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Changes to project team

2. New associates

Zoran Kiralj, mag. biol. exp. 

ðPhD student on the project

Tomislav Kralj, mag. oecol. et prot. nat.

ðPhD student

Ivana Karamatiļ, grad. eng. of food techn.

ðprofessional assisstant 

1. Associates that left the project

Dr. Nesrete Krasniļi

ðprofessional assisstant



Field activities

In situ analyses :

Å physico -chemical parameters

of river-water by portable

probes

Å general fish health assessment

Sampling sites at the MreĥnicaRiver:

Å reference site (REF), Duga Resa factory (DRF)

and Karlovac industrial zone (Mala Ģvarľa)(KIZ)

Sampling dates :

Å spring sampling : 22-23 April, 1

May 2021 (fish, water and

sediments), 6 June 2021

(bivalves)

Å autumn sampling : 22-23

September 2021 (fish, water

and sediments), 3 October

2021 (bivalves)

Bioindicator organisms :

Å fishðnorthern pike (Esox lucius) at REFand DRF

Å bivalves (Unio crassus)ðat REFand KIZ



Laboratory  analyses

Water and sediment in both seasons at all three sites:

Å physico -chemical parameters and nutrients in water

Å dissolved trace and macro elements in water

Å trace and macro elements in sediments

Å grain size distribution in sediments

+ particulate trace and macro elements in water

+ screening for organic contaminants in water

Fishin both seasons at REFand DRFsites:

Å bacteriological, virological and parasitological analyses on

northern pike

Å histological examination of northern pike liver

Å homogenisation of northern pike liver

Å isolation of cytosolic fractions from the hepatic tissue

Å trace and macro element measurement in the digested

homogenates and cytosols of fish liver (total and cytosolic

concentrations)

Å biomarker analyses in fish liver (TP, MT, tGSH, CAT, AChE,

MDA)

Å trace and macro element measurement in the digested fish

muscles (total concentrations)

+ biomarker analyses in fish muscles (TP,tGSH, AChE, MDA)



Laboratory  analyses

Bivalves in both seasons at REFand KIZsites:

Å homogenisation of U. crassus digestive glands

Å isolation of cytosolic fractions from the digestive gland tissue

Å trace and macro element measurement in the digested

homogenates and cytosols of U. crassus digestive glands

(total and cytosolic concentrations)

Å biomarker analyses in U. crassus digestive glands (TP, MT,

tGSH, CAT, AChE, MDA)

Two dimensional HPLC separations of cytosolic fractions of organs of

fish and bivalves with subsequent HRICP-MS measurement :

Å SEC-HPLC separations of cytosolic metal -binding proteins with

subsequent HRICP-MS measurement

Å optimization of additional AEX-HPLC separation of SEC-HPLC

separated proteins with subsequent HRICP-MS measurement

Å preparation for CEX-HPLC separations of SEC-HPLC separated

proteins

SEC
AEX



Conferences

1. International Conference of Trace Elements and Minerals 

(ICTEM21; online meeting)
2-6 August 2021

Aachen, Germany

1. Kiralj, Z., Dragun, Z., Lajtner, J., Mandiļ,A., Trgovľiļ,K., Krasniļi,

N., Mijoģek,T., FilipoviļMarijiļ,V., Ivankoviļ,D., 2021. Metal

accumulation in the digestive gland of mussel Unio crassus as an

indicator of metal contamination in freshwater ecosystems : total vs.
cytosolic metals . (poster presentation)



Conferences

2. 6th Croatian Congress of Toxicology with international 

participation (CROTOX 2020)
3-6 October 2021

Rabac, Croatia

1. Dragun, Z., Fiket,Ĥ.,Stipaniľev,D., Repec, S.,ĢoģtariļVuliļ,Z.,Ivankoviļ,

D., Krasniļi,N., FilipoviļMarijiļ,V., Mijoģek,T., Barac, F., Valiļ,D., 2021.

Characterization of the water and sediment quality of the lower course

of the MreĥnicaRiver: the effect of long -term historical contamination .
(poster presentation)

2. Dragun, Z., Krasniļi,N., Valiļ,D., Barac, F., Ivankoviļ,D., Fiket, Ĥ.,

FilipoviļMarijiļ,V., Mijoģek,T., Matanoviļ,K., Kuĥir,S., Gjurľeviļ,E.,

2021. Bioaccumulation and intracellular distribution of trace elements in

the liver of northern pike (Esox lucius L., 1758) from the MreĥnicaRiver:

THEMETABIOM PROJECT. (poster presentation)

3. Ivankoviļ,D., Mandiļ,A., Krasniļi,N., Lajtner, J., Trgovľiļ,K., Mijoģek,T.,

FilipoviļMarijiļ,V., Dragun, Z., 2021. Comparison of metal

accumulation, intracellular metal distribution and metal -binding

biomolecules in the digestive gland of two freshwater bivalve species

from the MreĥnicaRiver. (poster presentation)



Conferences

3. 9th International Congress ăVeterinary Science and 

Professionò (VSP2021; online meeting)

9 October 2021

Zagreb, Croatia

1. Koutis, I.,Gjurľeviļ,E.,Kuĥir,

S., Benko, V., Valiļ,D., Barac,

F., Dragun, Z., Ivankoviļ,D.,

Mijoģek,T., FilipoviļMarijiļ,V.,

Matanoviļ,K., 2021. Health

assessment of northern pike

(Esox lucius) from the
MreĥnicaRiver, Croatia .

