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 Environmentalni toxikologie 1: Expozice
— Hlavni zdroje latek pro prostfedi, hlavni skupiny latek v prostredi
— Hlavni latky v matricich ZP — pfiklady (vzduch, voda)
— Osud latky v prostfedi - Expozice

Rozdélovani v prostfedi — Kow, H
Transformace v prostfedi — t1/2, DT50

— Bioakumulace, Biodostupnost, Expozom

» Environmentalni toxikologie 2: Udinky na élovéka
— Jinde v pfednaskach: stejné principy, metody

« Environmentalni toxikologie 3: Ekotoxikologie
= u€inky na pfirodni organismy
— Hodnoceni rizik a tloha (eko)toxikologie
— Strategie testovani (modely, trofické urovné, baterie testl)
— P¥iklady hlavnich biotestu
— Pr¥iklady vyuziti vysledkl biotestt (odvozeni limitu, “tiered” approach — l€Civa)
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Hlavni dopady

Ztraty biodiverzity 4
« Naruseni ekosystémovych sluzeb
— Nevyrovnane vodni cykly
 Nedostatek vody

e Sucha/ Zaplavy
— NarusSeni kvality vody

 Pitnd voda -
 Koupaci vody

e Toxické latky v potravnich retézcich

— Nedostatek potravy
 Pfimé-> ryby (EDCs, overfishing)
* Nepfimé -> vynosy na polich
— Ekonomické dopady

Centrum pro vyzkum
toxickych latek
v prostredi

©)




www., FytoPlankton.cz
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Vliv na vodu (ryby) - snizeni trody na polich

NATURE (2005) 437: 880

Pollinator
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CONSERVATION

AYAAAS

Insectivorous bat populations, adversely

Economic Importance Of Bats impacted by white-nose syndrome and wind

iIn Agriculture

turbines, may be worth billions of dollars
to North American agriculture.

Justin G. Boyles,"™ Paul M. Cryan,? Gary F. McCracken,? Thomas H. Kunz*
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Boyles et al. (2011) Science 332 (60251) 41-42
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ENVIRONMENTALNI TOXIKOLOGIE

Multidisciplinarni védecka disciplina, ktera se zabyva sSkodlivymi
vlivy riznych agens v prostredi (chemické, fyzikalni, biotické) na
ZIvé organismy.

“Casto se vysvétluje jako studium toxickych latek v prostfedi na

zdravi Cloveka”

VS

EKOTOXIKOLOGIE

Véda studujici toxickeé efekty v prirodé, u pfirodnich organismu,
zejmeéna efekty v populacich a spoleCenstvech

(nehumanni toxikologie) [Truhaut 1979]

Oba pojmy se velmi ¢asto zamériuji, prolinaji ...
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Ekotoxikologie vs. Toxikologie

Toxikologie

Ekotoxikologie

Cilem chranit Clovéka pred toxickymi
latkami

Cilem chranit populace mnoha
druhu

Vzdy vychazi ze zvifecich modell
(testovani na Cloveéku ?)

Mulze vyuzit pfimého testovani
citlivosti druhu

Clovék je dobfe charakterizovan —
mensi chyby pri extrapolacich

Jednotlivé druhy jsou velmi rozdilne —
mira nejistoty pri extrapolacich velka

Testovaci organismy i Clovek jsou
teplokrevni — dobra predikce ucinku

Mnoho chladnokrevnych zivocichu,
mnoho rostlin !, bakterii !

Jednoduché davkovani a méreni
toxicity (vysledek LD50)

Nejednotné davkovani (vnejsi,
vnitrni), koncentrace ve vnéjSi vodé
neni stejna s davkou v téle ...

Dobre charakterizované mechanismy
pusobeni

Meéne informaci o biochemickych
mechanismech

Dobfre standardizované testovaci
metody |

Mnoho metod, malo standardnich,
? predikce efektu v ekosystémech ?

toxickych latek
v prostredi
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Hlavni ZDROJE a vstupy toxickych latek do prostredi
-pramysl, produkty motort, vyroba energie
- odpadni komunalni vody
-splachy z povrchu (silnice, stfechy, natéry ...)
- prumyslové odpadni vody
- pevné meéstskeé a prumyslové odpady - skladky / spalovani
- zemeédelské Cinnosti

Kazdy zdroj - urcité charakteristické skupiny chemickych latek
Ptiklad: Odpadni komunalni vody (COV): Primarné vliv na vodni ekosystém
1) Netoxické organickeé latky (fekalni znecisténi)
2) DalSi skupiny toxickych chemickych latek
Doméci chemie (detergenty, zmék&ovadla, vané)
LécCiva
Polycyklické aromatické uhlovodiky (PAHS)
Chlorované latky
Toxickeé kovy
Polychlorované dibenzo-p-dioxiny a furany (PCDD/Fs)

TYPY zdroju
- BODOVE
- LINIOVE (dopravni stavby apod.)
- DIFUZNI — rozptylené (zemé&délstvi)
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o Environmentalni toxikanty

— podle ,biologickych® vlastnosti

Pesticidy Toxicke pro nezadouci | DDT, parathion, glyfosat
organismy (,pests®) (round-up), atrazin

Insekticidy Toxicke pro DDT, parathion
hmyz/Clenovce

Herbicidy Toxicke pro rostliny 2,4-D, glyfosat, atrazin

Fungicidy Toxicke pro Pesticidy s toxickymi
houby/plisné kovy (Hg, Cu)

Rodenticidy Toxicke pro hlodavce Kyanid

Karcinogeny Indukuji rakovinu Benzo[a]pyren

Reprodukcné toxické

VlIiv na rozmnozovani

Ethinyl-estradiol

Endokrinni disruptory

Vliv na hormonalni
aparat

Ethinyl-estradiol,
tributylcin
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o Environmentalni toxikanty
— podle ,fyzikalné-chemickych* vlastnosti

Lipofilni (hydrofobni) Rozpustné v tucich / malo DDT
rozpustné ve vode
Hydrofilni Rozpustné ve vodé Fenol, moderni
iInsekticidy
Neutralni organické Latky bez naboje (neionizuji | DDT, PCB
latky se)
Radioaktivni latky Nestabilni, rozpad a uvolnéni | Radon
zareni
Surfaktanty, detergenty | Latky snizujici povrchové Nonylfenol,
napéti na rozhrani dvou fazi | alkylbenzen
sulfonaty
Persistentni latky Velmi dlouhy zivot v prostredi | DDT, PCB
(nedegraduji se)
MoSusoveé latky Pouzivané jako ,vuné“ nebo
( | S\kﬁ)énpunagzeymy regUIétory ZépaCth

toxickych latek
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o Envirenmentalni toxikanty
— podle ,chemickeé struktury*

Chlorované uhlovodiky,
organochlorove latky

Chlorohydrocarbons,
organochlorines

DDT, PCB, PCDD/Fs

Polychlorované bifenyly | Polychlorinated biphenyls PCB153
(PCB)

Polycyklické aromatické | Polycyclic aromatic hydrocarbons | Benzo[a]pyren
uhlovodiky (PAU) (PAHS)

Polychlorované dibenzo- | Polychlorinated dibenzo-p-dioxins | 2,3,7,8-TCDD

p-dioxiny (,dioxiny“) a —
furany

and -furans (PCDD/Fs)

Tézké kovy, toxické kovy

Heavy metals

Hg, Pb, Cd (+ dal%)

Organokovové latky

Organometallics

Alkyl-ciny

Organofosfaty Organophosphates (OPs) Latky (insekticidy) — napf.
parathion
Pyrethroidy Pyrethroids Insekticidy/repelenty odvozené z

Centrum pro vyzkum
toxickych latek

latek produkovanych v kvétinach
(zejm. Asteraceae) — naptr.
cypermethrin




PCB153 (velmi ¢asty) PCB126 (toxicky - koplanarni)
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ENVIRONMENTALNI OSUD (fate) popisuje <~

? V kterych slozkach prostredi se latka nachazi ROZDELOVANI mezi sloiky/>
? Jak se uvnitf slozek pohybuje TRANSPORT — napf. vzduchem
? Jak se uvnitf slozek pfeménuje TRANSFORMACE ... >

— chemické a biologické

EXPOZICE (exposure)

Mira vystaveni organismu
latce (v urcité koncentraci,
po uréitou dobu atd

= Expoziéni scénare)

Centrum pro vyzkum
toxickych latek
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Které parametry urcCuji jaky bude osud chemicke latky?

