles increased the ambient L-[14C]glutamate
level in nerve terminals and albumin suppressed this effect.
Discussion and Conclusion: Transient glutamate biocorona at the surface of maghemite
nanoparticles can be used for glutamate delivery/removal in the peripheral nervous system
and other tissues, and in the brain using intracranial injection or during traumatic brain
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injury for modulation of extracellular glutamate homeostasis. Quantum dots without and in
the presence of albumin were inert regarding changes in synaptic transmission, whereas
neuroactive properties of carbon nanodots and maghemite nanoparticles can be modulated
by albumin biocorona.
Ethical Committee Approval: Experiments were carried out in accordance with the
European Guidelines and International Laws and Policies (Directive 86/609/EEC); the
protocols were approved by the Animal Care and Use Committee of the Palladin Institute
of Biochemistry (Protocol # 1 from 05/01-2016).
Acknowledgments: “This work was supported by the Association for Regional Cooperation
in the Field of Health, Science and Technology (RECOOP HST Association), RECOOP –
CSMC Senior Scientists (RCSS) Research Grant/ Bohdan Malaniak CSMC - RECOOP Young
Scientists (BMYS) Research Grant, as part of the project number #011.
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Comprehensive pharmacokinetic study of antihistamine drugs in pregnant and nonpregnant rats and evaluation of their effect on brain development
Anita Sztojkov-Ivanov 1, Vedrana Ivic 2
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Keywords: pharmacokinetics, pregnancy, antihistamines, brain development
Aim. The aim of the study is to investigate and compare the pharmacokinetic properties of
second generation antihistamine drugs with analyzing plasma concentrations of pregnant and
non-pregnant rats by high-performance liqiud chromatographic method. Our further aim is to
investigate the antagonizing effect of antihistamines on the function of histamine in embryonic
brain development by immunohistochemical analysis of fetal brain tissues.
Background. It is well known, that the specific physiological changes in pregnancy may alter
the pharmacokinetics of a drug, thus may impact the drug’s effect. During pregnancy, drugs
can result in severe structural fetal malformations and functional or growth disorders.
Therefore, detailed pharmacokinetic information is required to adjust therapeutic treatment and
dosing strategies during pregnancy to avoid teratogenic effects.
Histamine is one of the first neurotransmitter to be present in the CNS during rat embryonic
development, reaching its maximum level at embryo days 14-16, coincides with the period of
neuronal differentiation in brain regions. There is also evidence that H1 receptors are
extensively expressed from gestation day 14 during CNS development. According to these
findings, effects attributed to histamine may be blocked by the H1-selective antagonists.
Scientific justification. Second generation antihistamines are preferably used after the first
trimester and avoided in the early pregnancy when organogenesis takes place (Kar et al. 2018).
FDA has categorized them in pregnancy category B or C. It was established that in rats, high
levels of histamine found in the embryonic nervous system and the presence of an active
histaminergic system is important for proper brain development, although the precise
physiological role of histamine is still unclear (Molina-Hernández et al. 2012).
199

Planned outcome. Our results may give a better understanding the influence of pregnancy on
pharmacokinetic profiles of the selected antihistamine drugs. The study may allow dosing
strategies with improve efficacy and limited maternal and fetal risks. Our further results may
help to clarify the relationship between histamine and neural differentiation required for
formation both normal and pathological brain function.
Ethical Committee Approval: Hungarian Ethical Committee for Animal Research
(permission number: IV/198/2013).
The modification was accepted. RECOOP HST Association signed the General
Memorandum of Understanding with Faculty of Medicine, University of Szeged. The
project could start after the Cooperation Research Agreement is signed.
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BMYS RG 2019 (April) Dumych – Bilyy #013
Soot-derived carbon nanoparticles in the induction of low grade inflammation in the
lungs
Tetiana Dumych, Danylo Halytsky Lviv National Medical University, Lviv, Ukraine
The modification was accepted. RECOOP HST Association signed the General
Memorandum of Understanding with Danylo Halytsky Lviv National Medical University,
Lviv, Ukraine. The project could start after the Cooperation Research Agreement is signed.
