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rd
Conference Programme of 3 Young Scientists’ Day

November 30™", 2021 - Registration

8:30 -9:00 ‘Participants registration
9:00-9:30 Opening ceremony
9:30-10:30 Section 1.

Section I.

Moderators: Ines Bili¢ Curci¢, associate professor; Ivana Maji¢, full professor; Elvira Kova¢- Andrié,
associate professor

Elementi ponasanja kao rani biomarkeri izlozenosti / Behavioural
elements as the early biomarkers of exposure (T. Perd, D. K.

9:30-9:40 Hackenberger, D. K. Hackenberger, B. K. Hackenberger) — Department

of Biology Osijek

Nacionalno istrazivanje prehrambenih navika dojenéadi i male djece 2017-
9:40 — 950 21/ Food Consumption Survey in Infants and Children in Croatia

2017-2021 (L. Soher, M. Pavli¢, M. Jurkovié, D. Sokolié, D. Kenjeri¢) —
Faculty of Food Technology Osijek

Utjecaj vrste i strukture krmiva na razvoj probavnog sustava, proizvodne
pokazatelje i metabolicki profil teladi / Influence of type and structure of
9:50 - 10:00 feed on digestive system development, production indicators and
metabolic profile of calves (M. Ronta) — Faculty of Agrobiotechnical
Sciences Osijek

Razvoj nove metode bazirane na elektroforezi na mikrocipu za

detekciju B-alanina i L-histidina u dijetetskim suplementima /
Development of new microchip electrophoresis method for

detection of g-alanine and L-histidine in dietary supplements (I. Pukles,
N. Sakag, B. Matasovi¢, B. Sarkanj, M. Jozanovi¢) — Department of
Chemistry Osijek

10:00-10:10

Kofein u energetskim napitcima i njegovi zdravstveni ucinci / Caffeine in
10:10-10:20 energy drinks and its health effects (N. Pavlovi¢, K. Vitale, S. Jokié¢, M.
Miskulin, I. Miskulin) — Faculty of Medicine Osijek

Novi tipovi zadataka u tradicionalnoj nastavi fizike / New types of physics
10:20 — 10:30 problems in traditional setting (D. Kuvezdi¢, G. Planinsi¢) — Department of
Physics Osijek

10:30-11:00 Coffee Break




Section II.

Moderators: Martina Smoli¢, full professor; Selma Mlinari¢, assistant professor; Tanja Zuna
Pfeiffer, associate professor

Raznolikost zajednice makrozoobentosa u planinarskim vodotocima Parka
prirode Papuk, Hrvatska / The presence and distribution of freshwater
11:00-11:10 macroinvertebrates in mountain streams of Papuk Nature Park,
Croatia (V. Ergovi¢, D. Cerba, M. Koh, I. Turkovi¢ Cakali¢, M. Mitrovic)
— Department of Biology Osijek

Tjelesna aktivnost i procjena boli u donjem dijelu leda kod studenata
sestrinstva i fizioterapije / Physical activity and evaluation of lower back

11:10-11:20 pain in students of nursing and physiotherapy (K. Rozac, S. Miksi¢, A.
Grgi¢) — Faculty of Dental Medicine and Health Osijek
Imunoloski odgovori i endotelna aktivacija nakon 7-dnevne visokoslane dijete
u zdravih, mladih pojedinaca / Immune Responses and Endothelial

11:20 - 11:30 Activation Following 7-Day High-Salt Diet in Young Healthy Individuals

(A. Knezovi¢, N. Kolobarié, |. Drenjan¢evié, Z. Mihaljevi¢, P. Susnjara, I.
Jukié¢, M. Stupin, A. Kibel, S. Marczi, M. Mihalj, A. Stupin) — Faculty of
Medicine Osijek

Razina oksidacijskog stresa u uvjetima intenzivnog fizickog napora u lovackih
pasminapasa/ The level of oxidative stress in conditions of intense
11:30-11:40 physical effort in hunting dog breeds (I. Paréetié- Kostelac, M. Speranda, T.
Florijanci¢, I. Boskovi¢, D. Beslo, N. Poljicak Milas, T. Kopacin) — Faculty of
Agrobiotechnical Sciences Osijek

Zadovoljstvo poslom medicinskih sestara i tehnicara koji izraduju i
postavljaju imobilizacije u Hrvatskoj / Job Satisfaction of Nurses
11:40-11:50 Technicians who Make and Apply Immobilizations in Croatia (M.
Gasi¢, S. Miksi¢) — Faculty of Dental Medicine and Health Osijek

Section IlI.

Moderators: Igor Lukacevi¢, associate professor; Burdica Ackar, full professor; Martina
Medvidovi¢-Kosanovié, associate professor

Proizvodnja lipaze porijeklom iz Thermomyces lanuginosus:optimiranje i

uvecavanje mjerila bioprocesa/ Lipase production from Thermomyces

11:50 — 12:00 lanuginosus: optimization and scale-up of the bioprocess (D. Sibali¢, M.

Tisma) — Faculty of Food Technology Osijek

Teorijsko modeliranje perovskitnih heterostruktura ZnO - BaTiO3 /
Theoretical modelling of perovskite heterostructures ZnO -
BaTiO3 (I. Kovag, . Lukacevi¢, M. Muzevi¢, M. Varga Pajtler) —
Department of Physics Osijek

12:00-12:10




Utjecaj narusenja Lorentzove invarijancije na visokoenergetske gama spektre
astrofizikalnih izvora / Influence of Lorentz invariance violation on very
high energy gamma-ray spectra from astrophysical sources (J. Striskovic¢)
— Department of Physics Osijek

12:10-12:20

Uporaba anorganskih oksida u fotokatalizi / Application of inorganic oxides
12:20-12:30 in photocatalysis (M. Terzi¢, P. Zivkovi¢, J. Kojéinovi¢, D.
Tatar, M. Korica, E. Kova¢-Andri¢) — Department of Chemistry Osijek

Talozenje kalcijeva oksalata monohidrata i dihidrata s galnom kiselinom/
Precipitation of calcium oxalate monohydrate and dihydrate with
12:30-12:40 gallic acid (S. Goman, S. Safranko, D. Goman, S. Joki¢, M. Medvidovi¢-
Kosanovi¢, A. Stankovi¢) — Department of Chemistry Osijek

Procjena toksi¢nosti aktivne tvari azoksistrobin i komercjalnog pripravka
(Quadris®) na ne ciljni organizam tla Enchytraeus albidus / Toxicity
evaluation of the active ingredient azoxystrobin and a commercial

12:40-12:50 . i i
product (Quadris®) on the non-target soil organism Enchytraeus
albidus (M. Kovaéevié, N. Stjepanovi¢, D.K. Hackenberger, B.K.
Hackenberger) — Department of Biology Osijek

12:50-13:50 Lunch Break

Section IV.

Moderators: Martina Poje Sovilj, assistant professor; Martina Medvidovi¢-Kosanovi¢, associate
professor; Davor Seifert, associate professor

Preliminarna histoloska analiza dva biomaterijala nakon prezervacije alveole /
Preliminary histological analysis of two biomaterials after socket

13:50 — 14:00 preservation (M. Tomas, M. Candrli¢, M. Juzbasi¢, M. Matijevié, Z. Peri¢
Kacarevi¢) — Faculty of Dental Medicine and Health Osijek

Asocijativna analiza fenotipskih svojstava heksaploidne psenice i
molekularnih markera / Association analysis of phenotypic traits and
molecular markers in hexaploid wheat (S. Kujundzi¢, S. Vila) — Faculty of
Agrobiotechnical Sciences Osijek

14:00-14:10

Ekstrakcija bioaktivnih spojeva iz duhanskog otpada / Extraction of
14:10-14:20 bioactive compounds from tobacco waste (M. Banozi¢, S. Joki¢) — Faculty
of Food Technology Osijek

Kemijski sastav organskog industrijskog otpada / Chemical composition of
some industrial organic waste (M. Tkalec Koji¢, T. Vinkovié, B. Popovié,

14:20 - 14:30 . . . .
Z. Lon¢ari¢, N. Paradikovi¢) — Faculty of Agrobiotechnical Sciences Osijek




Razvoj senzora za potenciometrijsko odredivanje tiabendazola /
Development of the sensor for the potentiometric determination of
thiabendazole (K. Bubnjar, M. Budeti¢, M. Samardzié¢, A. Dandi¢,

P. Zivkovi¢, A. Széchenyi, L. Kiss) — Department of Chemistry Osijek

14:30 - 14:40

Senzorske moguénosti ultratankih BaTiO3 nanostruktura prema ugljikovim
oksidima temeljene na optickim signalima / Sensing capabilities of ultrathin
14:40 - 14:50 BaTlO3 nanostrucutres toward carbon oxides based on optical signals
(M. Muzevi¢, I. Lukacevi¢, M. Varga Pajtler) — Department of Physics Osijek

Moderators: Lidija Begovic¢, assistant professor; Zvonko Antunovi¢, full professor; Marina Poje Sovilj,
assistant professor

Mikrofiti u poplavnom podrucju Kopackog rita/ Microphytes in the
14:50 — 15:00 floodplain area of Kopa¢ki Rit (N. Bek, T. Zuna Pfeiffer, D. Spoljari¢
Maroni¢, F. Stevi¢) — Department of Biology Osijek

Optimalno opremanje poljoprivrednih gospodarstava sredstvima
poljoprivredne mehanizacije / Optimal equipment of agricultural farms by
means of agricultural mechanization (D. Zimmer, L. Sumanovac, M.
Jurisi¢) — Faculty of Agrobiotechnical Sciences Osijek

15:00-15:10

Model parcijalne ravnoteze stocarske proizvodnje u Republici Hrvatskoj /
Partial equilibrium model of livestock production in the Republic of
Croatia (D. Kranjac, K. Zmai¢, E. Erjavec) — Faculty of Agrobiotechnical
Sciences Osijek

15:10-15:20

Nalaz obli¢a Contracaecum sp. u babuskama (Carassius gibelio Bloch, 1782) /
Presence of Contracaecum sp. parasites in the Prussian carp (Carassius
gibelio Bloch, 1782) (N. Vui¢, I. Turkovi¢ Cakali¢, I. Vuksi¢, D. Cerba) —
Department of Biology Osijek

Section VI.

Moderators: Stela Joki¢, full professor; Ana Stupin, associate professor; Maja Varga Pajtler, assistant
professor

15:20-15:30

Primjena kakaove ljuske u proizvodnji ¢okolade / Application of cocoa
15:30 —15:40 shell in production of chocolate (V. Barisi¢, I. Flanjak, B. Ackar) —
Faculty of Food Technology Osijek

15:40 — 15:50 Inkapsulacija polifenolnih i hlapivih spojeva soka aronije na
' ' prehrambena vlakna / Encapsulation of phenolic and volatile




compounds from chokeberry juice onto dietary fibers (1. Buljeta, A.
Pichler, J. Simunovié¢, M. Kopjar) — Faculty of Food Technology Osijek

Elektrokemijska detekcija polifenola u realnim uzorcima /
Electrochemical detection of polyphenols in real samples (A.
Plasajec, D. Glavasevi¢ Arbutina, D. Goman, A. Stankovi¢, M.
Medvidovi¢-Kosanovi¢) — Department of Chemistry Osijek

15:50 - 16:00

Gastropretektivni u¢inak spojeva ekstarkta cesnjaka na epitelno ostecenje
izazvano natrijevim taurokolatom u stani¢énom modelu ulkusne bolesti /
Gastroprotective effect of garlic extracts to the epithelial damage caused
16:00 - 16:10 by sodium taurocholate in a cell culture model of ulcer disease (L. Kuna,
M. Zjali¢, T. Kizivat, H. Rogulji¢, V. Nincevi¢, T. Omanovi¢ Kolari¢, A.
Véev, M. Smoli¢, R. Smoli¢) — Faculty of Dental Medicine and Health Osijek

Procjena uloge ionskih kanala u mehanizmima dilatacije karotidne arterije
izazvane protokom miseva Tff3“C57BL/6N i njihovih kontrola divljeg tipa
na prehrani s malo soli i visokoj soli / Assessment of the role of ion

16:10 — 16:20 channels in flow-induced dilation mechanisms of a carotid artery in low
salt and high salt fed Tff3"C57BL/6N mice and their wild type controls
(N. Kozina, I. Drenjancevi¢, |. Juki¢) — Faculty of Medicine Osijek

Section VII.

