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Bakalarky a diplomky

 Endokrinni disruptory
— ,,hové typy“ znecisténi - Ié€iva, vonné latky, UV filtry, pesticidy
— latky s vlivem na rozmnozovani (reprodukéni toxicita)
— latky s vlivem na €asny vyvoj organismu (embryotoxicita)
— latky ovliviaujici kmenové bunky (karcinogenita)
« Sinice a jejich toxiny
« Smési chemickych latek
Kmenové bunky jako cil toxickych latek

« Hlavni otazky:
— Hladiny a efekty - kde jsou?, v jakych koncentracich?
— Jakym mechanismem pusobi? v burikach in vitro
— Uginky na vodni organismy? in vivo
— Jaké jsou moznosti odstranovani?
— Lze pfedpovidat (modelovat) ucinky?
— Moznosti sledovani (estrogenita, senzory, kity pro praxi)?
— Jak zmeénit legislativu

» Zapojeni studentu

— vzdy feSeni aktualnich védeckych otazek ... spojenych s
realnymi problémy znecisténi vody, vzduchu, potravin atd
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Realny problém endokrinni disrupce v CR

7 gV eV Rak bahenni
Nadrz Pilnok Pontastacus leptodactylus
« Region Ostrava-Karvina INTERSEX
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Integrované hodnoceni

Sedimenty
« Pilnok

« Referencni lokality
Karvina, Steinlach (Nemecko)

Extrakce

N

In vitro
ucinky

Blaha et al. (2006) Environment International
_ Mazurova et al. (2008) Aquatic Toxicology
Mazurova et al. (2010) Journal of Soils and Sediments

In vivo ucinky




Chemical
contamination ?




Pilnok Karvina | Steinlach | Drevnice | Morava
16 18420 10075 422 9427 5263
PAHs
3 18.7 6.7 0.86 14.8 13.6
PCBs
3 1.7 2.8 0.33 5.8 22.4
DDTs

« High concentrations of PAHs in PILNOK
o Other POPs (PCBs, OCPs) ~ low-average




Pilnok Karvina Steinlach
Pb 47 109 s
Cu 29.1 31 2.9
Zn 45.7 86 21.5




Effects in vitro ?




Nastroje pro sledovani endokrinni disrupce

- aktivace jadernych receptoru -

Reporterové (GMO) testy s luciferazou
savci bunky, kvasinky, umelé in vitro systémy

Série detekénich
systému pro:
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MVLN bioassay

- EStrogety (ErTediciedianmy)
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« PILNOK estrogenic
o Reference sediments - no effects




In vivo effects?




Assesment of in vivo effects
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Potamopyrgus antipodarum Gammarus fossarum
2,5,8 weeks: mortality, 12 weeks: mortality,

_, hsp70 juveniles, histopathology




Pilnok zvysuje
pocCty a velikost F1 juvenilu
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Pilnok (sedimenty i1 extrakty)
stimuluji produkci embryi
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Chemickeé latky vs. ED-toxicita ve vzduchu

PAHs

O particle phase

HE gas phase

O particle phase
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Chemickeé analyzy:
+/- zadné trendy,
zadne velke rozdily
mezi

oblastmi,

PCBs

O particle phase
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BIOTESTY ...

antiandrogenicity

Které ,nové” (nemérene)
latky jsou odpovedné
Zza pozorovane ucinky ?

dioxin-like toxicity

O particle phase
O gas phase
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Co to vSechno znamena ? Zavery ?

» V prostredi jsou nebezpecné chemicke latky,
ktere chemické analyzy nedokazou
postihnout, protoze ...

— nesleduji se
— velmi nizke koncentrace — nelze je stanovit

* ALE: |Ize je merit biologickymi detekCnimi
nastroji
->zavest biologicke testovani do monitoringu:

—prakticky dopad na kvalitu zivota (Cloveka a
organismu v pfirodé)




SINICE (CYANOBAKTERIE)

e Masovy rozvoj sinic = zavazny problem:

» negativni vliv na chemismus vody (kyslik, pH, )
» produkce pachu, pachuti

> produkce CYANOTOXINU - latky toxické &i jinak
biologicky aktivni \

* komplikace pri vyuzivani nadrzi
(vodarenstvi, rekreace, chov ryb)
* nebezpecCi pro ostatni zivé organismy




Cyanotoxiny ...
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Toxicita microcystinG

« Akutni letalni toxicita ....
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Ekotoxicita sinic
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Vv sinic
na vyvoj zab

Uginky nelze jednoduse
sSpojit se znamymi toxiny

= Noveé latky?
- Jak vypadaji?
- Jak pusobi
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Jsou limity pro chemickeé latky opravdu bezpecne ?

Kontrolni 5 denni
embryo zebriCky
Danio rerio

Smés 14
chemickych latek
- vSechny v
bezpecCnych
koncentracich




Kmenove bunky (Dr. Babica)

Neoplastic
transformation Different gene expression

Differencesin:

*Toxin uptake (OATP)

*Toxin Metabolism (CYP450, GST)

*Defense mechanisms & Excretion
(Quenching capacity, MDR proteins)

Differentiation

%

Adult stem & Differentiated Transf d
progenitor iy et U Different sensitivity and response to cyanotoxins ???
liver cells hepatocytes cells

) Cytotoxicit
P y 4 Proliferation

0
)
0
J
0
J
0
J
0
J
0
Q
Q
0
0

+Selective cytotoxicity towards more differentiated cells * Homeostasis disruption inthe tissue
Y *Regenerative proliferation of less differentiated *Tumor promoting & carcinogenic
Cyan otoxins o cancer or cancer-precursor cells effect

*Induction of genotoxic events in surviving cells




Kmenove bunky (Dr. Babica)

late
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Figure 4: Upper panel: Detection of apoptosis and necrosis in WB-F344 cell culture
upon nocodazole treatment (500 ng/mL, 16 h). Apoptotic cells were stained with
Annexin-V-FLUOS (green fluorescence), whereas dead cells with compromised
membrane integrity were stained with propidium iodide (red fluorescence). Lower
panel: Effect of oncogene-activation (neu, myc, src) on the initial adhesion of WB
cells evaluated by RTCA xCelligence SP.
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Diky za pozornost, kdykoliv se ozvéte
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