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Activation of neutrophils by natural body nanocrystals as a common disease mechanism
underlying nutrition-related low-grade inflammation
Rostyslav Bilyy, Prof
Danylo Halytsky Lviv National Medical University
Background: Imbalance in nutrition habits with predominance of fat and junk food as well as
high fructose and sugar content both contribute to the development of non-alcoholic fatty liver
disease (NAFLD) (Jensen, J Hepatol, 2018). NAFLD eventually results in non-alcoholic
steatohepatitis (NASH), a severe condition affecting 5% of the population.
High content of cholesterol results in formation of cholesterol nanocrystals in the
hepatobiliary system, while fructose induces formation of monosodium urate crystals (the
trigger of gout attacks). Both types of crystals – cholesterol (Desai, 2017) and monosodium
urate (Schauer, 2014) were shown to interact with neutrophilic granulocytes, either bloodderived or those patrolling ducts and tissues - and cause formation of neutrophil extracellular
traps (NETs). NETs are decorated with a plethora of enzymes, released from neutrophil
granules and were shown to cleave cytokines (Schauer, 2014) or circulating immune complexes
and alter immunoglobulin glycan exposure (Paryzhak, 2018), and damage hepatocytes (Allen,
2011; Li, 2017).
Hypothesis to be tested: The current project aims to decipher common disease mechanisms
connecting junk food to low grade inflammation and test a few preventive approaches directed
to target NETs formation in their ability to influence liver damage induced by high cholesterol
and high fructose diets.
Project Plan:
The current project aims to decipher common disease mechanisms connecting junk food
to low grade inflammation and test a few preventive approaches directed to target NETs
formation in their ability to influence liver damage induced by high cholesterol and high
fructose diets.
The aim of the project is:
1. Prove the hypothesis of common disease mechanisms by testing the axis that junk
food leads to formation of nanocrystals → neutrophil activation with NETs formation
→
a) direct damage of liver cells and
b) modification of circulating immune complexes → altered glycan exposure;
both a) and b) conditions provoke low-grade inflammation.
2. test available pharmaceuticals known to suppress NETs formation and act on
neutrophil depletion, extravasation, ROS-dependent NETs formation and other
pathways 7 with the aim to stop low-grade inflammation.
Methodology: Analysis of animals, subjected to high cholesterol and high fructose diet, will
be done using routine analysis based on body weight, sugar levels, etc. Also to be performed
are histological analysis of liver tissues with H&E staining, immunohistochemistry for
neutrophil markers, detection of lipids and collagen fibers, measurement of activity of
neutrophil-specific enzymes in blood, and glycosylation of serum immunoglobulins IgG/IgM
and circulating immune complexes.
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Lipid rafts of an Alzheimer’s disease cellular model visualized by super-resolution
fluorescence microscopy
Bartosz Krajnik
Department of Experimental Physics, Wroclaw University of Science and Technology,
Poland
E-mail: bartosz.krajnik@pwr.edu.pl
Background: Lipid rafts are protein microdomains composed of sphingolipids, sterols and
specific proteins responsible for cell sensing, endocytosis and adhesion. Complex
gangliosides are the key structural and functional component of neuronal lipid rafts. The
interaction between the lipid anchor of gangliosides and cholesterol plays a crucial role in
lipid rafts stabilization while the interaction between the glycan chain of gangliosides and
proteins affects the protein activity. The interference in ganglioside expression disrupts the
lipid raft architecture and function. It has been shown that ganglioside GM1 binds to amyloid
β-precursor protein changing its conformation and processing by γ-secretase. As a result,
insoluble β-amyloid is precipitated in the form of plaques. Oligomers of β-amyloid are highly
toxic and cause apoptosis of neural cells. The processing and aggregation of β-amyloid take
place predominantly in neuronal lipid rafts.
Rational: The understanding of the connection between neuroinflammation, structure of the
lipid rafts and insulin resistance may shed new light on the mechanism of neurodegenerative
diseases. We use the SH-SY5Y neuroblastoma cell lines differentiated with retinoic acid.