Moderators: Ines Drenjancevi¢, full professor; Branko Dmitrovi¢, full professor; Zorana
Katani¢, assistant professor

Karakterizacija lipaza iz Burkholderia cepacia i Pseudomonas fluorescens
/ Characterization of lipases from Burkholderia cepacia and
Pseudomonas fluorescens (M. Ostoj¢i¢, S. Budzaki, I. Strelec) — Faculty
of Food Technology Osijek

16:20 -16:30

Inhibicija biositeze glikolipida utjece na inzulinsku signaliziaciju /
16:30 - 16:40 Inhibition of glycolipid biosynthesis affects insulin signalling (M.
Zjali¢, M. Heffer) — Faculty of Medicine Osijek

Molekularni mehanizmi bubreznog uc¢inka liraglutida na stani¢ni model
proksimalnih tubularnih stanica / Molecular mechanisms of reneal efferct
16:40 — 16:50 of Liraglutide on cellular model of poximal tubular cells (V. Nincevi¢,
T. Omanovi¢ Kolari¢, M. Zjali¢, L. Kuna, M. Smoli¢, A. Vcev,

I. Bili¢ Cur¢i¢) — Faculty of Dental Medicine and Health Osijek

yshi i yéi”t T stanicne linije nesrazmjerno su promijenjene u krvi i kozi

16:50-17:00 pacijenata s vulgarnom psorijazom / The ya" and y3!Mt T cell subsets
and disproportionally altered in blood and skin of vulgar psoriasis
patients (M. Jirous, M. Stefani¢, M. Sola, B. Viljeti¢, T. Opacak-




Bernardi, V. Pluzari¢, M. Mihalj, K. Glavas§, M. Tolusi¢ Levak, P.
Balogh, S. Toki¢) — Faculty of Medicine Osijek

Varijante gena za progesteronski receptor u modulaciji rizika spontanog
prijevremenog porodaja / Genetic variations of progesterone receptor
17:00-17:10 in modulation of risk for spontaneus premature birth (M. Kadivnik,
K. Kralik, A. Muller, S. Sijanovi¢, J. Wagner Kostadinovi¢) — Faculty of
Medicine Osijek

Trajni pozitivan u¢inak edukacijske intervencije na znanje i stavove o
kemoprevenciji raka dojke / Sustained positive effect of educational
intervention on breast cancer chemoprevention knowledge and attitudes
(S. Vukadin, K. Bojanié, F. Saréevié, K. Grgi¢, L. Malenica,

K. Kralik, R. Smoli¢, M. Smoli¢) — Faculty of Dental Medicine and

Health Osijek

17:10-17:20

34 Young Scientists’ Day - Conference Closing

17:20-17:30 Conclusions and Conference Closing
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Elementi ponasanja kao rani biomarkeri izloZenosti
Behavioural elements as the early biomarkers of exposure

T. Perd”’, D. K. Hackenberger?, D. K. Hackenberger?, B. K. Hackenberger*

!Department of Biology, Josip Juraj Strossmayer University of Osijek, Cara Hadrijana 8/A, Osijek, Croatia
2 BioQuant d.o.o., Nasicka 4, Osijek, Croatia
*corresponding_author: tamara.djerdj@biologija.unios.hr

Toxicants are present in a wide range of
Real-time monitoring of behaviour concentrations in the environment, inducing
lethal and sublethal effects in organisms.
According to research to date, behavior has a
10-1,000 times higher sensitivity than the
conventional LC50, and therefore its
continuous monitoring is gaining more
l recognition. Analysis of behavioral parameters

allows  detecting  behavioral elements
characteristic for the exposed test organism,
which can be used in preliminary screening and
detection of sublethal concentrations of
X1 pollutants in the environment. The aim of the
Analysis of behavioural elements presented study was to quantify the activity of
aquatic (Daphnia magna) and terrestrial
(Dendrobaena veneta) organisms exposed to sublethal concentrations of toxicants and to detect
behavioral elements characteristic to the exposed organisms. Daphnia and earthworms were exposed to
sublethal concentrations of ZnCl, and H3;BOs, respectively. Swimming activity of five Daphnia was
monitored in transparent Petri dishes containing control and polluted media, with a smartphone, instantly
upon exposure of the organisms to the toxicant (to), as well as 1 h, 24 h and 48 h of exposure. The
analysis of swimming activity was carried out in Python. Earthworm behavior was continuously
monitored in a modified avoidance test setup, in glass terraria filled with control soil on one side and
polluted soil on the other side. Automatic detection of burrowing earthworms was accomplished using
a trained artificial neural network (ANN) model. Predictions of the ANN model were used to quantify
the relative presence of earthworms in each side of the terrarium. Some of the most important behavioral
elements of Daphnia exposed to pollutants were discontinuous swimming, spinning and movement
along the wall of the dish. Exposed earthworms exhibited “exploring behavior”, penetrating in the
polluted half of the terrarium as they descended towards bottom layers of the soil.

%

&

Keywords: continuous monitoring, swimming, burrowing, computer vision, U-net

Acknowledgments: This work was supported by DEFENSoil project (Diverse Effects of
Environmentally Relevant Metal-based Nanoparticle and Pesticide Mixtures on Soil Fauna: A Novel
Issue for Risk Assessment) funded by the Croatian Science Foundation (HrZZ) under the contract
number: 1P-09-2014-4459.
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Nacionalno istrazivanje prehrambenih navika dojencadi i male djece
2017-21
Food Consumption Survey on Infants and Children in Croatia 2017-2021

L. Soher'”, M. Pavlié*, M. Jurkovié?, D. Sokoli&, D. Kenjeriél

YJosip Juraj Strossmayer University of Osijek, Faculty of Food Technology Osijek, Franje Kuhaca 18, 31000 Osijek,
Croatia.

2Croatian Agency for Agriculture and Food, Center for Food Safety, Ivana Gunduliéa 36b, Osijek, Croatia

3Croatian Agency for Agriculture and Food, Vinkovacka cesta 63c, 31000 Osijek, Croatia

*corresponding_author: lidija.soher@ptfos.hr

Food Consumption Survey on Infants and Children in
Croatia 2017-21 is survey based on EU Menu methodology,
financially supported by European Food Safety Authority
(EFSA) and conducted by Croatian Agency for Agriculture
and Food (HAPIH), in collaboration with other partners on
the project. Targeted population are infants, toddlers and
children under the age of nine. By stratified random
sampling, 1860 children from all parts of Croatia should be
included in the survey, within a period of one year. Pilot
study was done in Febuary 2019, on smaller population. 53
EU parents from cities of Osijek and Zagreb agreed to
participate in the study. One face-to-face in-home interview
and two computer assisted telephone interviews (CATI)
were conducted with each participant. A face-to-face
interview included gathering information on height and weight of the children, completing a general
questionnaire and FPQ, and instructions on how to complete food diary. The novelty in application of
food diary is NutriCro® software developed specially for purposes of this survey. The software was
developed for easier data collection and processing. Importance of the Food Consumption Survey and
collected data is in their multipurpose use. The data obtained from this research will be used for food
intake assessment, developing national nutritional guidelines, exposure and food-related risk
assessment. Other than nutrition and risk assessment, epidemiologists, other institutions in public health,
wider academic community and general public will benefit from results of this research.

Keywords: national survey, children, dietary assessment, food-related risk
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Utjecaj vrste i strukture krmiva na razvoj probavnog sustava, proizvodne
pokazatelje i metabolicki profil teladi
Influence of type and structure of feed on digestive system development,

production indicators and metabolic profile of calves

M. Ronta®”

! Faculty of Agrobiotechnical sciences Osijek, V. Preloga 1, 31000 Osijek, Croatia
*corresponding_author: mronta@fazos.hr

The aim of the research was to determine the
influence of the type and structure of the feed on
the selected production traits, the development
1 of the digestive system and the metabolic profile
B ot rumen wattin ’ o " of the calves. The study was conducted on 30
(average of all regions) Holstein calves which were divided into three
S il treatment groups: a) control (K) group which
was fed with a pelleted mixture, b) first
experimental (P1) group which received a
mixture of pellets with 10 % whole grain corn
and c) second experimental (P2) group which
received a mixture of pellets with 10 % chopped
- alfalfa hay. Calves were fed with 3.5 L of
Length of papillae in um (average of Width of papillae in pm (average of aCIdIerd mllk tWI(:e a day and bOth’ the mIXture
all regions) C mpt mpy  Mresions) and water, were offered ad libitum. Weaning
was performed at 68th day of calves' lifetime.
Body measurements were performed on day 5,
31 and 62 after calving, while body mass measurement was performed immediately after birth, 31st and
62nd day of lifetime. After sacrifice for histological research purposes, rumen samples and intestinal
samples were taken. Blood sampling was performed 31st and 66th day of research. There was a positive
effect of treatment on the concentrations of urea and triglycerides in the blood 66th day of calves' lifetime,
while the same was not observed in hematological parameters. Treatment positively influenced the
morphometric values of the length and width of the rumen papillae, keratin layer thickness, the thickness
of the wall of the rumen, the width and height of intestinal villi and crypt depth and width of the small
intestine. Positive influence of the treatment on the proportion of raw fibers in the rumen content was
found. Based on the results it can be concluded that the addition of corn grain and chopped alfalfa hay in
the pelletized mixture can be applied with a favorable effect on the development of digestive mucus and
digestibility.

Keywords: whole grain corn, alfalfa hay, rumen development, metabolic profile, calves
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Razvoj nove metode bazirane na elektroforezi na mikro¢ipu za detekciju -
alanina i L-histidina u dijetetskim suplementima

Development of new microchip electrophoresis method for detection of -
alanine and L-histidine in dietary supplements

L _Pukles* >3, N. Saka&*, B. Matasovié', B. §arkanj5, M. Jozanovié“* "

!Department of Chemistry, Josip Juraj Strossmayer University of Osijek, Cara Hadrijana 8, HR-31000 Osijek, Croatia
2Doctoral School of Chemistry, University of Pécs, Ifjlisag Utja, Pécs, 7624 Hungary

3Department of Analytical and Enviromental Chemistry, Faculty of Sciences, University of Pécs, Ifjlisag Utja, Pécs, 7624
Hungary

“Faculty of Geotechnical Engineering, University of Zagreb, Hallerova 7, HR-42000 Varazdin, Croatia

SDepartment of Food Technology, University North, Trg dr. Zarka Dolinara 1, HR-48000 Koprivnica, Croatia

bScientific Center of Excellence for Personalized Health Care, Josip Juraj Strossmayer University of Osijek,

Trg Svetog Trojstva 3, HR-31000 Osijek, Croatia

“corresponding_author: mhorvat2@kemija.unios.hr

The use of dietary supplements has become a part

of everyday life. Due to their wide application,
there is a variety of dietary supplements on the
market.  Amino  acid-containing  dietary
supplements are often consumed among athletes.
For example, L-histidine and B-alanine containing
dietary supplements are used to improve
endurance during intense exercise. The content of
dietary supplements is not strictly regulated by
Time (5 law. Therefore, they are not analyzed in such a
strict manner like drugs. This can lead to the
questionable quality of these products and potential health risks for consumers. Standard methods for
the analysis of individual amino acids have some disadvantages. Hence, there is a demand to develop
an alternative analytical method for analyzing amino acids in dietary supplements. Thus, this study
investigates microchip electrophoresis (ME) conjugated with a capacitive coupled contactless
conductivity detector (C*D) for analysis of complex dietary supplement formulations. Three types of
dietary supplements were tested; tablet, capsule, and powder. As the primary active substance, tablets
and powder contained L-histidine and capsules contained B-alanine. The obtained concentrations were
in good agreement with the data declared on the labels. Successful separation was achieved within 38
(£0.2) s for L-histidine and 26 (+1) s for B-alanine. A linear relationship between C*D detector response
and B-alanine concentration was assessed in the range 10 - 100 umol L (R? = 0.9954) and in the range
of 10 - 100 pumol L* (R? = 0.9968) for L-histidine, respectively. The limits of detection of both L-
histidine and B-alanine were below mgL™. The results show the potential application of the proposed
method for fast and cheap analysis of L-histidine and B-alanine in dietary supplements. Moreover, the
method is environmentally friendly, uses a minimal volume of samples and solvent and offers
opportunities for integration and automatization of multiple analytical steps.

