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Field activities s

Sampling; sites at' the Mre@glrm Rivera
A referencec site (REF), Dugay Resa factoryy (DRF)
anct Karlovae- industriall zone (Malay Gaoraa) (KEZ)

Bioindicaton, organismss:
A fish & narthrerm pike: (Esox lucius) att REFandi DRF
A bivalvess (Unio crassus) & att REFandi KIZ

Samplingy datéss:

A spring samplingy: 22-23 April, 1
May 2021 (fish, waterr and)
sediments)) 6 June 2021
(bivalves))

A auttomm samplingy: 22-23
Septemiderr 2021 (fish, watérr
and/ sediments)), 3 Octobeer
2021 (bivalves))

In situ analyses:

A physico-chemicabl  parametgrs's
of river-waterr hy paontablee
probess

A generab/ fish healthh assessment




Labanatbryy analyseses

Waterr and) sediment! in bothh seasons at all three: sites:
physico-chemicab/ parameterss andl nuthients in waterr
dissolved/ trace= and/ macroo elementss in watérr

trace= and) macroo elementss in sedimentss

graim size distributiom in sedimentss

particulate e trace> and/ macroo elementss in waterr
screeningy for organicc contaminantsis in watesr

+ 4 o Po Po Po

Fishin beth) seasons att REFand/ DRF sites:

A bagterplogicatal, virologicah/ amd! parasitologigalol analyses om
n m pike:

A histologicabl examinationn of northerm pike: liver

A pisatioiwn of nartherm pike: liver

A jisolatiom of cytosalic- fractionss from the: hepaticc tissue

A/ tracec amdi macroo element! measuremenh in the digestee
homogenates=s andl cytosols of fish liver (totall andi cytosalic:
concentrations)s)

A biomarkerr amalyses: in fish liver (TP, MT, tGSH, CAT, ACHE,
MDA))

A trace= and/ magcroo element! measuwement’ in the digesteed fish
muscles (total/ concentrations)s)
+ bioamarkerr analyses in fish muscles (TP,tGSH, AChE, MDA))




Labanatbryy analyseses

Bivalves in bothh seasons att REFand/ KIZsites:

homogenisatioimn of U. crassus digestive: glandss

isolatioam of cytasalic fractionss fromm the: digestives gland tissue

tracec amdd macroo elememt/ measurement)f in the digestee

homogenates-s amd) cytosolss of U. crassus digestives glandss

(total/ and’ cytosalic- concentrations)s)

A biomarkerr amalyses in U. crassus digestivee glandss (TP, MT,
tGSH, CAT, AChE, MDA))

Two dimensionah/ HPLC separationss of cytosolic: fractionss of organss of
fish and/ bivaless witth subsequent! HR ICP-MS measurement){:

To Po Po

A >HPLC separationss of cytosalic- metab/-bindingy proteinss with
ubsequentf HR ICP-MS measurement)
optimizationn of additionabyl AEX-HPLC separationn of SEGHPLC
separatedd proteinss withh subsequentt HR ICP-MS measurement) f

A preparationn for CEX-HPLC separationss of SEGHPLC separatédd
proteinss

EL/L 72; AEX-linear gradient (0-500)

HMM1 fraction:

® A 16-19 min

—o— Pb
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IntermationabConference of Trace Elements=arid dviineralserals

(ICTEM2L; online meeting)
2-6 Augustf2021]

Aachen)Germanyny

1. Kiralj, Z, Dragun,, Z, Lajtnen, J., Mamid,iAl., Traqogcocy K.,iKiosais,n i | i
N., Miojee, gTe WEipdbvic pMaviid, | Vi, llviwnaavik, oD.,i 4021. Metall
accrinmulatioion in the digestives glandd of mussel Unio crassus as am
indicatoor of metal/ caniamimatioion in freshwaigsr ecasystiémss: totall vs.

. (pusterr presentation))

Metal lation in the digestive gland of
gt Hrzz ecosystem: total vs. cytosolic metals !E 2 smonse

Zoran Kiralj", Zrinka Dragun’, Jasna Lajtner2, Antonela Mandit

| Unio crassus as an i or of metal ination in fre

Sil govéie?, N K iéi1, Tatjana Mijosek!, Vlatka Filipovié Mariji¢!, Dusica Ivankovié!

