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Soucasna ekotoxikologie ?

15 . ¥ = R _ 0y L
: <
- 4
4
=
o e
= \ AN
v R -
W\
a 5
(s £
A\ e ‘
\\9&"’ ‘-‘:",,l‘:‘
- . -
53 ”
" g A e
& :4/.’ O D‘”

W\



Close window

news (@nature.com

The best in science journalism @Pr.ntthls')age

Published online: 21 October 2005; | doi:10.1038/news051017-16
Pollution makes for more girls

The stress of dirty air skews sex ratios in Sao Paulo.

Erika Check

Toxic fumes favour the fairer sex, a group of researchers in Brazil
has found.

Jorge Hallak and his team at the University of Sao Paulo turned up
the surprising result by studying babies born in their city. They
divided the metropolis of 17 million people into areas of low, medium
and high air pollution, using test results from air-quality monitoring
stations. They then studied birth registries of children born from
2001 to 2003.

Babies bern in highly polluted areas are
more likely to be girls.

The team found that 48.3% of babies were female in the least
polluted areas, but 49.3% were female in the dirtiest parts of town.
After measuring the ratio of boys to girls born in all the areas, they
calculated that 1,180 more babies would have been boys in the polluted areas if they had the same
sex ratios as the cleaner areas. The team reported their findings on 17 October at the American

© Alamy



EKOLOGIE
vs. EKOTOXIKOLOGIE
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Kidd et al. 2007. PNAS 104(21):8897-8901
Collapse of a fish population
following exposure to a synthetic estrogen.
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Toxické chemikalie a globalni problémy ?

Promichavani oceant

-> ochlazovani / fungovani
zemekoule

[Nature 447, p.522, May 31, 2007]

Morsky zivot prispiva cca
50% k mechanické energii
nutné k promichavani
oceanl

[Dewar, Marine Res 64:541 (2006)]
[Katija a Dabiri, Nature 460:624 (2009)]




Hodnoceni toxickych dopadu na biotu
(ekotoxikologické biotesty)

Pridavek latky (Cu)
[ Pridavek smesi - vzorku ]

Concentration:
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Realita

Chemické limity
pro konkrétni
omezeneé serie
|atek

Vyjimky
...odtézenée
sedimenty ...
realné zahrnuiji

| hodnoceni toxicity
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Hodnoceni toxickych dopadu na biotu
(ekotoxikologické biotesty)

Problémy

e Ekotoxikologové jsou stale
védecky sebekriticti" a ted
nesrozumitelni pro Ucely legislativy
(chemicky limit je jednodussi na
nochopeni)

- Testuje se zpravidla akutni toxicita
(mensi problém v nasem zapadnim

SVEte)

Vyznamny ,,chronicky" problém
endokrinni disruptory

e Casto nezndme strukturu EDC
(nelze chemicky analyzovat)




Vyuziti biologickych nastroji

priklady



http://commtechlab.msu.edu/sites/dlc-me/zoo/Pf07002.jpg

Realny problem

ot v e Rak bahenni
Nadrz Pilnok Pontastacus leptodactylus
- Region Ostrava-Karvina INTERSEX

Samice s muzskymi gonopody?
Samec s vaji€ky?
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Prague
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Integrované hodnoceni

Sedimenty
Pilnok

Referencni lokality
Karvina, Steinlach (Nemecko)

Extrakce In vivo U&inky
Chemické In vitro
analyzy ucinky

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



Pilnok zvysuje
pocty a velikost F1 juvenilu
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Molekularni

a biochemicka ekotOX|koIog|e

In vitro biotesty pro nové typy polutanti:
dioxiny, genotoxiny, endokrinni toxikanty

(estrogeny, androgeny, kortikoidy...)

luciferasové & GFP reportery
(bakterie, kvasinky, savCi bunky)

Xenoestrogen
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Prikladova studie 1 — COV Brno

Cistirna odpadnich vod (Brno, Modfice)
- roCni studie (vstup/vystup; May 2007 — April 2008)
- kompozitni vzorky (24h), kazdy mesic - 12 obdobi
- pfiprava pro testovani (SPE a analyza ucinku)




Prikladova studie 1 — COV Brno Priklad

, estrogenita
» Udinnost odstraniovani 81 az >98%

> COV vstup : 5 to 147 ng EEQI/L (equivalenty E2)
vystup 0.1 - 4 ng EEQ/L
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Prikladova studie 2 — Mala sidla / COV

> Ri¢ni voda nad a pod COV (obce 4000 az 13000 obyvatel)
» Mensi vodni toky nezatizené dalsimi vetsimi zdroji znecisteni
» Vzorkovani — pasivni vzorkovace POCIS (21 dni)

Cvikov

Jilemnice

Vimperk

Volary
g Prachatice

z+v
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Prikladova studie 2 — Mala sidla / COV
ESTROGENITA

» Detekce estrogenity

0,06 ng az 4,50 ng |3 POCIS Pest B POCIS Pharm |
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Estrogenni (EEQ) a Androgenni (AEQ) latky v COV

INSM - nejmizsi

EEQ AEQ

Vzorek (ng/l) (ng/l) Stat Reference
Pritok 0,6-153 Holandsko [10]
COV 8,2-75 Holandsko 11
20-310 Svedsko 12
7,3-81 Novy Zéland | 7]
0,6-5.2 JTaponsko [13]
| <NSM-169 | Holandsko [14]
Odtok 0,05-2,6 Holandsko [10]
COV 1,7-3. Holandsko [11]
<NSM-160 Svedsko 12
<NSM Holandsko [14]
Novy Zéland | 7]
34-635 | Velka Britane [15]
Taponsko [13]

stanovitelne mnozstvi latek




Prikladova studie 3 — Specifické efekty vzduchu

Aktivni vzorkovani (lIéto 2005)
castice vs. plynna faze

o Referencni lokalita — zemédelska
oblast (observator Kosetice)

e Region A —chemicky priimysl
(OCPs, Stredocesky kraj)

e Region B - vyroba barev,
zemedeélstvi, doprava
(Uherskohradist'sko)

Novak et al. (2009) Environment International



Chemicke
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TEQ (ng/m°log 10)

Dioxinova toxicita vzduchu

dioxin-like toxicity
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Antiandrogenita vzduchu

antiandrogenicity
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?OOO 1 O gas phase
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Podobné kvantitativni efekty ALE rozdily mezi regiony
A — takeé na casticich / B — jen plynna faze
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Masarykova univerzita, Prirodovédecka fakulta

Centrum pro vyzkum toxickych
latek v prostredi

Shrnuti a zavery

- Biotesty poskytuji informace, ktere chemicke analyzy
nedokazou zprostredkovat

- Poznani a kvalitni zhodnoceni ucinkd toxickych latek v
rostredi V}f]zadUJe komplementarm vyuziti chemickych i
iologickych nastrojll

- Vysledky biotestt jsou kvalitni a ekologicky
relevantni (... s vetsi variabilitou nez chemicke analyzy,
COZ Je pro realitu prirozene)

. @ je treba pracovat na jejich zacleneni do legisiativy

... diky za pozornost