ROZDELOVANI | TRANSPORT | TRANSFORMACE

Vlastnosti latky Polarita vs hydrofobicita (Kow, rozpustnost ve vodeé)

Tékavost, bod varu, vyparovani (H, bod varu)
Reaktivita vs stabilita a persistence (t1/2)
Viastnosti Proudéni (rychlost, smér, typ ...)
T Teplota
prOStredl Svétlo (ajeho parametry)
Voda Chemické slozeni
- pH (volné H+)
Sedimenty Redox potenciél (... pfitomnost 02)

PFitomnost anorganickych iontll / vyménnych mist (napf. jil)

Pada Castice — typ, velikost, mnozstvi

Atmosféra Organicky material — typ, mnozstvi (huminove latky atp.)
Vlastnosti bioty Pocet / Pohyb [/ Velikost (povrch)
vegetace, konzumenti ... |/ Mnozstvi (%) tuku

|  Stupen v trofické pyramidé atd. atd.

Kombinace uvedenych parametri ur¢i osud a vyslednou expozici organismu

©)
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* 1) Tendence vstupovat do organismu
- vySSi hydrofobicita (tuky v organismech)
- rozdélovaci koeficient oktanol/voda (Kow, logP)

e 2) Stabilita (persistence, pomala degradace)

- dlouhodobé pusobeni v prostredi
- polocas Zivota (11/2)

e 3) Toxické uc€inky v organismech

... 0 kazdé z vlastnosti musime néco védét

1+2 - v této Casti kurzu
3 — ostatni prednasky

Centrum pro vyzkum
toxickych latek
v prostredi

©)




e Distribuce latky mezi slozkami prostredi

— Rozdéelovaci procesy mezi slozkami prostredi
(kompartmenty/matrice/faze)

— biota/atmosféra - sediment (puda) / voda
— puda/atmosféra - voda/atmosféra

Jednou ze slozek je BIOTA
— dule2|te jsou procesy rozdelovani “prostredi < = biota”

Atmosféra / biota

— Voda/ biota
_ i i WATER COLUMN metabolic
S(?dlment/ biota m“ - gIII gmmm tm
— Pudda/ biota |4 x
— Biota(potrava) / Biota (predator H ¥l
(potrava) (predator) .. %ﬁ( detary 5 !
F"H‘?TD— L00-
PLANKTON PLANKTON FORAGE FIEH N
Il ediminati fecal
¥ L gill efimination e
A X ?|
H s £ S N
S BENTHIC methylation/demethytation
INWERTEBRATES Ha(lly |2 MeHg
Centrum pro vyzkum SEDIMENT LAYERS
(6) toxickych latek (DISS0OLVED & PARTICULATE)
v prostredi




K = smérnice v
linearni &asti
krivky

e Ca=K.Ch?n

C - koncentrace ve fazich A (Ca) a B (Cb)
K - rozdélovaci konstanta
n - konstanta nelinearity

Concentration of ¢hemacal
in phase A (C,)

» V pfipadé linearniho vztahu (n=1)
K=Ca/Cb
= “rozdélovaci koeficient”

0 Concentration of chemical — Velikost K urcuje tendenci

in phase 8 'Cy) pfechodu latky z faze B do faze A

o Z praktického experimentu
(rozdélovani latky mezi dve faze)
|ze odecCist prislusné konstanty

log Ca=1/n.log Cb + log K

Centrum pro vyzkum
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Rozdélovaci koeficient BIOTA / VODA
— je narocné stanovit _ \
(standardni postup — stanoveni biokoncentrace: viz dale)

- Alternativa - vyuziti modelu s n-octanolem
* N-octanol

Nemisi se s vodou, obdobné vlasnosti jako tuky Ci fosfolipidy biologickych membran

e Rozdeélovani n-octanol/voda
. Kow — rozdélovaci koeficient

Charakterizuje HYDROFOBICITU (resp. LIPOFILICITU)
Casté vyjadreni jako logKow (resp. logP)

Experimentalni stanoveni Kow

Systém Trepani do ustaveni
n-octanol/voda + pridani latky rovnovahy

koncentraci

"

Chemické& analyza » Vypocet Kow

o I 4 P4 )4 4
4 razné pocatecni koncentrace _ ,

n-oct

3
5
¥
water g

e A,

Concentration 6f charal
m phase # ()

E
\W// | vprostiedi




Kow — priklady

Latka Kow logKow K_bioakumulace
(logP) (experimentalni)

Lindane 5250 3.72 470

DDT 2 290 000 6.35 1 100 000

Arochlor 1242 199 600 5.30 3200

(PCB)

Naftalen 3 900 3.59 430

Benzen 135 2.13 13

Hydrophobicity

Measured as Waler/Oclanol
Partiion Coefficient {T%

SRR,

e Y 1-oetenol

LAl

log Py = log

water

log P > 0 lipld phase
log P < 0 water phase

logBCF = logKow — 1.32




B | O k O n C e n t r aC e Bioaccumidation & Bioconcentration Process

Mira pFijmu latky do organismu (ryby) z vody Food chain transfer
BCF — Bioconcentration

factor

BCF — C'oncentration giota

Concentrationw ater

Bioconcentration

Elimination
{respiration & excretion) (Uptake from water)

EX p e r I m e n té.l n |, S t an O V e n |, Bioaccumulation = bioconcentration + food chain transfer - (elimination+ growth dilution)

Testy s rybami (standard OECD 305)
Dlouhé, naroéné testy, testy s rybami in vivo

BCF Ize predikovat z Kow
logBCF =logKow — 1.32

Centrum pro vyzkum
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Bioakumulace, Biokoncentrace, Bioobohacovani

B i Oaku m u I ace Concentration of HM in dry fish tissue (mg Kg_l)

Akumulace latky (vSechny cesty expozice) ~BAF = ——————————— (ms 1)

BAF — Bioaccumulation

factor Bioaccumulation

Bioobohacovani e e~ rems

(Biomagnification) R
TIME

@ Contaminant Levels

Zvysovani koncentraci latek v organismech
v potravnim retézci
BMF — Biomagnification factor (Cpeqator/ Crood) }\ _’ _, % —;ﬁ

@D Contaminant Levels Blomagnlflcatlon

Centrum pro vyzkum
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(a) Freshwater Lakes in Southern Sweden

