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The in situ The in situ problemproblem
PilnokPilnok reservoirreservoir

•• OstravaOstrava--Karvina Karvina regionregion

Pontastacus leptodactylus

INTERSEX: 
Females w/ male gonopods? 

Males carrying eggs? 



Major Major questions questions / / ObjectivesObjectives

•• WhatWhat isis the the causecause of intersex occurence of intersex occurence ??

•• Can Can EDED--chemicalchemicalss be identifiedbe identified ??

•• Can the Can the mechanism be understoodmechanism be understood ??

•• Can we Can we induceinduce EDED experimentallyexperimentally ??



Integrated assessmentIntegrated assessment
Sediments collectedSediments collected

•• Pilnok Pilnok 
•• Reference Reference localitlocalities ies 

Karvina pond, Steinlach creekKarvina pond, Steinlach creek

Organic eOrganic extractionxtraction

Chemical Chemical 
analysesanalyses

In vitro In vitro effect effect 
testing testing 

IIn vivon vivo effectseffects



Chemical Chemical 
contaminationcontamination ??
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•• High concentrations of PAHsHigh concentrations of PAHs inin PILNOKPILNOK
•• OtherOther POPs POPs ((PCBsPCBs, , OCPsOCPs) ) ~ low~ low--averageaverage



MetalMetals s ((μμgg/g/g d.w.d.w.))

8686

3131

109109

KarvinaKarvina

21.521.545.745.7ZnZn

2.92.929.129.1CuCu

3.53.54747PbPb

SteinlachSteinlachPilnokPilnok



1.0E-4 1.0E-3 1.0E-2 1.0E-1 1.0E+0 1.0E+1
Sediment extracts (mg/well)

Steinlach
Pilnok

0

20

40

60

80

100

120

1.0E-2 1.0E-1 1.0E+0 1.0E+1 1.0E+2
ng TCDD/well

%
 T

C
D

D
 m

ax
 in

du
ct

io
n

TCDD
calibration

AhR-mediated activity

BBioio--TEQsTEQs ((H4IIE.luc bioassaH4IIE.luc bioassay)y)



BBioio--TEQsTEQs ((H4IIE.luc bioassaH4IIE.luc bioassay)y)



TEQsTEQs ++ AnalyticalAnalytical data (data (ngng/g d.w.)/g d.w.)
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Effects Effects in vitroin vitro ??
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MVLN MVLN bioassaybioassay
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ARAR--yeast bioassayyeast bioassay
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Effects on steroidogenesisEffects on steroidogenesis
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H295R cell lineH295R cell line bioassay development bioassay development 
supportedsupported by US EPA grantby US EPA grant

-- genegene modulation modulation 
(DNA(DNA-->>mRNAmRNA))
Real Time Real Time PCRPCR

-- protein protein levelslevels
-- enzymeenzyme activitiesactivities
-- hormones producedhormones produced



Pilnok Pilnok sediment sediment extracts modulate extracts modulate 
steroidogenesis insteroidogenesis in H295R H295R cellscells
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In vivo effectsIn vivo effects??



Assesment of Assesment of in vivo in vivo effectseffects
 Control 25% Pilnok 75% Pilnok 100% Pilnok 50% Pilnok 

Solvent- 
control 25% Pilnok 50% Pilnok 75% Pilnok 

Potamopyrgus antipodarumPotamopyrgus antipodarum
2,5,8 2,5,8 weeksweeks: : mortality, mortality, 

embryosembryos, , hsp70hsp70

Gammarus fossarumGammarus fossarum
12 12 weeksweeks: : mortality, mortality, 

juvenilesjuveniles, , histopathologyhistopathology



SexSex--dependent differencesdependent differences
in in effects effects –– II

! sensitivity ! sensitivity of malesof males
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Pilnok sediments Pilnok sediments 
shift reproduction cycle shift reproduction cycle 

in femalesin females ((towards towards maturitymaturity))
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Pilnok sediments Pilnok sediments 
induceinduce production production 

and sizeand size of F1 juvenilesof F1 juveniles
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SUMMARY 1SUMMARY 1

1)1) RoutineRoutine ((PAHsPAHs,, PCBsPCBs,, OCPsOCPs)) analyticalanalytical datadata
diddid not not clearly indicate excessive EDsclearly indicate excessive EDs

2) 2) Biological experiments compleBiological experiments complementment chemical chemical 
analyses analyses and suggest elevated levels ofand suggest elevated levels of unknown unknown 
EDs in PILNOKEDs in PILNOK pond pond ((? PAH derivatives? PAH derivatives))

3)3) In vitro assessment indicate „feminization“In vitro assessment indicate „feminization“
-- estrogenicity and antiestrogenicity and anti--androgenicityandrogenicity

4)4) NNew ew mechanismmechanism ? ? ((↑↑↑↑CYP11B2 CYP11B2 / / steroidogenesissteroidogenesis))
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SUMMARY 2SUMMARY 2

5)5) In vivo In vivo experiments with two invertebrateexperiments with two invertebrate species species 
revealed EDCs in Pilnok sediments revealed EDCs in Pilnok sediments 

„„stimulated reproduction“stimulated reproduction“

6)6) DifferencesDifferences ((??))
-- vertebratevertebrate in vitrin vitroo: : 

„„feminization“feminization“
-- invertebrate in vivoinvertebrate in vivo: : 

„„reproductionreproduction““



AnswersAnswers to to our questionsour questions ??

•• WhatWhat isis the the causecause of intersex occurence of intersex occurence ??
-- contaminants associated with sedimentscontaminants associated with sediments

•• Can Can EDED--chemicalchemicalss be identifiedbe identified ??
-- partially yespartially yes: : organic (labile) contaminantsorganic (labile) contaminants

•• Can the mechanism be understood Can the mechanism be understood ??
-- (partially) yes(partially) yes: : feminization feminization / / speedingspeeding up up 
reproduction reproduction 

•• Can we induceCan we induce EDED experimentallyexperimentally ??
-- Yes!Yes!
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