Keywords: amino acids, analytical chemistry, capacitively coupled contactless conductivity, detector,
green, lab on chip, separation
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Kofein u energetskim napitcima i njegovi zdravstveni uéinci
Caffeine in energy drinks and its health effects
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s The consumption of energy drinks can lead to
O . S immediate and short-term improvements in
'K 9 mental and physical health. Long-term
r’ ® v consumption, on the other hand, can lead to
Gy ERGERITE serious adverse effects such as hypertension,
N h&"” ; tachycardia, heart failure, headache, anxiety,
f_’cn cHy ) = insomnia and even death. The aim of the study
CAFFEINE — was to quantify caffeine concentrations in energy
= = drinks available on the market in Eastern
N

HPLCDAD | Slavonia and compare them with the labelled
‘ ' values, according to specifications (with and
’ without sugar), volume, price and energy.
:_ J Caffeine concentrations were determined by
/ high-pressure liquid chromatography with a
diode array detector. Out of 48 available energy
drinks that were classified into nine brands, three
brands showed smaller deviations from the labelled caffeine value (< 5 mg L) while two brands showed
a deviation from 5 to 10 mg L. Four brands showed a deviation more than 10 mg L* while one of them
showed a deviation of 30.440 mg L*. The difference in measured and labelled caffeine values between
groups of energy drinks according to sugar content, proved to be statistically significant (p = 0.024) as
well as the difference in measured and labelled caffeine values between groups of energy drinks
according to product price (p = 0.024). The statistically significant difference was proved in measured
and labelled caffeine values between groups of energy drinks according to the labelled energy value of
the product (p = 0.009) while there were no statistically significant differences in the measured and
labelled caffeine values between groups of energy drinks according to product volume (p = 0.212). It
can be concluded that declarations on energy drinks are sufficient, while the caffeine concentrations
listed on all cans of tested energy drinks are mostly in accordance with the declared values. Consumers
may be advised to be informed through the declarations of these products before consumption.

Keywords: energy drinks, adverse effect, caffeine, labelled values
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Novi tipovi zadataka u tradicionalnoj nastavi fizike
New types of physics problems in traditional setting

D. Kuveg"a’iél’*, G. Planinsié®
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Opisite rijedima i skicom proces koji je u skladu s ovim dijagramom rada i energija
(naznactite §to je Va§ sustav). Nakon toga, matematicki zapisite taj proces te odredite Vasu
nepoznanicu.

Exp +Egpr+ Eqpt W =Eix +Eppxt Eax + AUppye

O_D__DD_D

Inverzni zadatak — student moraju pretvoriti reprezentaciju rjesenja
(skica, jednadzba, graf, dijagram) u tekst zadatka. (zadatak preuzet iz
knjige: Etkina, E., Brookes, D., Planinsic, G., & Van Heuvelen, A. (2019).
College physics.Instructor's guide. 2nd ed. New York: Pearson.)

First year university students are
given a chance to work on new
types of problems during
recitations rather than just
traditional types of problems. By
traditional types of problems, |
mean problems that mostly
promote searching for the right
equation whereas new types of
problems are those that promote
creativity (for example Jeopardy
problems and Multiple possibility
problems), argumentative skills
(for example Choose answer and
explanation) as well as problems
that require from students to

evaluate and reflect on other people's statements. All skills and competences that new types of
problems promote are what today’s students need if they want to thrive in the future. In my
presentation, | would like to introduce you to some of those new types of problems.

Keywords: new types of problems, Jeopardy problems, Multiple possibility problems, Choose
answer and explanation, Evaluate reasoning, solution or assumption



ORAL PRESENTATION

Raznolikost zajednice makrozoobentosa u planinskim vodotocima Parka
prirode Papuk, Hrvatska
The presence and distribution of freshwater macroinvertebrates in
mountain streams of Papuk Nature Park, Croatia
V. Ergovié™™, D. Cerba', M. Koh?, |. Turkovi¢ Cakalié*, M. Mitrovic¢*
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SN - = W N = " In the eastern part of Croatia spreads a mountain
r— g range with unigue biological and
geomorphological features. In the Papuk Nature
Park area, a network of streams is developed, with
many different microhabitats sustaining a large
variety of macroinvertebrates. Macrozoobenthos
assemblages are a key indicator of ecological
status, and the aim of this research was to
contribute to the knowledge on the structure and
diversity of freshwater —macroinvertebrate
assemblages in the mountain streams. Sampling
was conducted at seven sites, in June 2019.
Macroinvertebrates were sampled from the
streams using a hand net (500 um mash),
according to the multi-habitat sampling procedure. Physico-chemical water parameters (temperature,
dissolved oxygen, oxygen saturation, conductivity and pH) were measured in situ. We have identified
178 invertebrate taxa, belonging to: Turbellaria, Oligochaeta, Mollusca, Arachnida, Crustacea,
Collembola and Insecta. Amphipoda and Chironomidae larvae were the most abundant, followed by
Coleoptera, Ephemeroptera and Trichoptera (37.8 %; 16.7 %; 10.8 %; 8 %; and 6.5 % respectively, of
the total abundance). Of all identified Diptera, 86 % were chironomids, and with 48 taxa they
represented very diverse macroinvertebrate group in these streams. Additionally, high water quality
indicators were represented by the most frequent chironomid species Parametriocnemus stylatus and
Epoicocladius flavens. All sites considered, the most dominant taxa were Brillia bifida, Rheotanytarsus
sp. (Chironomidae), Elmis aenea and Elodes sp. (Coleoptera), Baetis rhodani (Ephemeroptera), and
Sericostoma personatum/flavicorne (Trichoptera). The highest number of individuals was sampled on
Jankovac spring site with the dominance of Amphipoda (42%) and chironomid larvae (28.5%),
Rheotanytarsus sp. and Eukiefferiella sp., usually numerous in the upper courses of streams. Potok
Vranovo had the highest values of Shannon’s index (4.143), and Veli¢anka, had the highest Simpson’s
index (0.9804). Our results indicate high biodiversity in the streams on the Papuk mountain and
represent a good initial point for further research.

Keywords: diversity, macrozoobenthos, Chironomidae larvae, water quality indicators

Acknowledgments: We would like to thank our colleagues from the Papuk Nature Park Goran Radoni¢,
dipl. ing. geol. and Marko Dobos, mag. oecol. et prot. nat. for good cooperation and help during the
field-work.
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Tjelesna aktivnosti i procjena boli u donjem dijelu leda kod studenata
sestrinstva i fizioterapije
Physical activity and evaluation of lower back pain in nursing and
physiotherapy students

K. Rozac I, S. Miksi¢ !, A. Grgi¢ !

!Faculty of Dental Medicine and Health Osijek, Josip Juraj Strossmayer University, Osijek, Croatia
*corresponding_author: krozac@fdmz.hr

Today the younger population
has frequent problems with

pain that gravitates to the
lower back, which is caused by
certain lifestyles. Since the

Nursing different types several times <2h daily sedentary life Style is present
students of activity in a month =27% A R
51 89 a7 15.93% on a daily basis, the research

oty —— has been conc_iuc_ted on _how

students g lower back pain is associated

% with physical activity. The

3 h daily research included 113 subjects

58.41% by survey questionnaire,

which included respondents'

opinions and assessment on

association between physical

activity and lower back pain. The general and specific quality of life was examined with VAS scale for

pain assessment and Oswestry's Questionnaire. The results of research revealed that certain life habits

such as sitting for several hours in 58.41% of cases as well as the influence of pain on concentration

during learning were significantly different. The results showed that the index of Oswestry questionnaire

reached 26.611% (27%) and asserted the percentage of disability which in this case was moderate

disability according to published instructions (21-40%). Statistically significant difference was found

in the total sum of the Oswestry questionnaire according to the type of Biomedical and health students

where the highest median (16 (11-21)) was recorded in graduate subjects and the lowest (9.5 (9-13)) in

undergraduate subjects of nursing students. Furthermore, results of the Oswestry questionnaire
demonstrated a positive correlation of mean strength associated to pain level (t = 0.448).

Keywords: physical activity, life habits, sedentary lifestyle, quality of life, lower back pain, moderate
disability
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Imunoloski odgovori i endotelna aktivacija nakon 7-dnevne visokoslane
dijete u zdravih, mladih pojedinaca
Immune Responses and Endothelial Activation Following 7-Day High-
Salt Diet in Young Healthy Individuals Title
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This study aimed to investigate pro- and anti-inflammatory

= | ] immune responses mediated via Th17 and regulatory T immune
[immunecell e e | [ProBression cells, and endothelial activation following 7-day high-salt (HS)

o [ oo it loading in young salt-resistant healthy individuals. 30 young
Young, healthy healthy individuals took 7-day low-salt (LS) diet (3.5 g salt/day)
Iy St v followed by 7-day high-salt (HS) diet (~14.7 g salt/day). Serum

Apro-inflammatory INF-y, TNF-a,
o o5 © e pro- and anti-inflammatory cytokines (INF-y, TNF-a, IL-6, IL-9,
p1 ~ IL-17A, 1L-23, 1L-10, IL-21, IL-22, TGF-B1), complement
rere————— Tyegamvaﬂonﬂ—‘ component C3a, soluble cell adhesion molecules (sICAM-1,
e e o = sVCAM-1, E-selectin) and endoglin levels, as well as frequencies
Se—— of Th17 and regulatory T immune cells (Treg), Th17/Treg ratio
and the level of enzymes involved in their activation and differentiation (SGK1 and p38/MAP kinase)
were measured before and after 7-day HS diet protocol. 7-day HS diet significantly increased serum level
of pro-inflammatory cytokines INF-y, TNF-a, IL-9 and IL-17A level, but also serum concentration of
anti-inflammatory cytokines IL-10 and TGF-B1. Soluble cell adhesion molecules and endoglin level,
frequencies of Tregand Th17 cells, Th17/Treg ratio, as well as relative amount of total and phosphorylated
p38/MA kinase remained unchanged, while relative amount of total SGK1 significantly increased
following 7-day HS diet compared to LS values. There was moderate positive correlation between the
frequency of Th17 cells and IL-23 level, and between 24-h urine natriuresis and IFN-y, and IL-9. There
was strong/moderate positive correlation between relative amount of phosphorylated p38/MAP kinase
and sVCAM-1, and endoglin. The increase in serum IL-17A level and increase in relative amount of total
SGK1 in PBMCs suggest (at least) initial activation of Th17 cells in response to HS diet, but also an anti-
inflammatory response potentially mediated by Treg cells activation and characterized by increase in
serum IL-10 and TGF-B level. These results indicate that a short-term 7-day HS diet in healthy salt-
resistant individuals promotes low-grade inflammation characterized by early activation of Th17 cells,
and concomitant protective anti-inflammatory response of Treg cells.