L
— W o — T <
’® Y2 o
phytoplankton zooplankton juvenile fish
60 48 180

Bioobohacovani PC8 153 1) 257170 o e

(Biomagnification) (b) Fjord in Northern Norway

e W

sandeel cod seal
(whole fish) (liver) (blubber)
LDDT (7.6 - 7.9) (30 ?01 30) (mg ??470) (sm‘)? (-)g%oo)
PCRASa (/1) (102-560) (45 ?%00) (55(1 ?g%m)
L — - HER 1) (213) (4050?0) (90?5100)
;”"le-.:;(apl ankion Phr;‘;"::::'" o . l Hsh];:ﬂng bird SHCH (3.8) (25 60) (20 40) 6 200)
ppm

{ 0123ppm_

(c) Bobio River in Chile
-

= —

RN

25 various fish various water birds
| B
LN
R Small 890 1570
I‘l. LDDT(76-7.9) (480 - 1340) (970 - 2350)
\. __ " 1.04 ppm -y —
W Predatory fish -~ S 80 550
i ‘\x__%___ > 4.83 ppm_— : (50 - 130) (400 - 700)
____________ ___---___a-" 25 50
B HCB (5.1) (10 - 35) (25-75)
150 45
Process of Biclogical Magnification; LHCH (3.8) (80 - 360) (24 - 94)

DDT concentrations increase in organisms along the food chain

Average values of lipid-normalized concentrations (ranges in parentheses) of some organochlorine compounds:
PCB153, ZODT = 0.p-DDT + p.p-DDT = 0.p-DDE = p.p-DDE, ZHCHs = a- + §- + d-hexochlorohexane, and

Centrum pro V)’(Zku m HCB = hexachlorobenzene in organisms belonging to some food chains (logK,,, values are given in parentheses
toxickvch latek after the compound names). All concentrations are expressed in pg/kg” lip. (a) Planktonic food webs in 19 lakes

y' X in Southern Sweden (Berglund et al., 2000). The average lipid contents were 5.4, 8.8, and 6.6% for the phytoplankton,
v prostredl zooplankton, and fish. {b) Local marine food chain in a fjord in Northern Norway (Ruus et al., 1999) (¢) Fish and

fish-eating water birds from the Santa Barbara location, Bobio River, Chile (Focardi et al., 1996)
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Bitman et al. Sc/ence 1970, 168(3931): 594

Biochemie:
ptaci karbonatdehydrataza

In situ: bioakumulace

cl N , 2
SN - ubytek populaci ptaki
AT U,
DDT concentration:
increase of
In vivo: méknuti vajicek 10 million imes

| small fish
| 3_0.5 ppm

| DDTin

- zooplanklon |
] .04 ppm |

DDT in water
3 0.000003 ppai
e | P e R

q‘ toxickyc latek
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 Typy transformaci organickych latek:
— Caste€na zména struktury (napf. vstup OH do neutralni mk)
— degradace na mensi organické molekuly
— upln& degradace org. latky (CO2, H20)

 Hlavni procesy

— Chemickeé - dle typu prostiedi
» atmosféra — fotochemické reakce, reakce s kyslikem (!)
» voda - hydrolyza, oxida¢ni reakce
» anoxické prostfedi (sedimenty, podzemni voda) — redukCni reakce
— Biotické (enzymatickd)
« Uplna biotransformace (,Ready biodegradability” )
— latka je vyuZivdna mikroorganismy jako zdroj uhliku = produkce CO2
» Kometabolizace
— mikroorganismy potfebuiji jiny (hlavni) zdroj C (transformace latky v ramci ,vedlejSich* procesu)

 Vysledek transformace
— netoxické produkty

v wviIwv s

 Biodegradabilita vs Persistence
— Latky polarni a reaktivni — zpravidla kratky polo€as zivota
— Halogenované, neutralni latky — persistentni v prostredi

©)
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Jednoduche transformacni procesy (za pritomnosti kysliku)

©)

Centrum pro vyzkum
toxickych latek
v prostredi

Transforming process

e T e T T

dieldrin dieldrin

Transforming process

*l— =

benzene oxygen

Several 5teps 27 S COOH

— Simpler products
. .~ COOH

Hydrolysis process
+ H3C — COOH
— COOH

oo

2, 4-d|chior0phenyl
acetic acid

Fig. 3.6 Some transformation and degradation patteros tor chemica s discharged to the
crrvironment.



Anaerobni biotransformace — priklad methyl-rtut’

Me-Hg | A/fﬁﬂ?ﬂ

eBioak U,m ul Qc.e Deposiion( mlhﬁmhw i
:\.,.

*\VVysoka toxicita Volatilization (Hg') and

Re-emission (Hg).
| A

‘MINAMATA bay /

(DU — kouknéte
Na web na ,minamata®)

Fﬂ.'i

mﬂ?@a‘-mw

o |
=
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e Kinetika transformace - kinetika prvniho radu
- Ct — CO . e-kt

C, - koncentrace v Case t

C, - poCatecni koncentrace
k - konstanta (rychlost degradace)
t— Cas

 Po odvozeni (poloCas zivota, half-life)
ty, = In2/k =0.693/k

200 %\
‘T—' iv
S N el
£ 150 N
100 - > e
3 o
c ~
3 e Alachlor ~ \\:;\i M
g | © Camary ~Sei
= v Metribuzin - -\_:_-b
3‘? v 24D =
®  Metolachlor
0 T T L T
0 5 10 15 20

Centrum pro vyzkum

orosteds Time (days)
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Poloc€as zivota vybranych pesticidl v pudé - priklady

Latka

Polocas zivota v pudé (roky)
(t1/2, resp. DT50 — disappearance time 50%)

Chlorovane latky

DDT 3-10

Dieldrin 1-7

Toxafen 10
Organofosfat — chlorfenos 0,2
Karbamat — carbofuran 0,05-1

Centrum pro vyzkum
toxickych latek
v prostredi
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e Pojem plivodné z farmakologie
— frakce latky, ktera je v téle u€inna
* V environmentalnich védach

— frakce latky, ktera muze byt pfijata do organismu = latka je ve formé&, ktera je dostupna (neni tedy
vazana v prostfedi - napf. na organicky uhlik apod.)

« Biodostupnost popisuje procesy (vztahy) mezi
— Latkami pfitomnymi v prostfedi
— Vstupem (akumulaci) latek do organismu
— Vlastnostmi prostredi

Priklad - Pada
dvé rozdilné pudy (vysoky a nizky obsah organického uhliku)
biodostupnost (a tedy i bioakumulace) je vyssi v pripadé “low”

SYMBOLS

High Organic Matter|

Content

', Low Organic Matter
Conten

\\Earthworm

I soil Lipophilic Site

(© soil Negative Charge
@ Lipophilic Pesticide

Positive Charge
© Pesticide 4

Low Organic Matter Soil




Biodostupnost - priklady

Hydrofobicita — organické latky vs. organicky uhlik (huminové latky)
-> hydrofobni latky - tendence akumulace v tucich / v bioté

(ale sou€asné i v mrtvé organické hmotée - OC)
-> vysoky obsah OC v prostredi (ve vodé): snizeni biodostupnosti latek

—— R T
Human Piscivorous e
s : : ) (!_cnmuwuun ’><_/,_ Birds ey

Unecontaminated Sediment load from Lake Hartw &l . — — —

tributanes (eq., Keowes and Seneca Rivers). and - - - fikcatlonand
PCE Yolatilization and
ferest and undeveloped land
. erest and undeveloped lan / /7 R‘_ﬁmwpr_mlirpmiuun}
Lake Hartwell
Surface
i . Water