Ruder Boskovic Institute, Division for Marine and Environmental Research, Zagreb, Croatia; ?Faculty of Science, Department of Biology, University of Zagreb, Zagreb, Croatia; Vodovod i

kanalizacija d.o.o., Karlovac, Croatia

Introduction

- High metal contamination of aquatic ecosystems can have a huge impact on
+

aquatic environment.

- Freshwater mussels from family Unionidae are benthic, filter-feeding organisms
which are very susceptible to any changes of water chemistry.
- In addition, these bivalves live relatively long and are therefore suitable for

monitoring long-term metal exposure.

Aim
- Aim of this study was to compare concentrations of twenty eight metals in the
digestive gland of Unio crassus from two different locations of MreZnica River.
« An additional aim was to determine whether total or cytosolic metal
concentrations in digestive gland of U. crassus are better indicators of metal

exposure in freshwater ecosystems.
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Table 1. Comparison of total metal & w0 o —

N RS between KAR and REF ¢t 1 comparison of cytosolic metal concentrations between KAR and REF sites.

> Higher total concentrations of Bi, Cs, Cu, Mo, Pb, Sb and U were found in specimens at the KAR site. The largest differences

Sampling area and organism

- Two sampling sites at Mreznica
River: upstream from the town of
Duga Resa as the reference site
(REF) and the industrial zone of
Karlovac (KAR), as contaminated
site

- For this investigation we have

Methods

I Tisstie
I'“ homogenisation

Cs and Cu, which were approximatelytwice as high
> Metal concentrations in cytosolic fractions were increased for almost half of analyzed elements (Al, As, Bi, Co, Cr, Cs, Cu, Fe, Mo, Ni,
Pb, Sb, U) in digestive gland of U. crassus from the KAR site. In with total metal higher
tKAR site i proven for Al, Co, Fe andNi.
> Only total concentrations of Cs correlated with concentration in water, while seven elements (Ca, Cd, Cu, Cs, Mo,Sb, U) followed the
trend of concentrations in sediments.

> Six elements (Al, Co, Cs, Fe, Ni, Sb) in the digestive gland cytosol followed the trend of increasing concentrations in both water and

selected U, crassus because. this
species has very abundant
populations in MreZnica River

Uniocrassus, Philipsson 1788

Centrifugation TISSUE sediments. Additionaly, 6 elements (Ca, Cd, Cr, Cu, Mo, U) in the digestive gland cytosol correlated with increased concentrations in
50000xg HOMOGENATE sedime
> , cytosolic ofCaandCd tions atREF site. Their
| | the trend of jonin sed
S50 FRACTION = z Acknowledgements
(cYTosoL) i N'g’*‘l;"s ff S Conclusion  The Croatian Scisncs Foundation is acknowledged for
EnolOs 8 % - the financial support of the METABIOM project (IP-
||+ Results suggest that U crassus is a good indicator of water quality. | 10 pe-z636)
which provides information of different bioavailable metal species
and forms in aquatic envionments, especially by analysing
Determination of metal/metalloid cytosolic (potentially toxic) metal concentrations in their digestive 14(4):441-843
concentrations on HR ICP-MS glands. 2. Havlik, MarianE.; Marking LeifL. (1987) U.S. Fishand




2. 6™ Croatian CongresssefoT axiealagywithvititernationalonal

ticipation (CROATOX 2020)0
e ) 3-6 October2022 ]
Rabagc; Croatigic
1. Dragum,, Z, Fiket, B, Sibdanp-avwnD., Repec;, S, Goigrit ¥uwid, Z,llvivnaavik, o v i

D., Krosaisi, mNi, Fliodvic Manidi, §.i Migjeo, §.eBarac;, F., Vait, D) 2021.
Chanaoteeizatidion of the watkrr and! sedimentf/ qualityy of the lowerr cawse:
of the Mre&ftn River the effect! of longy-ternm historicall centaminatidion.
r presemtation)))

Z, Krosaisi nN., | Mat, iDL, ,Barac;, F., Ivanaavik,oDy, i Fiket, H,

2021. Bioacotumulatidion andi intracelilildor distritutioon of fracee elementss in
the liver of nanttierm pike: (Esox lucius L., 1758) from the Mreglta Rier
THEMETABIOM PROJECT (posterr presentation)))

lvanaavik, @y Mamid,iAl, Krosaisi, INi, Lajingn, J., Traogdcy K., Mliojee, @..e k
Fliobvic p Mariid, j V., Dragum, Z, 2021. Campasnisonn of metall
acocunulatioimn, intvaceliildor metal/ distributioon amdi  metal/-bindingy
biamoiéeules:s in the digestives glandd of twa freshwatbsr bivalves speciéss
fromm the Mre&nit o Rivera (poster presentation)))
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Health assessment of northern pike (Esox lucius) from the