Keywords: high-salt diet, inflammation, cytokines, Th17 cells, regulatory T cells

Acknowledgments: The present study was funded 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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Razina oksidacijskog stresa u uvjetima intenzivnog fizickog napora u
lovackih pasmina pasa
The level of oxidative stress in conditions of intense physical effort in
hunting dog breeds
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Oxidation stress is a disorder of the balance of the prooxidation and antioxidant system. Antioxidants
are substances that in a small amount in a short time neutralize the action of free radicals and other
oxidants. The aim of the research was to determine the effects of intensive physical activity and
increased stress conditions after intensive physical activity on antioxidative capacity in hunting dogs.
The research was conducted in two groups of hunting dogs’ breeds. Dogs were divided into two
groups according to the frequency of taking part in hunting (as a measurement of training), and blood
samples were taken 24 hours before and 5 minutes after intensive physical activity or participation
in multiple-time wildlife hunting. The following indicators of oxidative status is antioxidative
capacity. It was determined before and after intensive physical activity: 1. hematological parameters,
2. preventative non-enzymatic antioxidants and certain metabolites; 3. Enzyme Antioxidants and 4.
Acute Phase Proteins. Significantly higher (P <0.01) number of leukocytes, higher proportion of
segmented and unsegmented neutrophils, and decreased lymphocyte and eosinophil content in dogs
after intensive physical activity were found. Reduced activity of catalase and-creatine kinase — MB
isoenzyme after intensive physical activity, and lower concentration of iron, glucose, total protein,
globulin and HDL cholesterol were determined. Increased activities of aspartate aminotransferase
and urea concentrations, bilirubin, LDL cholesterol have been found. Signs of fatigue and energy
expenditure were found in young dogs, which was manifested by a significant decrease in the
concentration of glucose, total protein, globulin, iron and ferritin, and a significant increase in UIBC.
We found no differences with respect to dog training. Further research should be directed to
determining the required amount of antioxidant supplements to be included in the diet in untreated
and untreated mammals.

Keywords: oxidative stress, antioxidants, physical activity, muscular fatigue, hunting dog
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Zadovoljstvo poslom medicinskih sestara i tehni¢ara koji izraduju i
postavljaju imobilizacije u Hrvatskoj /
Job Satisfaction of Nurses and Technicians who Make and Apply
Immobilizations in Croatia
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365/460
(79,3%)
RESPONDENTS

IN SURGICAL
CLINIC AND

UNIFIED

EMERGENCY
ADMISSION

The aim of this research was to
examine the level of job satisfaction
of nurses and technicians who make
and apply immobilizations (plaster
casts, plaster bandages) to the
patients in the surgical clinic and the
patients in unified emergency
admission department. The research
was conducted in 31 health care
institutions in Croatia on nurses and
technicians who make and apply
immobilizations on patients. The
sociodemographic data
questionnaire, structured for the
needs of this research, and the Job
Satisfaction Scale (JSS) were sent to
460 nurses and technicians. Results:
365 (793 %)  respondents
participated in the research. In the
assessment  of  owverall  job

satisfaction, Group 1 (surgical clinic) respondents showed a higher level of satisfaction compared to
Group 2 (emergency department). Conclusion: The population of this survey shows ambivalence in
expressing job satisfaction. Group 1 shows higher results in all examined variables (except two) compared

to Group 2.

Keywords: orthopaedic technologists, JSS, plaster casts, immobilization, plaster bandage
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Proizvodnja lipaze porijeklom iz Thermomyces lanuginosus: optimiranje i
uvecanje mjerila bioprocesa

Lipase production from Thermomyces lanuginosus: optimization and scale-

up of the bioprocess
D. Sibali¢"", M. Tisma*
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The first part of the research aimed to determine optimal
process conditions for Thermomyces lanuginosus lipase
o0 (TLL) production during solid-state fermentation (SSF)

«A° in the laboratory jars on hull-less pumpkin oil pomace

" : ' as a substrate. Inoculation of the substrate was
iy performed with mycelium discs (nwp) (@ = 1 cm) of T.
s lanuginosus suspended in distilled and sterile water.
- Numerical optimization of the five independent

800

200 ﬁi substratemass (€) | yzarjables, which affected the TLL production, was
Y Siboratory tray evaluated using response surface methodology
jars bireactar according to the Box-Behnken experimental plan. To

predict the TLL production, reduced quadratic
mathematical model was proposed and model validation
was performed under optimized conditions (ms = 50 g,
Nmp = 7, Whzo = 60 %, t = 2 days, T = 45 °C) with 95 % accuracy. The maximum TLL activity was 162
U ga. After SSF process optimization in the laboratory jars, the scale-up of the process was investigated
in a tray bioreactor. To find out the best methodology to produce inoculum (fungal mycelia) to start up
the lipase production process in a tray bioreactor, various substrates (pumpkin oil pomace, sugar beet
pulp, barley husk, and spelt husk) were tested. Therefore, 250 g of oil pomace was mixed with 350 mL
distilled water, sterilized, cooled down, and inoculated with mycelia produced on previously mentioned
substrates. The initial concentration of the inoculum in all experiments was 25-30 % (w/w). The highest
volumetric activity of the lipase was observed with sugar beet pulp used for inoculum production. The
initial substrate mass was scaled up to full tray bioreactor capacity, as follows: 1062.5 g of pumpkin
pomace mixed with 1487.5 mL distilled water and inoculated with 605 g of mycelium proliferated on the
sugar beet pulp. The highest TLL activity (400 U g™4) was measured after 3" day of SSF which was 2.5-
fold higher compared to experiments performed in laboratory jars.

Keywords: lipase, Thermomyces lanuginosus, solid-state fermentation, response surface methodology,
tray bioreactor
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Teorijsko modeliranje perovskitnih heterostruktura ZnO - BaTiO3
Theoretical modelling of perovskite heterostructures ZnO - BaTiO3
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BaTiO3 Zn0O
T

Energija (eV)

ZnO-BaTiO3

bands near the gap.

With the help of today’s computer
technology, a number of materials can be
studied prior their physical or chemical
synthesis. In this study, the perovskite
heterostructure of zinc oxide and barium
titanate with thin film morphology (planar
morphology) is studied. The influence of the
addition of atomic layers of an individual
material on the structural and electronic
properties of a heterostructure is studied. As
both materials are semiconductors, we are
interested in what happens to the energy
levels of electrons when we add more
atomic layers, or specifically what happens
to the energy gap between electron bands. If
we want to use the compound as an effective
solution for solar cells, it is crucial to predict
and understand the changes in the gap
between as well as the behaviour of the

Keywords: semiconductors, heterostructures, electronic properties, solar cells, DFT
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Utjecaj narusenja Lorentzove invarijancije na visokoenergetske gama
spektre astrofizikalnih izvora / Influence of Lorentz invariance violation on
very high energy gamma-ray spectra from astrophysical sources
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*corresponding_author: jstriskovic@fizika.unios.

Very high energy (VHE) gamma-ray astronomy
observes photons whose energies exceed 100
GeV and are emitted from various galactic
(pulsars) and extragalactic (active galactic
nuclei, gamma-ray bursts) sources. Information
gathered with  ground-based Cherenkov
telescopes about those gamma rays are being
used for Lorentz invariance violation (LIV)
testing which has been predicted by some
candidates for theory of quantum gravity (QG).
The QG domain is expected to be at Planck
energy scale (1.22-10° GeV) which is
experimentally unreachable. Nevertheless, the
effects of LIV on gamma rays traveling
cosmological distances might accumulate
enough so we can detect them. The influence of LIV can be parametrized by modifying the energy-
momentum particle dispersion relation in which we consider linear and quadratic perturbation. Two
methods which we focus on for probing LIV are Time of flight (ToF) and Universe transparency (UT).
The ToF method relies on the premise that if Lorentz symmetry is violated, two simultaneously emitted
photons of different energies, would travel at different, energy-dependent, speeds (greater or smaller
than c) and thus would arrive to Earth at different times. The most stringent constraints for ToF method
up-to-date are 2.2-10%° GeV (3.9-10'° GeV) for linear subluminal (superluminal) case and 0.85-10*
GeV (0.73-10 GeV) for quadratic subluminal (superluminal) case. UT method is based on a fact that
added term in energy-momentum dispersion relation changes the energy threshold for VHE gamma ray
interaction with extragalactic background light, meaning (in subluminal scenario) that gamma rays,
which in the case of preserved symmetry would be absorbed, are going to be observed. The most
stringent constraints for UT method up-to-date for subluminal scenario are 14.9-10° GeV for linear and
23.8-10 GeV for quadratic case. Current construction of Cherenkov telescope array will provide us
with better sensitivity and greater energy range as well as larger sample of sources of interest. The
primary goal of our research is obtaining experimental evidence of LIV or putting more stringent
constraints on violation. Either case will help to point the course for future theoretical research in
formulation of QG.

Keywords: Cherenkov telescope, very high energy gamma-ray astronomy, Lorentz invariance violation,
modified dispersion relation, quantum gravity
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Uporaba anorganskih oksida u fotokatalizi
Application of inorganic oxides in photocatalysis
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Nowadays, inorganic oxides have found
various  applications in  industry  and
environmental protection. One of the most
interesting classes of inorganic oxides is
transition metal oxides. High interest is due to
their  interesting electrical and optical
properties, as well as a suitable bandgap. As
such, they have been found and applied in
photocatalysis and decomposition of organic
pollutants in wastewater. The aim of this study
is to synthesize nanoparticles of inorganic
oxides by ultrasonic synthesis and to examine
their use in photocatalysis. Seven series of
nanoparticles of copper(ll) oxide and nickel(l1)
oxide were synthesized by the ultrasonic
synthesis in an ultrasonic bath from copper(Il)
acetate monohydrate and nickel(ll) acetate
tetrahydrate - CuH, CuH1, CuH3, CuH5, CuE,

NiH and NiE. Characterization methods, PXRD, FT-IR, TGA, UV/VIS, UV/VIS NIR, TEM, SEM, and
XPS were used. The similarity in crystal size within the series of samples, determined by the Sherrer
and Williamson - Hall method, showed that the time of ultrasonic synthesis does not affect the size of
the crystallite, bandgap, and photocatalytic activity as well. The smallest optical bandgap value of 1.5
eV has the CuH sample, while the largest bandgap value of 4.025 eV has the CuE sample. The
photocatalytic activity of the samples was tested on the degradation of methylene blue. It was found that
with an increase in the bandgap there is a decrease in the rate constant of the photocatalytic reaction.
Depending on the changes in absorbances over time, the efficiency of the photocatalyst was calculated
according to which the CuH sample with the reaction rate constant of 8.1 - 10 min* has the highest
efficiency and photocatalytic activity. On the other hand, the CuE sample with a reaction rate constant
of 3.73 - 10 min! has the lowest efficiency and photocatalytic activity.