Cultures will be grown in the presence of P4, simvastatin and metformin or liraglutide. This
approach allows us to study the influence of three popular drugs on the neuronal cell
membrane dynamics. Differentiated neuroblastoma cultures will be induced for insulinresistance with a filtered media from a lipopolysaccharide activated BV-2 murine microglial
cell line. Lipid rafts will be isolated by using a non-detergent biochemical method and the
positions of β-amyloid precursor protein, gamma-secretase, p75NTR and insulin receptor will
be verified with Western blot analysis. Positions of the same epitopes in relation to the
raft/non-raft markers will be further investigated immunocytochemically by fluorescence
super-resolution microscopy.
Methods: Super-resolution optical fluctuation imaging (SOFI) is the method of choice when
studying biological samples. It allows for imaging of densely labelled samples below the
diffraction limit. Due to the need of multicolour imaging, a custom-made optical circulator will
be implemented into the present optical setup and optimized for the selected fluorophores. The
use of a state-of-the-art sCMOS detector allows for rapid acquisition of thousands of frames
and super-resolution image reconstruction.
Expected outcomes: Both contrast and resolution improvement given by the advanced
fluorescence microscopy techniques will provide new insight into activation of insulin
signaling and processing of β-amyloid precursor proteins in lipid rafts. Also, we expect to
reveal influence of P4, simvastatin, metformin and liraglutide on lipid raft constituents and
amyloid fiber formation. We consider this study introductory to more detailed, systematic
studies on potential new drugs for treatment of central insulin resistance and
neurodegeneration.
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Immune response for water dispersed complexes of 4-thiazolidinone-based
chemotherapeutics with a PEG-containing polymeric nanocarrier
Tulinska J1*, Babincova J2, Liskova A1, Alacova R2, Rollerova E2, Madrova N1, Chladekova
P1, Horvathova M1, Jadudova S2, Szabova M1, Voronovska M3, Kobylinska L3
1
Faculty of Medicine, 2 Faculty of Public Health, Slovak Medical University, Bratislava,
Slovakia
3
Department of Biochemistry, Danylo Halytsky Lviv National Medical University, Lviv,
Ukraine
* Corresponding author: e-mail: jana.tulinska@szu.sk
Keywords: polymeric nanocarrier, 4-thiazolidinone derivatives, chemotherapeutics, immune
response
Introduction: Cancer immunotherapy that is an artificial stimulation of the immune system to
treat cancer has become a daily practice. This therapy is improving the human body’s natural
ability to fight cancer. One of the novel approaches to activate the immune response and to
deliver anticancer drug are newly designed nanocarriers.
Background: Nanocarriers offer an attractive means for delivery of chemotherapeutics and at
the same time they can initiate a particular arm of an immunostimulatory cascade leading to
killing of tumor cells. One of the novel innovative polymer-based therapeutics are 4thiazolidinone derivatives (compounds ID 3288 and ID 3833). They are structurally similar to
the patented group of the pyrazoline-thiazolidinone-isatins and possess the antineoplastic
activity toward cultured mammalian tumor cells. These derivates demonstrated lower general
toxicity compared with the toxicity of doxorubicin.
Objective of the project: Our project will investigate the cellular and humoral immune
response to 4-thiazolidinone derivatives conjugated to a PEG-containing polymeric nanocarrier
as promising tools in anticancer therapy.
Methods: Evaluation of the effect of 4-thiazolidinone derivatives (compounds ID 3288 and ID
3833) and their complexes with the polymeric nanocarrier on the function of human
lymphocytes, phagocytic activity and respiratory burst of leukocytes and in vitro production of
cytokines will be performed using immune assays.
Expected outcomes: Assessment of newly designed nanocarriers that potentially modulate the
immune response will bring a new aspect to Nanomedicine and Nano-safety. The development
of new nanocarriers that carry drugs to target sites in the body promises a safer and more
effective drug delivery. Except for scientific outputs, the project will bring a newly established
cooperation between the Department of Biochemistry, Danylo Halytsky Lviv National
Medical University, Lviv, Ukraine and Slovak Medical University, Bratislava, Slovakia and
the project will support new prospective young scientists to obtain future individual research
grants.