Residual sedimant
FCE loading from
Town Creek

L

Lama Fish (eg., Hyord  smpl Fih fe.g..
and Largemouth B S ghines and nhnﬂ Algae

m «— = | Phytoplankton
sop i kion 3
r—’.— __{ Flow toward
I
I
L

—_—

o e i e L

_"p__ Lake Hartw el
g} Partichs o und F il Dissolvad
FGB‘.I artkion “ﬂ | PCBs Suspended

— 1. = sediment ransport

™

Laka Hanweall flow
| from Town Creek

(dispersian)

~ :_ £
| PCE -
——— \ : Eelﬂ.lng 'H.aaua:mubn hrenzoe
| Weatherdng | i g.m“ |, Diffusion
1]
¥

Partick D ound 1
A .
PCBs | Plrlihﬁnmgj

&,

Dechlorination ’
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Biodostupnost - priklady

Toxicke kovy ve vodach vs. pH /slozeni vod
-> vy8Si pH: kovy pfitomny v nerozpustnych hydroxidech (snizeni biodostupnosti)
-> nizSi (kyselé) pH — vysSi rozpustnost a vyssi toxicita kovu

Complexad
with organic &
inorganic ligands

Effect of pH on AI**in solution
a0

Bialogically
occluded

Exchangeable
i Trace elements
in
, soil solution

=

Specifically
adsorbed on clay,
organic matter or
oxides

o

Alin sgil solution, ppm
o

om

o

4 45 g 5.5 g
Soil pH

o
in
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7 ' 4

Hodnoceni u€inku v ekotoxikologii

Cilem ekotoxikologickych analyz je poznani Gucinku, které pusobi pritomnost
stresoril na organismy v prostredi — zejména populace a spolecenstva

- suborganismalni aroven laborator
- jednotlivé organismy laborator
- populaéni efekty laborator

mikro/mezokosmy
- efekty ve spolecenstvech mikro/mezokosmy

polni studie

terénni pozorovani

- ekosystemové efekty terénni pozorovani

ekologickarealnost, relevance obtiznost stanoveni

Centrum pro vyzkum
toxickych latek
v prostredi
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Hodnoceni ekotoxicity — zakladni strategie

e Cilem je poznani uc€inkl v ekosystému
* Nelze poznat ucinky u vSech existujicich druha !

« Vybér MODELOVYCH druh
= reprezentanti svych ,ekologickych skupin® (trofickych arovni)
* Vyuziti kombinace nékolika testl = baterie testu

 Hlavni ekologické skupiny = trofické urovne
* Producenti (autotrofové — rasy, rostliny)
« Konzumenti — bezobratli a obratlovci
 Dekompozitori (destruenti) — bakterie

* Nejbéznéjsi organismy vyuzivané v bateriich testu
* Vodni prostfedi — fasy, hrotnatka (D. magna), ryba
o Puda - rostliny + zizaly (pfip. roupice, chvostoskoci)

©)

Centrum pro vyzkum
toxickych latek
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Testovani
ekotoxicity v praxi e

Scaling the Aquatic Environment

= Ug&inky na vybranych
modelovych organismech
(systémech)

—> predikce / extrapolace
pro cely ekosystém

laborator

Laboratory microcosms

Centrum pro vyzkum
toxickych latek
v prostredi
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Cu addition
Concentration:

0.0 gl 13ugll 25uglL 50 ug/lL 100 ugll 200 pgil
1 2 3 4 5

96-hour LC50 = 50 uglL

Control

// Effect concentrations expressed in

total/dissolved Cu

>

??7? Safe concentrations ??7?

Centrum pro vyzkum
toxickych latek
v prostredi
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Expensive & time consuming (e.g. Pesticide testing)
Variable results (natural variability ...)
Higher ecological relevancy

Salt
vitamins

Distilled

Microcosm Tests

Silica

cellulose sand

Centrum pro vyzkum
toxickych latek
v prostredi
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Complex issue (chemistry, biology, geology, climate, pedology ..)
Ecotoxicology + Ecology
Comparing ,contaminated“ to ,control” sites

Claremon Creen
[approx 1.25km)




OBECNE SCHEMA
BIOTESTU

1) Priprava organismu

e 2) Priprava vzorku
(fedici rady — testovani
davka:odpovéd)

 3) Expozice

 4)Vyhodnoceni
(kfivka davka-odpoved)

() Centrum pro vyzkum

toxickych latek
v prostredi

Schema inhibi€éniho testu na Pseudomonas putida

A. Pfiprava kultury

2 #{;{),d

B. Pfiprava fedicich fad

vidy SOl

- ¥
,44%/

. | RN
T@'*Mfﬁﬁ~@wv@@vvv

Kultivacni
médium

vidy 8tu!

u

hakt. kultura

C. Testovani

) Didvkovant 2001l do kazdé jamky
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Jaké vlastnosti ma mit , modelovy” organismus pro
standardizovany biotest ?

= snadna dostupnost (laboratorni kultury, komercéni dostupnost ...)

= snadné uchovani a chov v laboratornich podminkach do
dostateCnych mnozstvi pro experimenty (rychly reprodukcni
cyklus)
= Znama biologie druhu a genetika prislusné kultury y
= jsou prostudovany relativni citlivosti druhu / kultury k rdznym
tridam toxickych latek
= citlivost druhu by méla byt dobrym reprezentantem prislusné
skupiny organismu
= Daphnia = korySi/ bezobratli
= Zebricka 2 kaprovité ryby / obratlovci

Centrum pro vyzkum
toxickych latek
v prostredi
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STANDARDIZOVANE BIOTESTY

« Béhem €asu byly vypracovany metody, které jsou
evidovany, doporuc¢ovany nebo realizovany v ramci:

- organizaci evidujicich standardy
(ISO.org, CSNI.cz, ASTM.org)

- dalSich (mezi)narodnich organizaci (OECD.org, WHO.int,
Evropska Unie — ecb.jrc.it, US EPA, narodni viady)

o Existuji standardizovanée postupy pro hodnoceni
jednodruhovych, vicedruhovych efektu i hodnoceni polnich
experimentu a sledovani

= Na dalSich snimcich vybeér / priklady

Centrum pro vyzkum
toxickych latek
v prostredi
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Organization for Economic Cooperation Development

OECD guidelines

Vodni organismy

Test No. 201: Alga, Growth Inhibition Test 11 July 2006
Test No. 221: Lemna sp. Growth Inhabition Test 11 July 2006
Test No. 202: Daphnia sp. Acute Immobilisation Test 23 Nov 2004
Test No. 211: Daphnia magna Reproduction Test 16 Oct 2008
Test No. 203: Fish, Acute Toxicity Test 17 July 1992
Test No. 204: Fish, Prolonged Toxicity Test: 14-Day Study 04 Apr 1984
Test No. 210: Fish, Early-Life Stage Toxicity Test 17 July 1992
Test No. 212: Fish, Short-term Toxicity Test on Embryo and Sac-Fry Stages 21 Sep 1998
Test No. 215: Fish, Juvenile Growth Test 21 Jan 2000
Test No. 229: Fish Short Term Reproduction Assay 08 Sep 2009
Test No. 230: 21-day Fish Assay 08 Sep 2009
Test No. 231: Amphibian Metamorphosis Assay 08 Sep 2009

