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ESYWOTOS. [NEW LAIS00MA, IICKEL 8215, METAl CONMENINENON ANIOpPic SCOVINSS SUCH 35 OPED PIT MIINDE AMDINEes [ DETIra
eroston of sotls leading to ammospheric emission of metal particles including mickel (Ni). New Caledonia i particularly affected by
Ni mining activiges becanse of the presence of wiramafic soils (30% of its surface), which are highly concentrated in Ni. These
particles produced dunng extraction. by amnosphenc Tansport and soil erosion will end up by depositon or leaching in aquatic
ecosystens. These deposits can directly impact living organisms in the nvers downstream the mines, such as eels. Despite
alarming freshwater Ni concentrations, no stdy explainad so far the consequences of metals contamination on eels living under
mining influence fish known to be sensitive to this kind of polluton The amm of this stady was thus to detennine by different
approaches how eels, dngwilla mamorara, are mpacted by Ni contamination and other associzted metals by messuring: (1)
morphometric paramstars; (1) expression level of genes encodmg proteins implicated in lipid metabolism. ooadative sess,
detonafication and apoptosis in Iiver, kidneys. brain gills, spleen and mmscle and (iif) metal concentrations in Iiver, kidneys, zills
and muscle The results showed that for eels living In overs downstream mines, liver seems to be the main affected organ withan
oxadative stress, bipid metabolism disruption. mitochondnial dysfimenion and carcinogemnic markers actvatad. The organ in which
NI was the most accunmilated was the kidney. These results underiined the potential toxac mmpact of metal contamination fom
mining activity on eels. This study should allow us to define in an meegrated way (i) to what extent the conmbutions of metals
related to the minins activities mupact the aquatc organisms and (1) what would be the levels in natural environment tolerable to
preserve the wild S

1.08 P-Tu022 Searching for Novel Biomarkers of Effect of Neuroactive Compounds: A Study on Caged Carp (Cyprinus
carpio) Exposed to Municipal Wastewaters In Situ

Somja Kaisarevic', Dina Tenji', Irina Vulin', Tanya Tomic' and ~ana Teodorovic®, (1)University gf Novi Sad Faculty qf Sciences,
Serdia, (2)Faculty of Sciences, University of Novi Sad, Novi Sad. Serbia
Contenunation of the aquanic ecosystems by newroactive compounds (NCs), such as neurcactive phanmaceuticals. dhicat drugs,
stmmlants and pesticides with pewroactive action lately emergad as an imponant envirommental issue. However, assessmant and
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wdenafication of ecological impacts of NCs in aquatic ecosystams sill fces challenges and limitations [1]. One of them 1s the lack
of sensinve and relisble biomarkers of effect of NCs, which could be considered as valuable early waming signsls of
emvirommental contamination by NCs. In our stady, we searched for novel biomarkers of effect of NCs by measurement of
mmd%mmmmegmm\mwmmmmmdm
myelination neuroendocrine regulaton of reproduction and changes in membrans potential in brain tssue of caged common carp
(Cyprims capio) exposed m situ to untreated munucipal wastewater and industmial efflusnts. Among the tested genes. imhibiton
of serotonin receptor 12a (AtrJan) and myelin basic protein (mdy), and stmmilation of tachykinine 3a (fac3a) and voltage-gatad
Ca'' P'Q channel ala (cacnala) was detected. These elements can be considered as prormsing novel biomarkers of effect of NCs,
whose sensitivity and specificity should be also sested i viro and i vivo. To link the observed responsas to possible adverse
ourcomes, they were integrated n the Adverze Outcome Pathways (AOPs) avatlable in AOPwiki database The corresponding
Eey Event (KE) was xentifad only for the inhibition of the serotonin receptor gene expression (serotonin receptor inactvaton:
AOPs 221, 222 224, 225) mplying to depression and agitation as resulfing adverse ourcomes. We zlso stess the mportance of
synchronisation of biomarker research with further development of the AOP Tamework database, which should inchade additonal
events relatad to disnrbance of neural fincton, as cucial for development of improved biomarker-basad strategy for mpact
assessment of NCs mn the aquatic environment. [1] Karsarevic S, Vulin I Tenji D, Tomic T, Teodorovic I (2021) Emniron Sci Eio
33:1154chowiedgements: The research was suppored by the EU FP 7 project SOLUTIONS (Grant No. §03437) and The
Science Fund of the Republic of Serbia, PROMIS (Grant No. 6061817), BIANCO. The sbstract content is the responsibility of the
Faculty of Sciences University of Novi Sad, and it does not reflect the opinion of the Science Fumd of the Republic of Serbia.