Keywords: inorganic oxides, band gap, photocatalysis, photocatalytic activity
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TaloZenje kalcijeva oksalata monohidrata i dihidrata s galnom Kkiselinom
Precipitation of calcium oxalate monohydrate and dihydrate with gallic acid
S. Goman'”, §. S‘afrankoz, D. Goman?, S. Jokié?, M. Medvidovié-Kosanovié*, A. Stankovié*
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With the intention of finding a drug or
o [T TR 8 e inhibitor whose role will be to prevent the
LT e | N formation of kidney stones, many studies
S wtan Vs oo S - have been conducted and this topic is still
VWW relevant today. Along the way, the main
S e subject of this study was calcium oxalate
./ VAR E: as well as its hydrated forms (COM, COD,
B o P and COT) because they are major
WW compounds present in the composition of
., T kidney stones. The research was mainly
it~k ool St based on the preparation and study of the
structural characterization (TG, XDR,
FTIR, SEM) of calcium oxalate hydrates
in interaction with gallic acid (GA). The experiments were performed according to various parameters
such as temperature (25 °C, 36.5 *C and 48 °C), pH values (5.6, 6.5 and 7.5) and the amount of added
GA (ranging from 100 mg to 1000 mg). The influences of the parameters used in the study of COM and
COD generation were analyzed using response surface methodology. In addition, the process was
optimized by means of the same method in order to maximize their amount in the samples. Analyzes
confirmed that GA inhibits the formation of COM (0-100%), but also affects COD (0 <99%) enhancing
their development. The variation of the added amount of GA as well as the pH of the medium adds to
even greater formation of COD. The electrochemical measurements to examine the interaction during
the crystal formation process and the adsorption of GA with the formed crystalswere performed, too.
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Procjena toksi¢nosti aktivne tvari azoksistrobin i komercijalnog pripravka
( Quadris®) na ne ciljni organizam tla Enchytraeus albidus
Toxicity evaluation of the active ingredient azoxystrobin and a commercial
product (Quadris®) on the non-target soil organism
Enchytraeus albidus

M. Kovacevi¢ ", N. Stjepanovic¢', D. K. Hackenberger !, B. K. Hackenberger *

LJosip Juraj Strossmayer University of Osijek, Department of Biology, Cara Hadrijana 8A, HR-31000 Osijek, Croatia
*corresponding_author: mkovacevic@biologija.unios.hr

Strobilurin fungicides (SFs) are a group of new
fungicides produced by strobilurin A as a lead
Commercial product compound. Azoxystrobin, best-selling SF, is a
Active ingredient highly efficient broad-spectrum fungicide with
relatively high-water solubility, which may lead to
accumulation in water, sediments, and soil. Due to
its wide application and impact on non-target soil
organisms azoxystrobin have attracted attention.
] Soil dwelling organisms are among the first in line
S redction SOD, CAT, of exposure to pesticides, however their risks are
OGS Lactivity, Prowein.tiid, | often based on the pure active ingredient (Al) and

i 7 content not on the commercial products (CPs) actually
S j applied in the field. Enchytraeus albidus is a model
: species in  soil ecotoxicology wused for
Concentration environmental risk assessment. Due to their
Concentration important role in proper soil functioning, it is
essential to investigate the toxicity and adverse
effects of fungicides used in agriculture on
enchytraeids. Previous research has demonstrated a negative impact of azoxystrobin on the reproduction
and oxidative status of earthworms, and survival, reproduction, and hatching success in enchytraeids.
However, most studies have assessed the effect of Al, while only a few used a CP. Therefore, we
investigated the effects of pure Al, azoxystrobin, and CP Quadris on the survival, reproduction, oxidative
stress biomarkers, energy metabolism, and MXR activity in E. albidus. Results showed that CP exhibited
higher toxicity in terms of survival (LCso= 16.7 mg CP/kg soil, LCso= 15.3 mg Al/kg soil), while
reproduction was affected only by CP (ECso= 3 mg CP/kg soil). Furthermore, although both tested
substances caused oxidative stress, the toxicity of the CP was higher. Exposure to CP and Al affected
energy metabolism, causing changes in lipid and carbohydrate content. Moreover, while Al caused
induction of the multixenobiotic resistance system, CP caused inhibition. These results suggest the
importance of evaluating the effect of Al and CP. Furthermore, to obtain more accurate information on
the mode of action, access through different endpoints is required. These findings highlight the need to
further explore the toxicity of CPs compared to Als, aiming to predict a more realistic environmental
hazard of fungicides.

Enchytraeus albidus

\ Multiple endpoints

MXR activity

MXR activity

Reproduction

Concentration

Concentration

Energy available

Keywords: ecotoxicology, enchytraeids, fungicides, azoxystrobin, biomarkers.
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Preliminarna histoloSka analiza dva biomaterijala nakon prezervacije
alveole
Preliminary histological analysis of two biomaterials after socket
preservation
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Following tooth extraction, the alveolar ridge
undergoes  dimensional  changes.  Various
biomaterials are used to reduce alveolar ridge
volume loss following tooth extraction by
stimulating new bone formation. Maxresorb®
inject (Botiss Biomaterials GmbH, Germany) is a
biphasic material composed of a water-based gel
with 60% hydroxyapatite and 40% p-tricalcium
phosphate. BioOss® (Geistlich Pharma AG,
Switzerland) is a porous bone mineral matrix which is produced by removing all organic components
from bovine bone. This study aimed to examine the regenerative potential of biphasic calcium phosphate
(BCP) (Maxresorb® inject), by assessing histological results of bone biopsy and comparing them to
inorganic bovine bone (BioOss®), after a healing period of 6 months. In the first phase, 36 patients were
divided randomly into 2 groups of 18 individuals. The first group underwent tooth extractions and socket
augmentation with Maxresorb® inject. In the other group socket preservation was performed using
BioOss®. In both groups, the sockets were covered by native collagen membrane. Atfer 6 months of
healing, biopsy was harvested prior to implant placement for histological analysis. The preliminary
histological analysis revealed remaining BCP particles in intimate contact with the newly formed bone in
the case of Maxresorb® inject. Histological specimens of BioOss® also showed incorporation of the
hydroxyapatite particles into the newly mineralized bone. In both materials, there were no histological
signs of tissue inflammation. Furthermore, both materials exhibited easy handling and patients had no
complications during healing period. Although a small number of patients were treated, along with the
preliminary nature of study, histological findings indicate osteoconductive properties of both materials
included in this study. However, additional research is required to obtain histological and clinical features
of Maxresorb® inject and BioOss® regarding their osteocondutive properties.

Keywords: dental implantology, augmentation, alloplast, xenograft, histomorfometry
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Asocijativna analiza fenotipskih svojstava heksaploidne pSenice i
molekularnih markera
Association analysis of phenotypic traits and molecular markers in
hexaploid wheat
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The aim of this study was to examine the genetic
variability of wheat genotypes based on the results
of phenotypic and molecular evaluation and to
carry out an association analysis. The study was
conducted on 120 hexaploid wheat cultivars. The
field experiment was set up over four vegetation
years, where 10 phenotypic traits of wheat were
measured and evaluated (presence of awns, spike
density, days to heading, plant height, spike
length, number of spikelets per spike, number of
grains per spike, 1000 kernel weight, spike weight
and yield). Six groups of functional markers were
used for PCR analysis (identification of Rht, Ppd
and Vrn alleles, genes associated with abiotic
stress tolerance and 1000 kernel weight, 1RS
wheat-rye translocation). DArTseq analysis was
performed in the Diversity Arrays Technology
laboratory (University of Canberra, Australia).
Analysis of variance revealed a statistically
significant influence (p <0.001) of the experiment
year on all tested agronomic traits. Based on the
correlation, regression and path analysis it was

concluded that the spike weight, number of grains per spike and 1000 kernel weight are traits having the
greatest influence on the yield. Average PIC value of DArTseq markers was 0.237 and average He value
0.289. Molecular variance analysis revealed that most of the variability was caused by differences
between individuals (90.79 %). Analysis of the population structure revealed the existence of three gene
pools (K = 3). GLM identified 127 highly significant associations (p <0.01) and MLM 71. Thirty-eight

associations were significant in both models used.

Keywords: wheat, association analysis, phenotypic traits, molecular markers
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Ekstrakcija bioaktivnih spojeva iz duhanskog otpada
Extraction of bioactive compounds from tobacco waste

M. Banofié", S. Jokié*

Yosip Juraj Strossmayer University of Osijek, Faculty of Food Technology Osijek, Franje Kuhac¢a 18, 31000 Osijek,
Croatia.
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Industrial waste is a growing problem across
Gifien extraction the world. Its accumulation has enormous
techniques Processing environmental but also economic and social
' consequences. The tendency to reduce
industrial waste has resulted in the
Foa development of new technologies that utilize
e\ by-products for various purposes. Tobacco is
i one of the most cultivated plants in the world.
Considering the high amounts of processed
e tobacco, it is not surprising that large
[t quantities of waste are generated. Industrial
tobacco waste usually includes midrib,
broken leaf parts and tobacco dust. Some of
the proposed methods are the utilization of
tobacco waste for energy purposes or
production of reconstituted tobacco. But for
such processes, it is necessary to pre-extract
certain compounds. Tobacco leaf contains about 3,000 different chemical compounds including
aldehydes, alkaloids, organic acids, alcohols, esters, ketones and carbohydrates, and about 1,000
compounds are produced by the combustion of tobacco by smoking. Polyphenols, tannins, coumarins and
flavonoids are produced as secondary metabolites in the plant and their concentration changes during
tobacco processing and they directly affect the organoleptic properties of tobacco. All of them are present,
in lower or higher concentrations in tobacco waste. Extraction of those compounds is possible with
conventional or novel "green" extraction techniques. Conventional methods require high energy "input”,
including high consumption of harmful solvents, prolonged extraction time and high temperatures where
degradation of thermolabile components are occurred. New “green” extraction techniques such as
supercritical CO; extraction, microwave assisted extraction, ultrasound assisted extraction, high voltage
electric discharge assisted extraction and subcritical water extraction avoid or reduce these disadvantage
and allow greater extraction utilization. The aim of this paper is to give an overview of our results in the
extraction of bioactive compounds from tobacco waste, limitations, possible applications and further
investigations.

Keywords: tobacco waste, bioactive compounds, extraction
Acknowledgments: This work has been supported by Croatian Science Foundation under the project

“Application of innovative techniques of the extraction of bioactive components from by-products of plant
origin” (UIP-2017-05-9909).

20



ORAL PRESENTATION

Kemijski sastav organskog industrijskog otpada
Chemical composition of some industrial organic waste

M. Tkalec Koji¢*", T. Vinkovié, B. Popoviél, Z. Loncarié*, N. Paradikovié*
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. , , ,  Theaimof this study was to determine chemical and
.@Wm “ physical compositions of some industrial organic
_— - waste as potential component for production of peat
i i r g free substrates for horticultural plants. Organic
— waste cocoa shell, willow bark, spent mushroom
\M ) o substrate and sawdust were collected at local food
W and wood industry for composting. Collected
composting material was placed into separate boxes
- for the process of microbiogical degradation. During
e ] composting the temperature in the compost pile
" Spectrophotometer range from 26 to 45 °C and the humidity from the
\ initial 100 % to 55-65 % at the end of composting
process. In order to compare chemical properties of
o o— ectroscopy composted organic waste and commercial substrate,
measurements of the following properties were
' = performed: bulk density, pH reaction, electrical
P PRl conductivity, dry matter content, water content
0 O xtacton NS (H20), ash content, organic matter content, total
e organic C content, content of N, C/N ratio,
respiration rate and content of available micro and macroelements. Results showed that values of
chemical properties are in suitable ranged for plant production and thus it can be used as a component
for production of peat free substrates. These preliminary results are base for further research on

determination of components ratio for an ideal substrate for the production of horticultural plants.

EC  euss

[ld eoom

S - Atomic absorption

[T s

Keywords: industrial organic waste, cocoa shell, willow bark, spent mushroom substrate, sawdust
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Razvoj senzora za potenciometrijsko odredivanje tiabendazola
Development of the sensor for the potentiometric determination of
thiabendazole
K. Bubnjar!”, M. Samard$ié*, M. Budetié*, A. Dandié, P. Zivkovié*, A. Széchenyi?, L. Kiss?
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Thiabendazole (THIA) is an antifungal agent that

is mostly used as a fungicide in fruits and

/ \ vegetables. Since it is potentially toxic and harmful
when obtained through food, it is important to

83 develop new methods for THIA determination. The

Gé 9 aim of this study was to develop potentiometric

sensor for determination of THIA using an ionic
y - pair of THIA cation and 5-sulfosalicylate anion.
The methods that were wused for sensor
characterization and THIA determination were

THIAY 4+ SAL™ 2 THIA — SAL

Izmmv Vs — direct potentiometry and the Gran method. The
sensor was ion-selective electrode with sensor

P o material incorporated in liquid type of membrane.
i - The membrane contained 1 % of sensor material
\_ - polliBEE / and dibutyl sebacate was used as a plasticizer. The
o beediny” s T sensor showed a super-Nerstian slope, a wide

- measuring range and a low limit of detection. The

response time of the sensor was only few seconds

and it had a pH working range between 2 and 4. It had a good selectivity towards THIA. All these
parameters led to fast and accurate determination of THIA in real samples (fruit peel).