Organismy v sedimentech

Test No. 218: Sediment-Water Chironomid Toxicity Using Spiked Sediment 23 Nov 2004
Test No. 219: Sediment-Water Chironomid Toxicity Using Spiked Water 23 Nov 2004
Test No. 233: Sediment-Water Chironomid Life-Cycle Toxicity Test Using Spiked Water or Spiked 23 July 2010
Sediment

Test No. 225: Sediment-Water Lumbriculus Toxicity Test Using Spiked Sediment 15 Oct 2007

Centrum pro vyzkum
toxickych latek
v prostredi
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http://www.oecd.org/document/40/0,3746,en_2649_34377_37051368_1_1_1_1,00.html
http://www.oecd.org/home/0,3675,en_2649_201185_1_1_1_1_1,00.html

Organization for Economic Cooperation Development

OECD guidelines

http://www.oecd.org/document/40/0,3746.en 2649 34377 37051368 1 1 1 1,00.html

Pudni organismy
Test No. 208: Terrestrial Plant Test: Seedling Emergence and Seedling Growth Test
Test No. 227: Terrestrial Plant Test: Vegetative Vigour Test
Test No. 207: Earthworm, Acute Toxicity Tests
Test No. 220: Enchytraeid Reproduction Test
Test No. 222: Earthworm Reproduction Test (Eisenia fetida/Eisenia andrei)
Test No. 228: Determination of Developmental Toxicity of a Test Chemical to Dipteran Dung
Flies(Scathophaga stercoraria L. (Scathophagidae), Musca autumnalis De Geer (Muscidae))
Test No. 232: Collembolan Reproduction Test in Soil
Test No. 226: Predatory mite (Hypoaspis (Geolaelaps) aculeifer) reproduction test in soil
Test No. 216: Soil Microorganisms: Nitrogen Transformation Test
Test No. 217: Soil Microorganisms: Carbon Transformation Test

DalSi biotesty

Test No. 213: Honeybees, Acute Oral Toxicity Test
Test No. 214: Honeybees, Acute Contact Toxicity Test
Test No. 205: Avian Dietary Toxicity Test

Test No. 206: Avian Reproduction Test

Test No. 223: Avian Acute Oral Toxicity Test

Centrum pro vyzkum
toxickych latek
v prostredi
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http://www.oecd.org/document/40/0,3746,en_2649_34377_37051368_1_1_1_1,00.html
http://www.oecd.org/home/0,3675,en_2649_201185_1_1_1_1_1,00.html

ISO@'guUIGElNES

Vodni bezobratli

SO 6341:1996

Water quality -- Determination of the inhibition of the mobility of Daphnia magna Straus (Cladocera, Crustacea) -- Acute toxicity test

ISO 10706:2000

Water quality -- Determination of long term toxicity of substances to Daphnia magna Straus (Cladocera, Crustacea)

ISO/DIS 14380

Water quality -- Determination of the acute toxicity to Thamnocephalus platyurus (Crustacea, Anostraca)

ISO/CD 16303

Water quality -- Determination of toxicity of fresh water sediments using Hyalella azteca

ISO 10872:2010

Water quality -- Determination of the toxic effect of sediment and soil samples on growth, fertility and reproduction of
Caenorhabditis elegans (Nematoda)

1SO 16712:2005

Water quality -- Determination of acute toxicity of marine or estuarine sediment to amphipods

ISO 20665:2008

Water quality -- Determination of chronic toxicity to Ceriodaphnia dubia

ISO 20666:2008

Water quality -- Determination of the chronic toxicity to Brachionus calyciflorus in 48 h

1SO 14669:1999

Water quality -- Determination of acute lethal toxicity to marine copepods (Copepoda, Crustacea)

ISO/DIS 14371

Water quality -- Determination of freshwater-sediment subchronic toxicity to Heterocypris incongruens (Crustacea, Ostracoda)

ISO 7828:1985

Water quality -- Methods of biological sampling -- Guidance on handnet sampling of aquatic benthic macro-invertebrates

ISO 8265:1988

Water quality -- Design and use of quantitative samplers for benthic macro-invertebrates on stony substrata in shallow freshwaters

ISO 8689-1:2000

Water quality -- Biological classification of rivers -- Part 1: Guidance on the interpretation of biological quality data from surveys of
benthic macroinvertebrates

ISO 8689-2:2000

Water quality -- Biological classification of rivers -- Part 2: Guidance on the presentation of biological quality data from surveys of
benthic macroinvertebrates

ISO/DIS 10870

Water quality -- Guidelines for the selection of sampling methods and devices for benthic macroinvertebrates in fresh waters

ISO/WD 16778

Water quality -- Calanoid copepod development test with Acartia tonsa




Pudni

IS@ guidelines

bezobratli

ISO 11268-1:1993

Soil quality -- Effects of pollutants on earthworms (Eisenia fetida) -- Part 1: Determination of acute toxicity using artificial soil substrate

ISO 11268-2:1998

Soil quality -- Effects of pollutants on earthworms (Eisenia fetida) -- Part 2: Determination of effects on reproduction

ISO 11268-3:1999

Soil quality -- Effects of pollutants on earthworms -- Part 3: Guidance on the determination of effects in field situations

ISO 11267:1999

Soil quality -- Inhibition of reproduction of Collembola (Folsomia candida) by soil pollutants

ISO 16387:2004

Soil quality -- Effects of pollutants on Enchytraeidae (Enchytraeus sp.) -- Determination of effects on reproduction and survival

ISO 15952:2006

Soil quality -- Effects of pollutants on juvenile land snails (Helicidae) -- Determination of the effects on growth by soil contamination

ISO 20963:2005

Soil quality -- Effects of pollutants on insect larvae (Oxythyrea funesta) -- Determination of acute toxicity

ISO 17512-1:2008

Soil quality -- Avoidance test for determining the quality of soils and effects of chemicals on behaviour -- Part 1: Test with earthworms
(Eisenia fetida and Eisenia andrei)

ISO/DIS 17512-2

Soil quality -- Avoidance test for determining the quality of soils and effects of chemicals on behaviour -- Part 2: Test with collembolans
(Folsomia candida)

ISO 23611-1:2006

Soil quality -- Sampling of soil invertebrates -- Part 1: Hand-sorting and formalin extraction of earthworms

ISO 23611-2:2006

Soil quality -- Sampling of soil invertebrates -- Part 2: Sampling and extraction of micro-arthropods (Collembola and Acarina)

ISO 23611-3:2007

Soil quality -- Sampling of soil invertebrates -- Part 3: Sampling and soil extraction of enchytraeids

ISO 23611-4:2007

Soil quality -- Sampling of soil invertebrates -- Part 4: Sampling, extraction and identification of soil-inhabiting nematodes

ISO/DIS 23611-5

Soil quality -- Sampling of soil invertebrates -- Part 5: Sampling and extraction of soil macro-invertebrates

ISO/DIS 23611-6

Soil quality -- Sampling of soil invertebrates -- Part 6: Guidance for the design of sampling programmes with soil invertebrates

I Fn

£ ) N

-
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Rostliny

ISO 11269-1:1993 Soil quality -- Determination of the effects of pollutants on soil flora -- Part 1: Method for the measurement
of inhibition of root growth

ISO 11269-2:2005 Soil quality -- Determination of the effects of pollutants on soil flora -- Part 2: Effects of chemicals on the
emergence and growth of higher plants

ISO 17126:2005 Soil quality -- Determination of the effects of pollutants on soil flora -- Screening test for emergence of
lettuce seedlings (Lactuca sativa L.)