The study will be approved by the Ethical Committee.
Acknowledgements: The study will be supported by the Bohdan Malaniak CSMC - RECOOP
Young Scientists Research Grant 2018– 2019. We thank Cedars - Sinai Medical Center’s
International Research and Innovation in Medicine Program, the Association for Regional
Cooperation in the Fields of Health, Science and Technology (RECOOP HST Association) for
their support of our organization as participating Cedars – Sinai Medical Center - RECOOP
Research Centers (CRRC).
Reference:
Kobylinska LI et al.: Putative anticancer potential of novel 4-thiazolidinone derivatives:
cytotoxicity toward rat C6 glioma in vitro and correlation of general toxicity with the balance
of free radical oxidation in rats. Croat Med J. 2016;57:151-63.
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Lifestyle characteristics of university students: investigation of eating behavior
Sándor Huszár1 – Radana Gurecká2 – Norbert Buzás1 - Katarína Šebeková2
1
University of Szeged - 2Comenius University
Background: Health is one of the most important factors in our life that has received an
increasing attention in recent decades due to the changing lifestyle in the society. In developed
countries there is an increasing number of obese young adults who should do more for their
health, however their lifestyle usually do not support to this (personal and also social) aim.
Eating as a dominant part of lifestyle became especially important since some eating habits can
contribute to the health while other habits can endanger it. The World Health Organization also
approaches this issue. The organization aims to create a better and healthier future for societies
and expressed in the Jakarta Declaration (1997) that individual factors play important role in
obesity that should be addressed.
Rational: Eating is one of the most relevant influencing factors (like sedentary lifestyle,
biological factors, environment, etc.) that can cause obesity. Young adults who eat unhealthily
may suffer from other diseases due to the effect of obesity. Obesity can result in chronic
illnesses while the medical treatment contributes to additional costs which can danger
maintaining the health care system. Thus, there is a need to better understand obesity and
individuals’ behavior towards different eating habits.
Methods: The Dutch Eating Behavior Questionnaire (DEBQ, van Strien 1986; van Strien
2012) will be used for the investigation of eating habits and other healthy lifestyle
characteristics will be also analyzed. The aim of the research is to investigate the eating habits
of young adults and measure the impact of different influencing factors relating to lifestyle
characteristics.
Expected outcomes: The research will be conducted in two countries: in Hungary and in
Slovakia. We want to unfold similarities and differences between the two groups and gain
better insight into the impact of eating habits on health. The results can contribute to
development of prevention programs to reduce the number of obese young adults and prevent
them to reach higher weight.
References
Van Strien, T. – Frijters, J. E. R. – Bergers, G. P. A. – Defares, P. B. (1986): The Dutch
Eating Behavior Questionnaire (DEBQ) for Assessment of Restrained, Emotional, and
External Eating Behavior. International Journal of Eating Disorders, 5 (2) 295-315.
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Obese pregnancy and GDM change human milk secretory cytokines and alter IgG - IgA
N-glycans and fatty acids
Reka Anna Vass and Tibor Ertl, University of Pécs, Hungary
Pro- and anti-inflammatory cytokines in breast milk [abstract on Page 16]
Reka Anna Vass, University of Pécs, Hungary
Ultrasonographic evaluation of glycemic control effect on placental vascularization in
pregnancy with type 1 diabetes mellitus [abstract on Page 20]
Andrea Suranyi, University of Szeged, Szeged, Hungary
Secretory IgG and IgA N-glycans alteration in human milk of obese pregnant women
with gestational diabetes mellitus [abstract on Page 18]
Apolka Domokos, University of Debrecen, Debrecen, Hungary
IgG N-glycosylation in human milk and serum of obese women with cow milk allergy and
in serum of their formula-fed infants [abstract on Page 39]
Anna Farkas, University of Debrecen, Debrecen, Hungary
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