Keywords: thiabendazole, potentiometric sensor, ion-selective electrode, direct potentiometry, Gran
method
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Senzorske moguénosti ultratankih BaTiO3 nanostruktura prema
ugljikovim oksidima temeljene na optickim signalima
Sensing capabilities of ultrathin BaTiO3z nanostructures toward
carbon oxides based on optical signals

M. MuZevic:", |. Lukacevi¢', M. Varga Pajtler*
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=TT T Due to the large presence of carbon oxide gases

) = g}g;gg@ggi in both our environment and industry, there is

i | erorco.eme an ongoing search for simple and efficient gas

fes05r BTO4C0.O0abasa sensors. As a response to the current challenges

e, B | SO toward lower limits of detection, in this work
J T

we propose a detection of optical signals from
ultrathin BaTiO3 nanostructures as the basis for
carbon oxides sensing. Based on density
functional theory, we simulate the sensitivity of
electrical and optical properties of ultrathin
BaTiO 3 nanostructures with respect to
! . ’ ! different adsorption sites on the (001)-BaTiOs
rgy (eV) .. . .

surface. Significant changes in the optical
activity, including absorption, reflection and
EELS spectra, are detected. Supercell size study
showed that optical signals follow a
monotonous trend with respect to the molecule concentration. The changes are explained via charge
transfer between the (001)-BaTiOs surface and the adsorbed gas molecules. An insight into the physical
and chemical nature of the processes at the nano-scale improves our understanding of the sensing
mechanism. At the same time, the obtained results might pave a way to new sensor designs.
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Mikrofiti u poplavnom podrucju Kopac¢kog rita
Microphytes in the floodplain area of Kopacki Rit

N. Bek!, T. Zuna Pfeiffer’, D. Spoljari¢ Maronic*, F. Stevi¢*

LJosip Juraj Strossmayer University of Osijek, Department of Biology, Cara Hadrijana 8/A, HR-31000 Osijek, Croatia
*corresponding_author: nbek@biologija.unios.hr

Microphytes (algae and cyanobacteria)
are found in all aquatic ecosystems in

_periphyton different trophic conditions. They occur
w % Q a in the water column as phytoplankton, as
- l T well as attached to different types of

substrates (e.g. sediments, stones, woody
debris, macrophytes, artificial substrates)
forming periphyton. The substrate type,
seasonal and hydrological conditions as
well as limnological parameters of the
aquatic biotope have been recognized as
the most critical factors influencing
periphyton development and structure.
Periphyton is particularly well developed
in floodplain areas due to high nutrient availability and the diversity of natural substrates (e.g. woody
debris). Kopacki Rit Nature Park is a part of the natural Danubian floodplain, one of the most preserved
floodplain areas in the Danube River Basin. Permanent water habitats, such as shallow lakes, river side
arms and natural channels have a high diversity of microphytes, among which, diatoms, green algae and
cyanobacteria are usually the most abundant. Flooding dynamics is a major environmental factor
structuring microphyte communities in these aquatic biotopes. High flood pulse causes a decrease in
phytoplankton abundance leading to the development of taxa characteristic for the mixed environment.
At the same time, periphyton biomass reaches peak levels with the predominance of diatoms with low
to medium resistance to physical disturbance. Microphytes are important primary producers, significant
contributors to carbon fixation and nutrient cycling, and a valuable food source for different organisms
at higher trophic levels. Accordingly, microphytes are good indicators of changes occurring in aquatic
environments representing one of the main quality elements for the assessment of the ecological status
of aquatic ecosystems according to the European regulation. Thus, continuous research focused on
microphyte ecology in rare and endangered river-floodplain systems are necessary.

phytoplankton

Keywords: algae, cyanobacteria, periphyton, phytoplankton, Kopacki Rit
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Optimalno opremanje poljoprivrednih gospodarstava sredstvima
poljoprivredne mehanizacije
Optimal equipment of agricultural farms by means of agricultural
mechanization
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OBITELISKO POLJOPRIVREDNA GOSPODARSTVA NA PODRUCJU OSJECKO - BARANJSKE ZUPANIJE

]l Ao Karte: Domage) Dmmes mos.0g. 3.

The aim of the research was to carry out an
analysis of the condition of family farms in
Republic of Croatia on agricultural machinery and
equipment, given the number and size of the used
land with the recommendations for improving the
current state of affairs and also providing remarks.
Over a period of one year, a survey was conducted
in the area of Osijek-Baranja County on ten family
farms. Detailed survey and analysis have shown
that economies often leave in their possession an
older mechanization that can no longer be
exploited, which is a certain annual cost of
maintenance and garage. Observing the
economies, it is widely recognized that the used
and newly purchased machines are also used from
various EU funds, can lead to irregularities in

exploitation. There are large variable costs in used mechanization due to frequent repairs of older
machinery parts, while new mechanization reveals high fixed costs due to high purchasing price. In the
survey, only one part of the family farms use outsourcing paid service for universal grain harvester. The
rest of the farmers possess used and new harvesters and are obliged to pay high maintenance costs. In
order to achieve the optimal number of agricultural machines for each economy, it is necessary to take
certain rationalization measures. As a commonly mentioned measure, farmers are suggested to join the
association (machine ring) in areas where farmers with similar interests or requirements are located. By
using modern GIS systems such as the QGIS application, it is possible to use digital technology maps
to obtain accurate data for timely performing agro-technical measures. By using digital maps, farmers

can achieve considerable savings at work through
production and farm equipment.

telematics, i.e. to find places to improve food

Keywords: farm, costs, tractor, technological map, QGIS
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Model parcijalne ravnoteze sto¢arske proizvodnje u Republici
Hrvatskoj
Partial equilibrium model of livestock production in the Republic of
Croatia
D. Kranjac'", K. Zmaié*, E. Erjavec?

Faculty of Agrobiotechnical Sciences Osijek, J. J. Strossmayer University of Osijek, Vladimira Preloga 1, HR 31000
Osijek, Croatia

2 University of Ljubljana, Biotechnical Faculty, Jamnikarjeva ulica 101, SI-1000 Ljubljana, Slovenia
*corresponding_author: dkranjac@fazos.hr

AGMEMOD (Agriculture  Member State
Modeling) an econometric, dynamic, multi-
product partial equilibrium model and the
appropriate  AGMEMOD methodology was
applied in the development of the partial
equilibrium model of livestock production in the
Republic of Croatia. The livestock model was
combined into the Croatian national partial
equilibrium model of agricultural production,
and was used to analyze the impact of integration
processes and the impacts of expected future
changes under the Common Agricultural Policy
(CAP) on the key agricultural markets in the
Republic of Croatia. The impact of Croatia's
accession to the European Union (EU) on the
main agricultural markets has been investigated
by analyzing the outlook of the key crop and
livestock products market by 2030. The
projected trends are compared to the projected EU trends of the new (EU 13) and old (EU 15) Member
States. Impacts of the expected future changes under the new CAP reform have been analyzed through
three stylized scenarios which are similar to those presented by the European Commission to assess the
impact of policy changes at EU level. The results of the market outlooks for key agricultural products
in Croatia by 2030 indicate that the introduction of CAP instruments had a significant impact on
changing the production structure in favor of crop production, and that the future Croatian key
agricultural markets trends are similar to the projected trends of the new Member States (EU 13).
Scenario analyses reveal that any further reduction of direct payments without changes in technology
and investments on farms could cause a serious decline in agricultural production in Croatia, especially
in the livestock sectors mainly in the beef and dairy sector. However, scenario results indicate that the
impact of the new CAP reform will not be so drastic that there would be a complete breakdown of
production in any of Croatia's key agricultural markets by 2030.

Croatian national AGMEMOD partial equilibrium model

Sapply equations

Keywords: Livestock production, partial equilibrium, key markets outlook, scenario analyses, Croatia
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Nalaz obli¢a Contracaecum sp. u babuskama (Carassius gibelio Bloch,
1782)
Presence of Contracaecum sp. parasites in the Prussian carp (Carassius
gibelio Bloch, 1782)

N. Vuiét*, I. Turkovié¢ Cakalié?, I. Vuksié¢t, D. Cerba?
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Egg mass

Parasitism is a very common and important
First stage larvae (L1) type of relationship between organisms in

& ’ sooons different ecosystems, in which free-living

‘ , . organisms can potentially serve as hosts for
W3 o Lo A @ various parasites. Prussian carp (Carassius
: , ‘ gibelio Bloch, 1782), invasive species in our
\ /Z’? waters, is characterised as a species with
gl opportunistic lifestyle and high tolerance to
wide spectrum of living conditions, thus
showing high potential as host for different
parasitic ~ species. However, available
information regarding its parasitic community
is still scarce. This study is focused on the

Fon <:’// Lt analysis of parasites found in the fish,
Third stage larvae <L3,>=-sgs%—" assessment of their abundance and
establishing the correlation between the
intensity of the infection and fish
morphometric parameters; including the evaluation of variances in fitness factor between infected and
uninfected fish, as an indicator of their general condition. Sampling of the Prussian carp was conducted
in lake Sakada$, Kopacki rit Nature Park, in December 2017, using gill nets. Of the total 111 sampled
fish, the presence of endoparasitic nematode Contracaecum sp. in the third larval stage was recorded in
nine individuals (prevalence 8 %). The grand total of 3822 nematodes were isolated, with intensity of
infection ranging from 7 to 1078 nematodes per fish (average 424.66 nematodes per fish). Nematode
abundance and total biomass positively correlated with fish mass. The average value of the Fulton's
condition factor (CF) for the Prussian carp without parasites was 2.275, while for the infected specimens
the CF average value was 1.6352. Despite having lower value of the condition factor, the health of the
infected individuals of Prussian carp does not seem to be affected by the presence of the Contracaecum
sp. larvae. The results obtained in this study will present new information for the nematofauna of
Kopacki rit, as well as contribute to the general knowledge of parasite prevalence in fish and their
possible impact on ichthyofauna.

Bird
Definitive host
Forth stage larvae
(L4) and adult

Keywords: invasive fish, Nematoda, parasitism, floodplain
Acknowledgments: This research was conducted as part of annual monitoring of ichthyofauna in the

area of Kopacki Rit Nature Park and we would like to thank our colleagues from the Nature Park for
good cooperation.

27



ORAL PRESENTATION

Primjena kakaove ljuske u proizvodnji ¢okolade
Application of cocoa shell in production of chocolate
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Cocoa shell

High voltage electrical

l discharge
Grinding of untreated Drying and grinding of
cocoa shell treated cocoa shell

Production of chocolate
S

}

Chocolate analysis

Cocoa shell is a waste product of chocolate
production. Most commonly, it is removed
from cocoa beans after roasting. It is rich in
dietary fibres and antioxidants, which are
transported in to shell during fermentation,
drying and roasting of beans. This waste
product has a great potential for application in
the food industry because it has a high content
of dietary fibres and bioactive components.
Also, the high content of fibres makes it harder
to grind than cotyledon and can make
problems in the production of chocolate
because it can affect viscosity, hardness,
particle size distribution, colour, etc. The
subject of this research is effect of high voltage
electric discharge (HVED) on cocoa shell
properties and the application of HVED
treated and untreated cocoa shells in chocolate.