ISO 22030:2005 Soil quality -- Biological methods -- Chronic toxicity in higher plants

ISO/CD 29200 Soil quality -- Assessment of genotoxic effects on higher plants -- Micronucleus test on Vicia faba

Centrum pro vyzkum
toxickych latek
v prostredi
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priklady 1: vodni prostredi

Nejcastéjsi kombinace v legislativach — 3 testy:
*Rasy (72h-96h rustovy test)

*D. magna (akutni test 48h)

*Ryby (akutni test 96h)

o projekt je spolufin idlnim fondem a statnim rozpo&tem Ceské republiky.
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Ekotoxikologickeé biotesty - producenti

Rasové testy toxicity
- standardni usporadani
- 72-96 hod, Erlenmayerovy lahve, trepani
- Sledovani rustu, pocCtu bunék, biomasy — kvantifikace chlorofylu
(fluorescence)
- miniaturizace mikrodesticky

v

Rasy
Selenastrum capricornutum

Scenendesmus subcapitatus
Sc. quadricauda
Chlorella vulgaris

Sinice
Microcystis aeruginosa

Centrum pro vyzkum
toxickych latek
v prostredi
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UTEX # 20 v

Chiarella eilipsoidea

e

1000x 0d  Erdghafieid

Microcystis aeruginosa

Centrum pro vyzkum
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EKOTOXIKOLOGICKE BIOTESTY
- PRIKLADY -
- KONZUMENTI — BEZOBRATLI -




Ekotoxikologické biotesty — konzumenti - bezobratli

Akvatické testy s bezobratlymi jsou velmi bézné, nékdy je ekotoxikologie
zaménovana s "Daphniovymi biotesty"

-usporadani
-kadinky;,
-akutni testy — 48 h, i
- prolongované testy 21 d i’f‘ L) afhm i
(reprodukce)

Akvaticti planktonni korySi - nejCastéjSi
Daphnia magna,
Ceriodaphnia dubia, Artemia salina (morska)

DalSi bezobratli

benticti korysi — Gammarus, Hyallela azteca
hmyz — Pakomari (Chironomus), jepice ...

Centrum pro vyzkum
toxickych latek
v prostredi
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Daphnia magna

84

Ces

Ceriodaphnia dubia

Artemia salina

Gammarus
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EKOTOXIKOLOGICKE BIOTESTY
- PRIKLADY -

- KONZUMENTI — OBRATLOVCI —

4 Centrum pro vyzkum
a toxickych latek
v prostredi



Ekotoxikologické biotesty - obratlovci

-Rybi biotesty - usporadani
Akvaria
- akutni testy 96 h

-prolongované a embryolarvalni testy

dny az mésice
Dlouhodobé testy - letalita, rast, rozmnozZovani,
- testy xenoestrogenity (vyvoj oboupohlavniki)
- rizna usporadani (staticke, pratocné ...)

Rybi druhy

Zebricka (Danio rerio)

Pstruh duhovy, Zivorodka duhové (pavi oéko),
Karas, Kapr, Strevile (Pimephales promelas)

Specifické testy (endokrinni disrupce, karcinogenita)
Halancik ryzovistni — Japanese medaka

©)
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Zivorodka duhova (Pavi o&ko),
Poecilia reticulata Danio rerio (syn. Brachydanio rerio)

Americky druh strevle
(Pimephales promelas)

Pstruh

= R
4 ke Tty

7 entrum pro vyzkum —
toxickych latek
v prostredi
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priklady 2: pudni prostredi
Nejcastéjsi kombinace v legislativach — 2testy
*Rostliny — testy inhibice rustu

«Zizaly — akutni toxicita-letalita (14 dni), reprodukce (né&kolik tydnt)

Pozn: Plus v legislativé CR a SR také test klieni s hofSici — méné &asty v jinych zemich

Tento projekt je spolufinancovan Evropskym socidlnim fondem a statnim rozpo¢tem Ceské republiky.
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U ISO 11269-1

Testy kli¢éeni s rostlinami:
*horcice (Sinapis alba) — vodné médium
-Salat (Lactuca sativa) - puda

“r
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t 23 days

/ Incubation period
Cocoon
{formation
+ 4 days :
Eisenia fetida C&
4

, Temperature 25 °C Hatchlings
@ i 76 % (+ 3 hatchlings per

Moisture &
cocoon})
Qnter a Reinecke 1988]
ST, 40 - 60 days




e 500 g soil + 10 adult Eisenia fetida
e 14 days
e mortality and weight




Ekotoxikologicke biotesty — konzumenti - bezobratli

DalSi biotesty s terestrickymi bezobratlymi
VCELY

- testovani insekticidu
- davkovani v potrave
- sledovani mortality

Moucha domaci - testovani IéCiv: Drosophila
antiparazitika (hodnoceni genotoxicity)

Centrum p|

toxickych Li mu

v prostredi
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Praktické vyuziti biotest( (1/2)

o Testovani chemikalii (jednotlive latky)

— TradicCni blotesty byly vyvinuty pro testovani Cistych latek
(nikoliv smé&si nebo kontaminovanych vzorkt ZP !)

— Vyhody — standardizované pfistupy Q
« OECD — Guideline methods - series ,2“ Effects on biota
* |SO methods

— E.g. Fish tests - OECD 203 /1SO 7346 090 i Bl Dol gk Tt
— E.g. D. magna - OECD 202 /1SO 6341 =

— Nevyhody: ¢asto omezena vypovidaci hodnota D
« Casto pouze AKUTNI T
 P¥iliS standardizované (neodpovida prostredi)
* Nezohlednuji biodostupnost apod.

* Nesleduji vliv smesi

» Nezohlednuji specifické mechanismy (napf. endokrinni disrupce)
o Atd...

Concentration:

Centrum pro vyzkum
toxickych latek
v prostredi
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e Testovani kontaminovanych vzorku (odpady, voda, puda)

— Nove v ekotoxikologii — rada otazek
» Whole effluent toxicity testing (WET)
» Contact solil toxicity assays

— Komplexni a komplikované

* Ne vzdy je jasna kauzalita ,cause-effects”
— Pfirodni variabilita
— PF. Rasové testy — uginky zZivin (N, P) ve vyluhu >> toxické latky

- Control. =
; SOIl ; |\/|IXtUI’e a.t
e different

ratios

Centrum pro vyzkum
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HODNOCENI RIZIK

e Hodnoceni vztahu davka — ucinek (eko/toxikologie)

— pf. hodnoceni toxicity - odhady koncentraci vzniku akutnich ucinkt, odhady
koncentraci vzniku chronickych efektu ....

— hodnoceni humanich rizik — toxicita pro ¢lovéka, model — laboratorni zvire

— hodnoceni ekologickych rizik
— fada druht — nutna zjednodusSeni:
RECEPTORY - citlive druhy reprezentujici prislusné organismy

— Hledany vysledek

PNEC (predikovana ,no-effect concentration)
v humanni toxikologii - TDI (tolerable daily intake)

= ,bezpeCna“ (netoxicka) koncentrace

Centrum pro vyzkum
toxickych latek
v prostredi
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Praktické odvozeni PNEC

Krok 1. Experimentalni testy ekotoxicity

Pridavek latky (Cu) / smeési

Concentration:

00 gL 13pgl 25ugl 5049l 100 pglL 200 pg/L

Control 1

96-hour LC50 = 50 ug/L

Uéinky - koncentrace
(celkovy/rozpustény Cu)

A 2

V praxi — 3-4 akutni biotesty

Centrum pro vyzkum
toxickych latek
v prostredi
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100

Fig. 6.2 Cumulative
dose-response curve. In a
lethality experiment the
response is the cumulative
percentage of animal
mortalities with the actual 20 —
data points indicated as
crosses. Lowest observable
effect concentration (LOEC) T T RN 1
and no observable effect 1 5 10 20 30
concentration (NOEC) are : Dose (mg/kg) or

indicated. Aqueous concentration (mg/L)
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Pro srovnani toxicity riznych latek (vzorku) se uzivaji
parametry odvozeneé z krivky davka-odpoved’

1) Parametry odvozené primo z experimentalnich dat

LOEC/L Lowest Observable Effect Concentration/L
- prvni nejnizsi koncentrace pouzita v experimentu, ktera
vyvolala vyznamné efekty

NOEC/L No Observable Effect Concentration/Level
- podobné: koncentrace pouzita v experimentu ...