(poster presentation)



Conferences

4. 21st European Meeting on Environmental Chemistry 

(EMEC21) 30 November - 3 December 2021

Novi Sad, Serbia

1. Mijoģek,T., Ivankoviļ,D., Kiralj, Z., Cvitanoviļ,M., Valiļ,D., Barac, F.,

FilipoviļMarijiļ,V., Gjurľeviļ,E., Matanoviļ,K., Kuĥir,S., Dragun, Z.,

2021. Multibiomarker responses in the liver of the northern pike (E.

lucius) from the MreĥnicaRiver as an indication of water contamination .
(poster presentation)

2. Kiralj, Z., Dragun, Z., Krasniļi,N., Lajtner, J., Trgovľiļ,K., Mijoģek,T.,

Mandiļ,A., FilipoviļMarijiļ,V., Valiļ,D., Ivankoviļ,D., 2021. Deeper

insight into the metallome of the digestive glands of Unio crassus

mussels at different metal exposures : Distribution of metals among

cytosolic biomolecules . (poster presentation)



Conferences

5. Scientific school on the environment 2021

at Institute RuĿer Boģkoviļ (online meeting)

7-10 December 2021

Zagreb, Croatia

1. Kiralj, Z., Dragun, Z., Luľiļ,M., Lajtner, J., Trgovľiļ,K., Mijoģek,T., Filipoviļ

Marijiļ,V., Valiļ,D., Fiket, Ĥ., Ivankoviļ,D., 2021. Assessment of heavy

metals contamination in water and biota of the MreĥnicaRiver. (oral
presentation) .



Conferences

6. 2nd Online ACE Seminar on Chemistry and the 

Environment Led by Early -Career Scientists : Environmental 

Chemistry Towards Global Change ðCHEM2CHANGE

15-16 March 2022

1. Kralj, T.,Stipaniľev,D., Repec, S., Barac, F., Kiralj, Z.,Ivankoviļ,D.,

Mijoģek,T., FilipoviļMarijiļ,V., Valiļ,D., Dragun, Z., 2022.

Assessment of drug contamination of MreĥnicaRiver water in
Croatia during COVID pandemic (2020-2021). (oral presentation)



Conferences

7. 6th PhD Student Symposium at Faculty of Science

23-24 April 2022

Zagreb, Croatia

1. Kiralj, Z., Dragun, Z., Krasniļi,N., Mandiļ,A., Lajtner, J., Trgovľiļ,

K., Mijoģek,T., FilipoviļMarijiļ,V., Valiļ,D., Ivankoviļ,D., 2022.

Differences in the subcellular distribution of the toxic metals Ag and

Cd in the digestive glands of three mussel species from the family
Unionidae . (oral presentation)



Conferences

8. SETAC Europe 32nd Annual Meeting

15-19 May 2022

Copenhagen, Denmark

1. Kiralj, Z., Dragun, Z., Lajtner, J., Trgovľiļ,K.,

Mijoģek,T., FilipoviļMarijiļ,V., Valiļ,D.,

Ivankoviļ,D., 2022. Analysis of molecular

biomarkers in the digestive glands of Unio

crassus as a useful tool for assessing pollution of

aquatic ecosystems : a study in the Mreĥnica

River (Croatia) . (poster presentation)



Award

The award for the best poster presentation

3 December 2021

Novi Sad, Serbia

Dr. Tatjana Mijoģek

was awarded by Princ Sultan Bin 

Abdulaziz for the best poster 

presentation, titled:

"Multiobiomarker responses in the 

liver of the northern pike (E. lucius) 

from the Mreĥnica River as an 

indication of water contamination.ă

She was presented with the award 

at 21 st European Congress of 

Environmental Chemistry in Novi 

Sad.



Scientific papers

1. Journal of Fish Diseases - published

Bekavac, A., Beck, A., Dragiľeviļ,P., Dragun, Z., Maguire, I., Ivankoviļ,D.,

Fiket, Ĥ., Graľan,R., Hudina, S., 2021. Disturbance in invasion? Idiopatic

necrotising hepatopancreatitis in the signal crayfish Pacifastacus

leniusculus (Dana, 1852) in Croatia . Journal od FishDiseases, 00:1-16.



Scientific papers

2. Comparative Biochemistry and Physiology Part C -

Toxicology and Pharmacology ðpublished

Dragun, Z., Ivankoviļ,D., Krasniļi,N., Kiralj, Z., Cvitanoviļ, M., Karamatiļ,I., Valiļ,

D., Barac, F., FilipoviļMarijiļ,V., Mijoģek,T., Gjurľeviļ,E., Matanoviļ,K., Kuĥir, S.,

2022. Metal -binding biomolecules in the liver of northern pike (Esox

lucius Linnaeus, 1758): the first data for the family Esocidae . Comparative

Biochemistry and Physiology Part C - Toxicology and Pharmacology, 257:109327.