HVED is a novel technology that applies high voltage directly into a liquid medium which results in the
formation of plasma, radical generation, shock waves, cavitation, etc. Any modification, like the
addition of cocoa shell, in chocolate production has a big impact on its physical and/or chemical
parameters. We established the impact of the addition of cocoa shells on these parameters.

Keywords: cocoa shell, dietary fibre, bioactive components, chocolate production
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Inkapsulacija polifenolnih i hlapivih spojeva soka aronije na
prehrambena vlakna
Encapsulation of phenolic and volatile compounds from chokeberry juice
onto dietary fibers
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Chokeberry juice is well known as a source of
diverse  bioactive  compounds.  Phenolic
compounds are one of them due to their health-
promoting properties. These compounds, during
food processing, are often decomposed hence
their utilization is limited. Volatile compounds,
also abundant in chokeberry juice, possess
similar sensitive properties. Preservation of such
compounds could be achieved by encapsulation.
Dietary fibers are recognized as efficient
encapsulation agents for phenolic and volatile
compounds. The modern food industry is
increasingly exploiting food by-products, thus
citrus or apple waste is of interest due to a wide
range of applications. Citrus or apple by-products
could be used as source of dietary fibers.
Different techniques for encapsulation are
developed, among freeze-drying is considered a

good choice for thermosensitive compounds. The subject of this research was to prepare and characterize
formulations based on chokeberry juice and citrus fiber, citrus fiber/guar, or citrus fiber/xanthan by
freeze-drying. These formulations were subjected to analysis of phenolic and volatile compounds using
high-performance liquid chromatography and gas chromatography, respectively. Obtained formulations
can be used as novel bioactive food additives in baked goods, smoothies, yogurts, etc. Also, with the
incorporation of such additives, the sensory properties of the product could be improved.

Keywords: polyphenols, volatile compounds, citrus fibers, freeze-drying
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Elektrokemijska detekcija polifenola u uzorcima hrane
Electrochemical detection of polyphenols in food samples
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Polyphenols are the significant plant
compounds with antioxidant activity
and are the subject of increasing
scientific interest because of their
beneficial effects on human health
(anti-carcinogenic, anti-mutagenic,
anti-inflammatory etc.). The most
important polyphenols are the ones
which come from routine
consummation of fruits and vegetables
and it is important to detect
concentrations of polyphenols in real
samples. Protocatechuic acid and p-
hydroxybenzoic acid are natural
polyphenols mostly found in green tea,
acai oil, plums, grapes, coconut and
wine. So, the main goal of this study
was to detect protocatechuic acid and p-hydroxybenzoic acid in model systems and in real samples. The
measurements were performed in a Faraday cage using potentiostat/galvanostat (PalmSens) controlled
by PSTrace 1.2. software. The three electrode system consisted of a glassy carbon working electrode,
Ag/AgCI reference electrode and a platinum wire counter electrode. The system was purged with high
purity argon (¢ga= 99.999 %) before each measurement. Cyclic voltammograms of both polyphenols
showed one oxidation and one reduction peak which correspond to oxidation of hydroxyl group(s) and
reduction of oxidation product of investigated antioxidants. The oxidation of both polyphenols was
diffusion controlled and pH dependent. Differential pulse voltammograms have shown that the highest
oxidation peak current was around pH = 4 for protocatechuic acid and around pH = 6 for p-
hydroxybenzoic acid, while it decreased in more acidic and alkaline medium. It was also determined
that the anodic peak current of investigated polyphenols linearly increase with the increase of their
concentration in the concentration range from 1 uM to 600 uM. Both polyphenols were detected in real
samples with differential pulse voltammetry where their quantity varied from 2 uM to 9 uM. The highest
concentrations of investigated polyphenols were detected in wine, grapes and fruit juice while the lowest
concentrations were detected in coconut milk and chicory coffee.

10* ¢ (p-hydroxybenzoic acid) / mol dmr

10¢ ¢ (protocatechuic acid) / mol dm
- g g

:

sample 1 sample 2 sample 3 sample 4 samplel sample2 sample3 sample4

Keywords: antioxidants, voltammetry, detection, real samples
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Gastroprotektivni ucinak spojeva ekstrakta ¢eSnjaka na epitelno oStecenje
izazvano natrijevim taurokolatom u stanicnom modelu ulkusne bolesti
Gastroprotective effect of garlic extracts to the epithelial damage caused

by sodium taurocholate in a cell culture model of ulcer disease

L. Kunal, M. Zjali¢?, T. Kizivat’, H. Rogulji¢*?, V. Ninéevié', T. Omanovi¢ Kolari¢*?, A. Viev?, M.
Smolié*? R. Smolic*
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Peptic ulcer disease (PUD) is a chronic disease
affecting up to 10% of the world's population.
Proton pump inhibitors, such as lansoprazole
(LPZ) are gold standard in the treatment of ulcer
disease. Garlic (Allium sativum) is one of the
oldest cultivated plants with significant dietary
and medicinal role. It has been used as a spice,
food, and herbal medicine for over 4000 years.
Several studies have shown the gastroprotective
effect of garlic extracts (GE). The aim of this
study was to establish a cell culture model of
ulcer disease using bile salts such as sodium
taurocholate (NaT) and to determine inhibition
of NaT caused oxidative stress by antioxidant
treatment of GE and LPZ. Human epithelial
gastric cell line (AGS) was used as a cellular
model of ulcer disease. Cells were pre-treated

with LPZ and increasing concentrations of GE. The ability of GE to protect the AGS cells against the
damage induced by NaT was evaluated by glutathione (GSH) and prostaglandin (PGE2) content by
ELISA, AGS proliferation by cell counting and by expression of superoxide dismutase (SOD) and factor
kappa B subunit 2 (NFKB2) by RT PCR. Pretreatment with LPZ and GE showed significant increase in
cell viability and were able to increase PGE2 and GSH concentrations in a cell culture model of PUD.
Positive correlation of SOD, and NFKB2 with LPZ and GE pretreatment has been showed. GE pre-
treatment showed gastroprotective effect on cell model of PUD. Nevertheless, further experiments are

needed to confirm protective role of GE in PUD.

Keywords: peptic ulcer disease, sodium taurocholate,
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Procjena uloge ionskih kanala na mehanizme protokom potaknute
dilatacije karotidne arterije miSeva s isklju¢enim genom Tff377/C57BL/6N
i miSeva divljeg tipa na visokoslanoj dijeti
Assessment of the role of ion channels in flow-induced dilation mechanisms
of a carotid artery in low salt and high salt fed Tff37/C57BL/6N mice and
their wild type controls

N. Kozinal, I. Drenjancevié', I. Jukié**

1 Affiliation: Institute and Department of Physiology and Immunology, Faculty of Medicine Osijek, University Josip Juraj
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This study aimed to assess the role of ion
. channels in flow-induced dilation (FID) in
l - il isolated carotid arteries of Tff3-/- knockout mice
[

[TEE

i and C57BL/6N mice (wild type controls) on low

T S e (LS) and high salt (HS) diet. Male, ten-weeks-

. old transgenic Tff3/C57BL/6N (Tff3™")

. == 5 knockout mice and WT/C57BL/6N (WT)
H H i} (parental strain) healthy mice were divided in LS

Wﬂlﬂl (0.4% NacCl in rodent chow) and HS (4% NacCl

LR L1

in rodent chow fed for 1 week) groups. After
anaesthesia, mice were decapitated and carotid
arteries were isolated and pressurized for 60’at
Figure 1. Flow-induced dilation (FID) of carotid arteriesin | 80 MMHg to assess basal diameter and then
TH3~__LS (panel A), Tfl3”~ _HS (panel B), WT_LS subjected to flow at pressure gradients A100-
(panel C) and WT_HS (panel D) A180 mmHg. FID was determined in the
presence of antagonists of large conductance
Ca2+-activated K+-channel (iberiotoxin), ATP-sensitive potassium channels (glibenclamide) and
TRPV4 (RN-1734). Data were analysed using Two-Way ANOVA tests; p<0.05 was considered
significant. Ethical Committee: 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 and No. 2158/61-07-14-119).

FID was similar between the Tff3"_LS and Tff3~"_HS groups, while FID was reduced in WT_ HS
mice compared to the WT_LS group. FID was also reduced in Tff3~~_LS compared to WT_LS mice.
In the Tff3”_ LS group, iberiotoxin and glibenclamide reduced FID at A180 mm Hg, while had no effect
in the Tff3"_HS group. In the WT_LS group all inhibitors reduced FID at A140-180 mm Hg while had
no effect in the WT_HS. HS diet causes impaired responses to FID in WT mice but not in T3~ mice.
In Tff3~ mice on LS diet Ca?*-activated K*- channel and ATP- sensitive potassium channels have a
significant role in FID. In WT_ mice on LS diet, beside Ca?*-activated K*- channel and ATP- sensitive
potassium channels, TRPV4 contributes to FID. In Tff3~~ and WT mice on HS diet, applied antagonists
have no effect on FID. Genetic modification as well as dietary intake significantly affect the mechanisms
of FID by altering the ion channels' engagement.

Keywords: Tff3 gene, high salt diet, ion channels, artery, flow-induced dilation
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Karakterizacija lipaza iz Burkholderia cepacia i Pseudomonas fluorescens
Characterization of lipases from Burkholderia cepacia and Pseudomonas
fluorescens
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Lipases (EC 3.1.1.3), triacylglycerol
acylhydrolases, are enzymes that, in addition to
the triacylglycerol  hydrolysis reaction,
successfully catalyse the reactions of
esterification, interesterification,
transesterification, acidolysis and aminolysis,
under appropriate  reaction  conditions.
According to the literature, lipases are very
active in a wide pH and temperature range, and
hydrolyse  differently  toward different
substrates, depending primarily on the
microorganism from which they originate. The
aim of this research was to characterize lipases
from bacteria Burkholderia cepacia (BCL) and
Pseudomonas fluorescens (PFL). Using a
titrimetric test for lipase activity, with olive oil
as a substrate, the linearity of the test reaction,

kinetics parameters, and the pH and temperature optimum for each lipase were determined. In addition,
the substrate specificity of lipases according to selected commercially available, cold-pressed and waste
oils was examined. The results showed that the steady state of the enzymatic hydrolysis of
triacylglycerol for both lipases lasted up to 30 min. Lipases optimally hydrolysed olive oil as substrate
at pH 8 and temperature of 50 °C. Analysis of experimental data in GraphPad Prism 8 revealed that both
enzymes do not follow Michaelis-Menten kinetics, but obey allostery. Allosteric Kinetic parameters for
BCL were Vmax=16.45 U mL?, K5=32.29 mmol L* and h=1.653, and for PFL Vmax=11.97 U mL?,
Ko5=22.92 mmol L and h=1.262. It was found that both lipases have the highest specificity for
commercially available oils. All the obtained data will be used for further characterization of lipases as
well as for setting initial conditions of their immobilization on appropriate carriers.

Keywords: lipase, pH optimum, temperature optimum, substrate specificity, kinetics parameters
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Inhibicija biosinteze glikolipida utjece na inzulinsku signalizaciju
Inhibition of glycolipid biosynthesis affects insulin signalling
M. Zjali¢*", M. Heffer!
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Gangliosides are essential for stabilizing and
organization of the membrane
microdomains, which serve as
communication hubs for relaying insulin
signaling into the cell. Interfering with
SH-SY5Y human neuroblastoma cell line; ATCCRL-2266 gang“OSIde SyntheSIS ShOUId dlsrupt |nSU||n
2.5 M S|gnaI|ng_ by _downregglatlon or

<_ 10 um upregulation, depending on which enzyme is

40 uMm . . N

disrupted. This, in turn, should cause
changes in cell neuroplasticity, morphology,

Miglustat

;w #g T e and tolerance to insulin challenge. SH-SY5Y
. R human neuroblastoma cell line was

Differentiation
. :

10uM of ATRA
9 days
50000 cells/cm?