Nedostatky - subjektivni
— zavisi na zvolenych koncentracich
- jiny experiment - jiné vysledky (koncentracni rozmezi,
redici faktor — rozdily mezi koncentracemi 2x, 5x, 10x...)

Centrum pro vyzkum
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Pro srovnani toxicity riznych latek (vzorku) se uzivaji
parametry odvozeneé z krivky davka-odpoved’

2) dalSi parametry odvozené z krivky davka — odpovéd’
ECx (x=1,5,10,25,50,75,90,99 apod.)
- ne vzdy je v experimentu dosazeno ,presné 5% efektu“
- parametry se pocitaji (z ,modelované krivky")

STANDARD - Hodnoty odvozené pro 50% efekt

- nejCastéji uzivany pro srovnani toxicity (!)

- odhady v oblasti 50% efektl zatizeny nejmensi chybou
viz pfedchozi modelovy experiment ,nejvice je prumérnych“a proto je
odhad pruméru nejpresnéjsi

Parametry v ekotoxikoloqii
LC50 — koncentrace (C) zpUsobuijici letalitu (L) u 50% jedincu
EC50 — koncentrace zpusobujici 50% efekt (E) — napf. rozmnozZovani
IC50 — koncentrace zpusobujici 50% inhibici (1) — napf. inhibice rastu

Centrum pro vyzkum
toxickych latek
v prostredi

©)




Krok 2: Vyhodnoceni = odvozeni EC50 a/nebo NOEC

??7? Jak lze extrapolovat 3 hodnoty EC50 do reality (ekosystémy) -2
PNEC (Predicted No Effect Concentration)

Threshold:

No Observed Effect
Concentration (NOEC)

Centrum pro vyzkum
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EXTRAPOLACE ECx/NOEC - PNEC: faktory nejistoty

 Faktory nejistoty / Extrapolaéni faktory / Faktory hodnoceni
(uncertainty / extrapolation / assessment factors)

? Jak moc je kmen D. magna relevantni (intradruhova variabilita)

o 7 Jsou laboratorni druhy relevantni pro prirodni organismy (mezidruhova
variabilita)
o ? Citlivost druhti v laboratorich vs. v pfirodé

» v laboratorich zpravidla druhy s malou citlivosti — ,,robustni* druhy lze
chovat ALE pfirodni = citlivé ne

? Jsou pouZzity citlivé parametry (endpointy)
» Klasické testy = mortalita << citlivéjsi reprodukce (ale méné vyuzivana v
biotestech)

« ? Je relevantni laboratorni expozice pro prirodni podminky
Biodostupnost latek / ,ageing” latek
Expozice v optimu (potrava, podminky — pH, T)
Spoluptsobeni stresovych faktoru (dalsi latky, klima, predace/kompetice)
Adaptace organismu

Centrum pro vyzkum

toxickych latek
v prostredi

©)




EXTRAPOLACE ECx/NOEC - PNEC

e Vyuziti faktoru pri extrapolaci
- UF — uncertainity factors,
- AF — assessment factors

Hodnoty UF/AF zpravidla = 2, 5, 10, 100, 1000
(podle konkrétniho predpisu / zakona / akceptované dohody mezi
pozadavky spolecnosti a potrebami prumyslu/spotrebitelu)

Vyuziti faktoru: nasobeni (déleni) ziskanych vysledku ekotoxicity

PNEC = EC50 / AF

napr. k dispozici jsou data ze 3 biotestu

"N/

(nejcitlivéjsi organismus — cil nasi ochrany)

Centrum pro vyzkum
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- odvozeni PNEC = bezpeéna koncentrace
- nastaveni ,limitd“ (EQS — environmental quality standards)

Extrapolace pomoci faktort (priklady)

Dostupné data

Hodnoty ekotox. EC50 / NOEC

Species sensitivity distribution (SSD)

statisticka metoda — zohledni dostupnéa data

L(E)C50 short-term toxicity tests
NOEC for 1 long-term toxicity test

NOEC for additional long-term
toxicity tests of 2 trophic levels

NOEC for additional long-term
toxicity tests of 3 species of 3
trophic levels

Centrum pro vyzkum
toxickych latek
v prostredi
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PNEC vs limity EQS

PNEC

— hodnota odvozena védeckou metodou (experimentalni nebo
modelovane ECXx) s vyuzitim standardizovanych postupu
hodnoceni rizik (AFs/UFs, SSD)

EQS (Environmental Quality Standards)
= NEK (Normy Environmentalni Kvality)

— limit v zakonech, narizenich atd.

— je odvozen z PNEC, konkrétni hodnota je ,politickym*
rozhodnutim a dohodou zucastnénych stran

» Priklad: Ethinylestradiol (endokrinni disruptor) - odhadnuty PNEC je
extrémné nizky (0.001 ng/L). Praktické souvislosti : (i) nelze
sledovat (neexistuji analytické metody s nizkym limitem detekce),
(i) COV realné nemohou efektivné &istit odpadni vody = v praxi
budou koncentrace EE2 vzdy nad PNEC ... atd:

Politicka debata: “Riziko je tfeba fidit. Jaka hodnota EQS v zakoné
je akceptovatelna, rozumna, smysluplna? “

Centrum pro vyzkum
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NEK pro prioritni latky
Ramcova smeérnice EU o vodach WFD (vybeér, priklady)

Aktualné (od 2015) seznam 44 prioritnich latek (vybér dole)
+ seznam ,,sledovanych latek* (watch list) — viz dale

€. | Nagevlatky | Cislo CAS' | RP-NEK® |RP-NEK® |NPK-NEK' |NPK-NEK' |NEK
Vnitrozems | Ostatni Vnitrozemsk | Ostatni Biota'
ké povrchové | & povrchové | povrchoveé
& 3 _
povrchové | vody vody vody
vody °
(21) | rtut ajeji 7439-97-6 0,07 0,07 20
sloudeniny
(22) | naftalen 91-20-3 2 2 130 130
(23) | nikl a jeho 7440-02-0 | 4" 8,6 34 34
slouéeniny
(24) | nonylfenoly 84852-15-3 0.3 0,3 2.0 2.0
(4-nonylfenol)
(25) | oktylfenoly 140-66-9 0.1 0,01 nepouZije s€ | nepouZije se
((4-(1,1',3.3"
tetramethylbut
yl)-fenol)
(26) | pentachlorben | 608-93-5 0,007 0,0007 nepouZije 8¢ | nepouZije se

Zetl




Kde najit limity / normy environmentalni kvality ?
(= EQS — Environmental Quality Standards)