1.08 P-Tu023 The Ongoing of a Histology Atlas of Normal Medaka Growth As a Future Baseline in Histopathology: Part
o

José Enrigue Garcia-Mauriig’, José Luis Calvo Martin', Saivador Sastre Lope:* and Miguel Gonzalez-Doncel’, (1)5chool of
Medicine, Comphutense University, Spain, (2)Spanish National Institute for Agricuinmal and Food Research and Teckmoiogy
(INL4), Spain, (3)Exvironment and Agronomy, National Instinute for Agriculngal and Food Research and Tecimology (INL4-
CSIC), Madrid, Spain

Medska (Oryzias lanpes), a sall freshwater teleost, is a versatile vertebrate model in aquatc (eco-)toxicity smadies. Numerous
reports that describe the intemal medaka anatomy have focused on the histopathological analysis ofmgetorgzmaxspeoﬁc
developmenta] periods disregarding a holistic dynamic vision of their normal confisuration. However, a thoughtful search

swpnismaly indicated linnted histolozical mformation of nonual medaka development Here we describe a histological smdy of
the orange-red soain of medska with a general exhaustive description of its normal intemal anstonry that focuses on two
developmental periods: 1e. immanme 10 days post-hatch (dph) and matring 60 dph. selectad from the seven developmental
periods comsiderad (1e 2. 3, 10, 15, 3¢, 60, and 110 dph) to complete its development The two developmental periods inclnded in
this presentation are an addition to the 2 and 110 dph penods that we presented at the 199 PRIMO Meenne in Matsayama Japan.
Specinens were collected at the selected stages, overdosed with anesthetic. whole-fixed in Bowin alcobolic solution, embedded in
paraffin blocks to obtain parasagittal coronal and cross sectons (7 um-thick). and then stained with hematoxylin and eosin. This
contmbuton as part of the aforementioned senes of developmental periods, is aimed to provide a comprehensive reference guide
for the three-dimensional orgamzaton of internal medska anatonty along its development offenng a baselime Tom which to
compare deviabons at specific stages of the medaka life. This work was made possible by Spanish Government Grant RTI2018-
096046-B-C21 fundad by the MCIN/AEL" 10.13039/501100011033 and the ERDF.
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SEARCHING FOR NOVEL BIOMARKERS OF EFFECT OF NEUROACTIVE P

COMPOUNDS: A STUDY ON CAGED CARP (Cyprinus carpio) il
EXPOSED TO MUNICIPAL WASTEWATERS in situ e
Sonja Kaisarevic, Dina Tenji, Irina Vulin, Tanja Tomic & Ivana Teodorovic
Laboratory for Ecophysiology and Ecotoxicology - LECOTOX, Department of Biclogy and Ecology, lecotox|
Faculty of Sclences, University of Novi Sad, Serbia Bt Minvistgba .o » '
Introduction Material and Methods
(J Contamination of the aquatic ecosystems by Gene expression analyses was conducted by quantitalive
neurcactive compounds (NCs) lately emerged as an real-time PCR annlysis (RO- "C‘”  for the following genes:

important environmental issue. ‘mm olin -dm
J Challenge and limitation in the assessment and o, Nicotinic acetyicholine I
identification of ecological impacts of NCs in aquatic h,"-'.ﬂmm spha 2b m’f d M'cmn
ecosystems - the lack of sensitive and reliable chemap Muscarinic acetyichoine | Neuroendocrine regulation of |
biomarkers of effect of NCs, which could be considered Jecogor podaction:
as valuable early warning signals of environmental e Aoiticholnaetenese | | &ch _ [¥ochkinin procersor 34
contamination by NCs. Serotonin and dopamine pathway  focib  Tachykinin precursor 3b
J We searched for novel biomarkers of effect of NCs by feroo :‘:’:'mmm;'“a w“mm |
measurement of expression of selected genes, encoding e f [Sodium/potatsium-transporting
proteins involved in neurotransmitter pathways and drd2 [Dopamine receptor02 | Gt2BIG |,yp 0 subunit beta:233-the
exocytosis, myelination, neuroendocrine regulation of meo  Monoamine oxidase Voltage-gated ion channols |
reproduction and changes in membrane potential, in a”“_.;;." sendo | 300Ium channel, voltage gated,
brain tissue of caged common carp (Cyprinus carpio) e e ?::“:‘:" ‘;'.pmtt:::t:
exposed in situ to untreated municipal wastewater and v bipb ' s <

gabral type A receptor subunit wocnaioo dependent, P/Q type, alpha 1A
industrial effluents. ‘ aiphal [sobunit,a
JTo link the observed responses to possible adverse abat “"""°"°‘"V'"’ emcm
outcomes, they were integrated in the Adverse Outcome e T
Pathways (AOPs) available in the AOPwiki database ‘Exocytosls of neurotransmitlers  40s11 405 rbosormal pectein 313
(https://aopwiki.org/). i0  Synaptotagmin 10
Results - RO-PCR Results —integration into Adverse
-1 Heath map of gene expression in brain tissue of Outcome Pathways (AOPs)
C. carpio caged at the Danube River pollution hot
spot. ACETYLCHOLINE AOPs ADVERSE

ESTERASE (oche) %, 201, 312. 405 bbbyl
Site A Site B Inhibition ot AchE inhibition mortadity; de

o
guna expression cognitive function

J Inhibition of ache gene expression:

_ & Confirmation of sensitivity of AchE as commonly accepted
biomarker of effect of NCs also on the level of gene
espression.

> inhibition SEROTONIN AOPs: ADVERSE
st HECERTORhetion) o 221 222.224, 225 _ OUTCOME (AO)
i ::: i Inhibition of a Innctivated ° .f‘.nnvr'.'.lzm
P mm seratonin receptor sgutation
" ot U Inhibition of hrtloa:
e . Promising novel biomarker of effect of NCs with implications
e e - for adverse outcome (AQ) available within AOP framework.
e tos toc3a, tact, cacnala ADVERSE
a wnds stimulation ADPs OUTCOME (AD)
coceale & inhibition c a Y E4 44
mbp
Site A - 700 m downstrenm the age discharge ( icipal effl ¥
Site B - 7 km d o the sewage discharge, whers infk of ’C':bS;imulation of tac3a, tac3b and cacnala and inhibition of
Industrial discharge is aiso present. J
Values were calculated relative to normalized gene expression determined Promising novel biomarkers of effect of NCs but not included
for fish caged at reference site in Danube River, upstream the sewage in available AOPs - necessity for their integration into AOP
discharge. framework to provide implications for ADs.
Conclusions
J Promising novel biomarkers of effect of NCs: /' /oo b, fordos tuc 2o, conno o, Their sensitivity and specificity

should be also tested in vitro and in vivo.

-J Importance of synchronisation of biomarker research with further development of the AOP framework database,
which should include additional events related to disturbance of neural function, as crucial for development of
improved biomarker-based strategy for impact assessment of NCs in the aquatic environment.
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