Y8 Jusuneal]

Neurite shortening

Results
]

. Ceramide biosynthesis M(S'S)nor(R'R) dlﬂ:el’entlaIEd fOI’ 10 dayS Wlth I’etanIC aCid
L Sphingosine biosynthesis <m £ and treated for 48 hours with two isoforms of
T Cholesterol biosynthests _ P4 inhibitor of ganglioside synthesis, and a

miglustat inhibitor of ganglioside synthesis.
For MTT, cells were grown, differentiated,
and treated in collagen-coated 96 well plates. After treatment, cell viability was determined by
measuring absorption. Cells were grown and differentiated on collagen-coated glass slides for
morphology and stained with FITC dye. For Annexin V, Western blots, and MALDI-TOF MS, cells
were grown in six biological replicas for each treatment, concentration, and protocol in the 6-well plates.
After treatment cells were scraped, homogenated, and prepared for further analysis by flow cytometry,
Western blot, or MALDI-TOF MS. Interfering with glycolipid biosynthesis caused dose-dependent cell
death and change in morphology. Miglustat caused expected morphology changes in the form of neurite
elongation. The insulin signaling pathway was upregulated with all treatments. Cells demonstrated
changes in neuroplasticity and different responses to induced metabolic stress depending on which
inhibitor was applied. Disrupting glycolipid biosynthesis and composition will interfere with insulting
signaling, cause morphological changes, and disrupt the neuroplasticity of the cells.

Keywords SH-SY5Y, miglustat, insulin, neuroplasticity
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Molekularni mehanizmi bubreZznog ucinka liraglutida na stani¢ni model
proksimalnih tubularnih stanica
Molecular mechanisms of renal effect of liraglutide on cellular model of
proximal tubular cells
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DIABETES Diabetic nephropathy (DN) is a major
MELLITUS complication of diabetes mellitus both type 1 and
2, frequently leading to end-stage renal disease.

v Hyperglycemia promotes cellular hypertrophy and

HYPERGLYCEMIA collagen gene transcription inducing interstitial
fibroblasts to increase synthesis of fibrillar
collagens and extracellular matrix (ECM) via an
autocrine TGF-B1 system. LLC-PK1 was exposed
to pathophysiological mediators that mimic DN:

v

OXIDATIVE STRESS

LIRAGLUTIDE

— high glucose (HG) and oxidative stress. To

TCAMP —> TPKA v examine the role of oxidative stress in LLC-PK1
l TGP induced by HG and hydrogen peroxide (H.0) the

cells were treated with different concentrations of

RENOPROTECTION v glucose (1.5, 30 mmol L) and the combination of
DIABETIC glucose and H20, (0.5 mmol L) during 24 hours.

NEPHROPATHY To examine the renal effect of Liraglutide cells

were treated with different combinations of
glucose and Liraglutide (10, 20 nmol L?) and
combinations of glucose, H,O, and Liraglutide during 24 hours. Cells treated with combination of
HG30/H,0,,and HG30 alone had a significant decrease in MTT levels compared with control (p<0.001).
These results demonstrate that HG and H,O; exert deleterious effect on LLC-PK1 cells viability by
stimulation of oxidative stress. However, addition of Liraglutide improved viability in cells treated with
HG30 alone. Cell viability was significantly decreased in all experimental groups treated with H20-
(p<0.01; p<0.001). GSH levels increased with the addition of Liraglutide in HG30/ H,0, treated cells
(p<0.01), with no effect in HG30 only treated cells. The addition of Liraglutide significantly decreased
TGF-B1 levels in all treated cells and TGF-B1 levels significantly increased in HG30 and HG30/ H,0,
(p<0.001 for all). Synthesis of collagen was significantly increased in HG30/ H.O; (p<0.001) while
addition of Liraglutide in HG30/ H»O, significantly decreased synthesis of collagen (p<0.001).
Furthermore, liraglutide treatment in all treated cell groups led to a significant decrease of distribution
of F-actin (p<0.01;p<0.001). In conclusion, inhibition of collagen synthesis via TGF beta molecular
pathway is mainly responsible for renal benefits of Liraglutide

Keywords: diabetic nephropathy, LLC-PK1 cell culture, TGF- beta 1, Liraglutide
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The y8" and y8'™ T cell subsets are disproportionally altered in blood and
skin of vulgar psoriasis patients
v8" i y8'" T stani¢ne linije nesrazmjerno su promijenjene u krvi i kozi
pacijenata s vulgarnom psorijazom
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Innate-like, yOT cells perform vital homeostatic,

IL-18 regenerative, and antimicrobial functions at
. 5 W |vs1vs2ysm L . ;
C'rlfu'at;ns / ccL2o barrier sites by releasing cytokines such as I1L-17,
cells an . . . . . .
c;tokines veivezyen INFy and TNFa. Their diversity, distribution and

trafficking in psoriasis, an autoinflammatory skin
disease, is however, less well understood. To this

4

V61+V82-yshi

ST CD3*T end, we combined serum proteomics (Luminex
Psoriatic g"l V51V52 y5" ProcartaPlex Immunoassays: CCL27, 1L-18,
plaque *»‘f‘\ : VE1VE2ys IL22, CXCL9, CCL20, IFNy, IL-10, IL-17A,
: l VB1°VE2 Y5 TNFa, IL-6) with flow cytometry (CD3e,

panTCRy3, TCRV31+TCRVS2, FACS Canto I,
FlowLogic) by using peripheral blood mononuclear cells (gradient density centrifugation) and coeval
skin biopsies (gentleMACS Dissociator-assisted homogenisation, Whole Skin Dissociation Kit) from
59 vulgar psoriasis (PV) patients (median PASI=15.2) and 27 sex-, and age-matched healthy controls
(HC). In case-control comparisons, V31'V82yd™ compartment was significantly expanded in
circulating y8T cells of the psoriatic patients (P=0.000017), leading to contraction of the V§1-V§2*yd"
(P=0.006) and V&1*V§2 y8" subpopulation of the CD3* T cells (P=0.016). CD3*T cells were highly
enriched in psoriatic plaques compared to healthy-looking skin (P<0.001). Despite a net increase in cell
numbers, ydTCR" subpopulation occupied a similar fraction of the CD3* compartment but was
differently composed, reflecting a disproportional accumulation of the V§1'V82 y8" cells (P=0.007),
mostly at the expense of V51°V52*yd™ cells (P=0.002). Aged psoriatic skin contained fewer y6™ (p=-
0.351, P=0.013), in particular V31'V82*yd™ (p=-0.283, P=0.049) and V51*V52ys™ cells (p=-0.471,
P=0.0064). By contrast, V51"V52y8" density, which increased in response to higher serum CXCL9
(p=0.327, P=0.018) and hsCRP (p=0.529, P=0.0022), inversely mirrored serum IL-18 (p=-0.467,
P<0.001), IFNy (p=-0.476, P<0.001) and TNFa levels (p=-0.374, P=0.006). Overall, higher circulating
IL-18 (P=0.009) and CCL20 levels (P=0.013) were observed in PV compared to healthy controls; the
reverse was true for CCL27 (P=0.028). Altogether, we describe an altered landscape of circulating and
skin ydT cell subsets in PV, providing an updated constrain for further phenotypic and functional
analyses.

Keywords: psoriasis, serum cytokines, yoT cells
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Varijante gena za progesteronski receptor u modulaciji rizika
spontanog prijevremenog porodaja
Genetic variations of progesterone receptor in modulation of risk for
spontaneus premature birth

M. Kadivnik **", K. Kralik *, A. Muller *2, S. Sijanovi¢ *2,J. Wagner *

Clinic of Obstetrics and Gynecology, University Hospital Center Osijek, J.Huttlera 4, 31000 Osijek, Croatia

2 Department of Obstetrics and Gynecology, Faculty of Medicine, J.J. Strossmayer University, J.Huttlera 4, 31000 Osijek,
Croatia

3 Department of Medical Statistics and Informatics, Faculty of Medicine, J.J. Strossmayer University, J.Huttlera 4, 31000
Osijek, Croatia

4 Department of Medical Biology and Genetics, Faculty of Medicine, J.J. Strossmayer University, J.Huttlera 4, 31000 Osijek,
Croatia

*corresponding_author: mirta.kadivnik@gmail.com

Premature birth (PTB) is defined as a live birth

Genetic variations of progesterone receptor gene before 37 weeks of gestatlon. One of the

(PGR) in modulation of risk for spontaneous recognized risk factors for PTB is a maternal

premature birth . and/or fetal genetic predisposition. The aim of

Methods and Cohort /) Resut the study was to evaluate the roles of four

ol el g TR, g Ve o selected genetic variations in fetal and maternal
108 mothers with premature birth an thelr \ ! NG b 18 e gedkl offs b pemase bil

rewors T~ RBRIeRD. progesterone  receptor gene (P_GR) and to

m““’“’“””“" l\‘:\{]“:\! 2 i identify women who may have higher or lower

M T py LS odds for PTB compared to the general

G20 4 S e A population. The study was conducted between

kit e November 2017 and January 2021. It was case-

DT e, control study, which enrolled two groups of

g - U =~y pregnant women (109 women who delivered at

term and 109 women who had a preterm
delivery) and two groups of newborns (109 term
and 109 preterm). Venous blood samples were taken from pregnant women and blood from the
umbilical cord of the newborns once after obtaining informed consent. Four described genetic variants
of PGR (rs1042838, rs1042839, rs10895068, and rs1932836) were analyzed. Statistical analysis has
been made. There was statistically significant difference between cases and controls in the distribution
of newborns’ allele frequency of minor C allele of the PGR rs1942836 (P=0.03, Fishers exact test) in
favor of premature birth. A statistically significant difference between the frequency of the mothers’
minor T allele of rs1042838 (P = 0.005; Chi-squared test) and the mothers’ minor T allele of rs1042839
(P = 0.005; Chi-squared test) in favor of extremely premature birth has been found. There was a
statistically significant difference between the frequency of the newborns” minor C allele of rs1942836
(P =0.03; Chi-squared Test) and newborns’ heterozygotes CT genotype of rs1942836 (P =0.03; Fishers’
exact Test) when comparing the control group and the early premature group. The present study suggests
that patients with selected genetic variants of the progesterone receptor gene (mothers rs1042838 and
rs1042839, newborns rs1942836) could have greater odds for premature birth compared to general
population.

Keywords: genetic variants, premature birth, progesterone, progesterone receptor, single
nucleotide polymorphism
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Trajni pozitivni u¢inak edukacijske intervencije na znanje i stavove o
kemoprevenciji raka dojke
Sustained positive effect of educational intervention on breast cancer
chemoprevention knowledge and attitudes
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A non-RCT on 249 healthy women was
conducted to investigate the effect of educational
intervention (EIl) on knowledge and attitudes
towards primary breast cancer (BC)
chemoprevention. Health Literacy Survey
Questionnaire 47 and a questionnaire which was
designed and validated for the purpose of this
study were used. El in form of a lecture was
conducted and information leaflet was given to
the participants. Knowledge of chemoprevention
significantly improved after the EI across all
health literacy levels and was mostly maintained
one and four weeks later (Friedman’s test (Post
hoc Conover), P<0.001). One week after the El
45% of participants had positive attitude towards

chemoprevention in comparison to 17% of them at the baseline survey (Marginal Homogeneity Test,
P<0.001). Similarly, four weeks after the EI 47% of women expressed positive attitudes. At baseline
survey, immediately and one week after the El participants had mostly neutral chemoprevention attitude,
while later, at four weeks post El positive attitude was dominant (Marginal Homogeneity Test;
McNemar-Bowker Test). Conclusion: The EI significantly improved knowledge about BC and
chemoprevention and it shifted the attitude towards more positive. This effect was sustained at 4 weeks

after the intervention.
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