« CR

— v prislusnych zakonech / vyhlaskach

— omezeny vycet nejvyznamnejsich latek
e EU

— V prislusnych legislativach

— Priklad: Ramcova smernice o vode
(WFD — Water Framework Directive)

« Databaze EQS
— N&mecka agentura pro ZP: UBA (= viz dale)

C ntrum pro o vyzkum
kyhl tek

©)|=




UBA, Néemecko
http://webetox.uba.de/webETOX/public/search/ziel/open.do

Home login Master Data f/ Admistration German English
Information System
Ecotoxicology and Environmental
Quality Targets

Bundesamt

Effect Data Quality Target

(o T 112"l Search mode @ contains (O) exact (* and ? can be used as wildcards)

I Quality Target
Substance Name Specific Search @

Organism
ES
Substance Substance No Specific Search @
You can insert more than one number separted with ;. o
Reference
Medium / Matrix v
I ——
n Country v
Protected Asset v ==
ETOX-Info Status
Glossary Designation v
Handbook Reference Title Specific Search @
ES

other pages

Publications

Identification No 0 -0
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Seznam dalSich zdroju —
EKOTOXIKOLOGICKA DATA

http://webetox.uba.de/webETOX/public/download/file.do:jsessionid=922432C
7F3E2BEBG6B9E1016844296AA3?id=4

NejlepSi zdroj ecotox

1dajL
ETOX: Information System Ecotoxicology and Environmental Quality Targets

ECOTOX - US EPA

https://cfpub.epa.gov/ecotox/

Content

The list of providers below contains some exemplary links which may be useful for the assessment of substances or for the search of ecotoxicity data and environmental quality

1 Databases and Information systems
1.1 Substance databases

Emvitonmental Topics Laws & Regnlations Abaut EPA
ECOTOX Datenbank der US EPA Wity g gviecalux ]
Gemeinsamer Stofidatenpasl Bund/Lander ‘it gkl do ] ECOTOX Knowledgebase
1.2 Information systems Paramets Aquatic
Canadian Envirconmontal Guality Guidelines (CEQG) [ cati coan himl
Canada, British Columbia hiftrciferven s gov b ca
- methymercury
Eurcpean Chemicals Agency (ECHA) Painfty i i At crded deta resuls,
France INERIS A Effects +
Nosmes de Cualité Environnementale of Valews Guides anilind SRR RAME
~ 1) cHEM. cRADE CHEM, ANAL CHEM. PUR. spec. cEour
Environnementales Al Endpoints + HEM. NAME SP0C COMMEN NANE
Hetherlands: T PO
iharyew halndask Vond b o Al species * £ e S2asdtied
Rikswatersiaat RIZA g nl'onds o Hotreperted wrmeasured M2 Commen Ray ihselilon Teat 3pecies
RIVM, risico’s van stoffen hittrfervev riven o¥ivs! ATk R % e
OECD - eChem Poral ‘hit e ech i m LosaTe s eculs
2 - Natrmerted aatund ne Commen Bay Wil s
Dokaloxzealrom (Swiss) e ferure m chexpanienzent enivarschlzsosings Al Puibcettn Opyons Sl EanmaReey R
Proposals for Acute and Chronic Quality Criteria
o x Reset Ml 11593 Cytosein bael
Pharmaceuticals: Ecotoxicity data bt fwrvewe wikiphianmi KSR straperted rmasmired ug TR ags
Chicromethytmercur [——
MistraPharma VWiki Database i 2
UK. Technical reports on Specific Pollutants hitp-www witduk org/UK_Environmental das i review 1- - P
Enviranment Agency, Chemical Standards Database 20071501 2007 copursl o | el Usmtiniced u AR Hgee
hitalisvidenca sevionceent-agancy go ukiChamicalSlan dardsHome ssps Chicromibymerury B Algae
Umweltbundasamt > Wassergafanioends Slofs g i uba deri bl i)
125003 P
Substances Hazardous 1o Waters (WGK-Search) ot repertnd p—— o o
Chicommbyimertury i

Cyvimaehs buchaa
Mot reperted Wrmeasired Ha igse
[
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REACH
Registration, Evaluation and Authorisation

of Chemicals
— 27-2-2001: White Paper on the Strategy for Future Chemicals Policy
— 23-10-2003: Commission’s proposal REACH

— Prosinec 2008: Povinna pred-registrace (,phase-in‘)
(vSechny chemikalie musely byt registrovany u ECHA)

About Us Regulations Addressing Chembcals Information on Chemicals in our Life support
of Concarm Chemicals

E— European Chemicals

Agency
REACH 2013
31 May 2013 s the deadline for mdustry to register all phase-in substances manufactured or tt p : //e C h a - e u ro p a " e u)

sparted in e EU &1 or abave 100 lonmes a year,

The number of phase-in substances intended to ba registered by 31 May 2013 is shown in tha table

bedow, It is the result of 3 survey ECHA conducted with all pre-ragistrants that indicated 2013 as
thesr registration deadine.

Phase-in substances intended to be registered for 20173 deadiine

mdhmm:ummwmmmlw w
brwﬂlbm

of which were registerad by the 2010 deadins 858 11-12 Octobar 2013
Gmo

of which ara 'new' phase-in substances to be registered for 2013 deadine F5ag

ek ey 2 F e oo o L i o h e s

e TN b n A e



 Data pozadovana v REACH pro kazdou latku
(registracni dossier)

— Fyz-chem parametry, napfr.

* Kow, bod varu, vypar (Henryho konstanta)
— Toxikologie (lidska), napr.

o Akutni a chronicka toxicita, iritace na kuzi, karcinogenita
— Environmentalni rizika — ekotoxikologie, napr.

o Akutni a chronicka toxicita, biodegradace, bioakumulace

Centrum pro vyzkum
toxickych latek
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http://www.tukkk.fi/mediagroup/Pictures/EU%20Flag.jpg

Pozadavky se zvysuji v souvislosti s produkci (mnozstvi tun/rok)

Classification categories Test requirements in REACH
=1t =10t =100t
New or
prioritised
substance
Reproductive toxicity (a generation test) no no no no
Chronic toxicity and cancer no mo no
90-day study no no

28-day study no no
Acute toxicity (a second route of exposure) no no
AcCute toxicity no

Skin allergy no

5kin and eye irritation no
Mutageneicity (in vitro) no

Further ecotoxicity studies (ind long term tests) no

Acute toxcity: fish

no

Acute toxicity: algae

no

Acute toxicity: Daphnia

no

Biotic degradation

no

~ W S | LY AVETNE={V]]


http://www.tukkk.fi/mediagroup/Pictures/EU%20Flag.jpg

« Environmentalni toxikologie 1: Expozice
— Hlavni zdroje latek pro prostfedi, hlavni skupiny latek v prostredi
— Hlavni latky v matricich ZP — pfiklady (vzduch, voda)
— Osud latky v prostfedi - Expozice

Rozdélovani v prostfedi — Kow, H
Transformace v prostfedi — t1/2, DT50

— Biokoncentrace, Bioakumulace, Bioobohacovani, Biodostupnost ... Expozom

« Environmentalni toxikologie 2: Ekotoxikologie
= u€inky na pfirodni organismy
— Strategie testovani (modely, trofické urovné, baterie testl)
— P¥iklady hlavnich biotestu (vodni — fasy, dafnie, ryby / pudni — rostliny, Zizaly)
— Priklady vyuziti vysledkl biotestu (odvozeni limita, REACH)
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