Ekotoxikologie vodnich
ekosystemu

Uvod



Tabulka 1
RozloZenf vody v biosféfe (podle riznych autori sestavil Wetzel, 1983)

Objem X Doba

v tis. km® obnoven{
ocedny 1 370 000 97.61 37 000 rokd
poldrn{ led a ledovce 29 000 2,08 16 000 roku
podzemnf voda (volné pohyblivé) 4 000 0,29 300 rokd
sladkovodn{ jezera a jiné nddrZe 125 0,009 1-100 ' oku
slané jezera 104 n,0 18 10-1000 roku
pudnf vihkost 67 0,005 280 dnu
feky r 1,2 0,000 09 12-20 dni
atmosférickd vihkost 14 0,0009 | 9 dna




Rozloha nékterych velkych kontinentalnich vodnich nadrzi (vSe ve stejném
meéritku): 1 jezero Athobaska, 2 Velké Medvédi. 3 Ladoga, 4 Aralské. S Balkas, 6
Onéga, 7 Winnipeg, 8 Neusiedlerské, 9 Bajkal, 10 Velké Solné. 11 Velké Otrodi,
12 Cerné more, 13 Kaspické mofe, 14 jezero Cad, 15 Viktoriino, 16 Njasa, 17
Innaren. 18 Tanganijika, 19 Zenevské, 20 Véttern, 21 Titicaca, 22 Nicaragua, 23
HorejSi. 24 Michigan, 25 Huron. 26 Erie. 27 Ontario, 28 Tana, 29 Rudolfovo. 30
Mrtvé more, 31 Balaton



Ekotoxikologie ekosystemu:

e Povrchovych vod
— Stojate (leniticke)
 Pfirodni jezera, tiné
» Piehrady (vodarenské, rekreacni, technologicke)
* Rybniky, moktady
— Tekouci (loticke)

« Prameniste, potoky, reky

* Podpovrchové a podzemni vody



Figure 1. Interdisciplinary team structure for typical aquatic assesment
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Komponenty oboru Ekotoxikologie vodnich ekosystému
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Ekotoxikologie vodnich ekosystémii je multidisciplinarni véda
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substance by various routes: food,
aquatic uptake, dermal, inhalation,
etc. The substance is then
transported within the organism and
can be detoxified (leading to reduced
toxicity). metabolically activated
(leading to increased toxicity, or
expressed directly as the original
substance. In the process of
reaching the target site
(toxicodynamic phase, which
involves probability of interaction),
binding can occur to plasma proteins
that reduces the blood concentration.
Once reaching the target site (C,)
interaction can take place leading to
a molecular biochemical response
(receptor interaction), which
produces a cascade of
physiological responses leading

ultimately to observed whole-

organism adverse effect(s).




BIOLOGICKE SYSTEMY V EKOTOXIKOLOGII

Chemicka latka vstupuje do zivého systému a ma charakteristicky
osud (organismus ~ dalSi vnejsi prostredi)

TOXOKINETIKA /| TOXIKOKINETIKA
- pfijem / transport / distribuce / metabolismus / eliminace

TOXODYNAMIKA / TOXIKODYNAMIKA
- biochemicke interakce s receptorovym mistem

Toxikologie latky na ruznych urovnich
- molekularni, buné€na, organova .... organismalni

Ekotoxikologie
- efekty na organismalni urovni se projevi na stavu populace,
spolecenstva




Table 1. Mammalian toxicology and ecotoxicology differ in many respects

Mammalian toxicology

Ecotoxicology”

Objective: to protect humans from exposure to toxic
substances and materials at concentrations which are or
may be associated with adverse effects

Must almost always rely on animal models (e.g., rat,
mouse, guinea pig, rabbit) since experimentation with
humans is not feasible

Species of interest (man) is known; thus degree of
extrapolation is more certain

Test organisms are homeothermic or warm-blooded (body
temperature is relatively uniform and nearly
independent of environmental temperature); thus,
toxicity is predictable

‘The dose of a test chemical usually can be measured
directly and accurately, and may be administered by a
number of routes. However, unless ‘‘absorbed dose’’
measurements are made via tissue dosimetry, the
typical LD50 (e.g., oral bolus) estimate is an external
or exposure dose

Extensive ‘‘basic’’ research has been conducted;
emphasis has been on understanding mechanisms of
toxic action ; '

Test methods are wel.l developed, their usefulness and
limits well understood

Objective: to protect populations and communities of
many diverse species from exposure to toxic
substances and materials at concentrations which are or
may be associated with adverse effects

Can experiment directly on species of concern (although
there may be uncertainty on whether the most
appropriate ‘‘indicator’’ or ‘‘sensitive’’ species is used)

Not able to identify and test all species of concern; thus,
degree of extrapolation is uncertain. Organism
responses and toxicity may be different in more
complex natural systems because cf bioavailability of
chemical, organic hatter concentrations and other
environmental interactions

Test organisms (aquatic) live in a variable environment
and most are poikilothermic or cold-blooded (body
temperature varies with the environmental temperature),
birds and aquatic mammals being the exception; thus
toxicity may not be sufficiently predictable

The external or exposure ‘‘dose’’ is known in terms of
the chemical’s concentration in a medium (typically
water, but also sediment and/or food) and the length of
exposure to it; the actual ‘‘absorbed dose’’ is often
determined now experimentally using bioconcentration/
bioaccumulation and metabolism studies

Much less ‘‘basic’’ research has been conducted, as
emphasis has been on measuring toxic effects and
generating media-based threshold concentration data,
with an eye toward regulatory needs. More recently,
emphasis has been on mechanisms of action and
structure-activity relationships

Many commonly used test methods are relatively new
and some are formalirsd (standardized). However, their
usefulness in many cases at predicting field impacts
and protecting natural ecosystems is often uncertain

“Organisms -an include aquatic and terrestrial species including plants, invertebrates, fish, birds, and mammalian wildlife.

Adapted from Rand, 1991.