5 Mreznica River, Croatia
9 October2027? | ) S
Zagrely), Croatiad o

examinedas partc
under the Cro

biomolecules and

neutral-buffered formalin. Fixed

S, Benko, V., Vait, D.| Barac;, e .
F., Dragum, Z, lvanaavik, oDy, i | B e e
Miojeo, d..eFkindvic penidi, Y.,i | S i
Maftiraon@ Ki, 12021. Healthh

assessment!/ of nautlherm pike>

cterial Fish Pathogens - Diseases of
rth Edition. Praxis Publishing Ltd
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mn A 8): Synopsis of biological data on the northern pike Vsl o E b Bocthem: pike Sl
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ssmodia. of M. lieberkuelimi_(Mallory's

patocytes (Fig. 1. Histopatholog
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(pesterr presentation)
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infeo the metallomee of the digestives glandss of Unio crassus
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Mariid, M.j Vaid, iD|, Fiket, H, lvanaavik, oDy, i202]1. Assessment! of heawyy

methiss cantaminatidion in watkyr amd! biotty of the Mregnfro iRives. (orall
presemtation)) ).

Division for Marine and Environmental Research
Laboratory for Biological Effects of Metals

Ruder Boskovi¢ Institute
Zagreb -

Assessment of heavy metals contamination
in water and biota of the MreZnica River

Zoran Kiralj
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1. Kral], T., Sibanp-avnD.,|IRepec,, S, Barac;, F., Kiralj, Z, lvaenaavik, ®y 1 |
Miojeo, §Te kFiliodvic pMariidl jVi, | Vait, i D.,, Dragum, Z, 2022.
Assessm of diug ceniéminativion of Mregnfrm iRiven watksr in
Croatié duringy COVID pandémigc (2020-2021). (orall presentation))

ASSESSMENT OF DRUG CONTAMINATIGIQT
IN CROATIA DURING COVID PAND|
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Differencess in the subecellanr distributiom of the foxic: metalés Ag amd/

Cd in the digestives glandss of three mussel speciéss from the familjy

Unionic . (orall presentation)))

Zagreb

DIFFERENCES IN THE SUBCELLULARDISTRIBUTION
OF THE TOXIC METALS Ag AND Cd IN THE DIGESTIVE
GLANDS OF THREE MUSSEL SPECIES FROM THE
FAMILY UNIONIDAE
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1. Kiralj, Z, Dragum;, Z, Lajtnen, J., Traogcocy K.,i |
Miojee, § B, k Fliodvic p Mariidl jV., | Vait, i D.,,
lvawnaavik,o @.) 2022, Analysis of maeleeuldor
bianankeess in the digesiives glandss of Unio
crassus as a useful foall for assessing pallidionn of
aquatitc ecosystemss: a study in the Mregfta i
River (Creatia)). (pasterr presentation))
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Disturbance in invasion? Idiopathic necrotizing
hepatopancreatitis in the signal crayfish Pacifastacus leniusculus
(Dana, 1852) in Croatia

Ana Bekavac’? | AnaBeck® | Paula Dragicevi¢! | Zrinka Dragun® | Ivana Maguire! |
Dusica Ivankovi¢? | Zeljka Fiket* | Romana Gragan! | Sandra Hudina!

'Department of Biclogy, Faculty of Science,
University of Zagreb, Zagreb, Croatia Abstract

2Department of Histology and Embryology, As the most successful crayfish invader and possible vector for infectious agents, sig-
School of Medicine, University of Zagreb,
Zagreb, Croatia

eterinary Pathologist, Zagreb, Croatia
“Division for Marine and Environmental of newly detected idiopathic necrotizing hepatopancreatitis along the invasion range

nal crayfish Pacifastacus leniusculus is among the major drivers of the native crayfish

speciesdecline in Europe. We describe histopathological manifestation and frequency
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D., Barac;, F., Fliodvic pdanidi, ¥.,iMigjeo, d.eGjuaavit:, Ey Mattyraon K.,iKliih $, r
2022. Metab/-bindingy; biomalecules:s in the liver of northern pike (Esox

T ' . 1758): the first datac for the familyy Esocidae:, Camparative e
nd Physiology Part C - Toxicology and Pharmacology, 257:109327,




