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Presentation overview

Traditional marine sediment assessment
(successful ‘“Triad’ paradigm’ now >20 years old)

Marine risk assessment - growing importance of
chronic endpoints (eg reproduction)

How can we optimise selection of invertebrates
species in bioassays?

Is there scope to increase efficiency by using
both in vivo and in vitro bioassays?
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Long & Chapman’s “Sediment Quality Triad”

Studies of
resident organisms
(observation)

Laboratory
bioassays
(experimentation)

Measures of
individual chemicals
(contamination)

Ref: Long & Chapman (1985) Mar. Poll. Bull., 16: 405-415.
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Experimental Aspects of the Triad Approach

Studies of
resident organisms
(observation)

215t Century needs

Concern over reproduction & other
sublethal endpoints (eg OSPAR

concerns over CMRs & endocrine
disrupters);

Measures of
individual chemicals
(contamination)

Laboratory
bioassays
(experimentation)

2. For ecological and ethical reasons,
focus on invertebrates and plants;

Both in vivo and in vitro bioassays
may be an efficient way to target
costly contaminant analyses.
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Cconcerns over chronic
effects of contaminants

Reproductive toxins
(eg endocrine disrupters)
- alkyl phenols
- PCBs
- tributyltin
Carcinogens and mutagens
(may also cause developmental damage)
- PAHSs

Refs: Gong et al (2003) Environ. Hith. Persp. 111:1448-1453; Jha (2004)
Mutat. Res., 552: 1-17; Oberddrster & Cheek (2001) ET&C 20:23-36.
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How can we optimise selection of
Invertebrates species in bioassays?

O &

Invertebrates represent >95% of animal species
(total ca. 1,032,000; after E.O. Wilson, 1992)
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Invertebrates - evolutionary context

COELOMATES
PROTOSTOMES DEUTEROSTOMES

Arthropods
Chordates
Annelids
Echinoderms
Molluscs

Pseudocoelomates

RADIAL SYMMETRY

Ctenophores

Cnidarians

Sponges

Flagellate
protozoa

Refs: Hutchinson (2007) Ecotoxicology 16: 231-238.
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—erostomes Prot

Chordates Echlnoderms Crustaceans ’

Insects

Annelids ’
N\

Molluscs

Vertebrate-type steroids Cnidarians Key:-

Widely used in ecotoxicology
Ecdysteroids, terpenoids Protozoans

& neuropeptides Sometimes used in ecotoxicology
I (adapted from LeBlanc et a 1999) ®




Taxa Standard Duration Endpoint Ref
method

Copepod OECD 21d Development Kovatch et al
(draft) Reproduction (1999)

Echinoderm US EPA <2h Fertilisation Dinnel et al
(1987)

Mollusc ICES 24 h Development Thain (1991)

Cytogenetics | Jha et al (2000)

Polychaete ASTM 28 d Survival Dillon et al

(STP1218-EB) Growth (1995)

Refs: Kovatch et al 91999) Mar Poll Bull 38: 692-701.
Dinnel et al (1987) Arch Environ Contam Toxicol 16: 23—-32.
Jha et al (2000) Mar Env Res 50: 565-573
Thain (1992) Mar Ecol Prog Ser 91: 211-213
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Example: Copepod bioassay
of US sediments

Reference site: North Inlet Estuary, South Carolina |

Contaminated site: Shipyard Creek, South Carolina

Ref: Kovatch et al (1999) Mar Poll Bull 38: 692-701.
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|s there scope to increase efficiency by
using both in vivo and in vitro bioassays?

Target Relevant taxa Ref

Androgen receptor (AR) & | Chordates, echinoderms Thomas et al

estrogen receptor (ER) & molluscs (2002)

Aromatase activity Chordates, echinoderms Lavado et al
& molluscs (2006)

Dioxins

Multiple taxa

Besselink et al
(2004)

Ecdysteroid receptor
(ECR)

Crustaceans
& polychaetes

Dinan et al (2002)

See review: Hutchinson (2007) Ecotoxicology 16: 231-238.
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CALUX = Chemically-Activated LUciferase eXpression
Ref: Besselink et al (2004) ET&C 23: 2781-2789
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In vitro Screen for Ecdysteroid Activity

Bisphenol A 3.0 x 103M Active antagonist

Diethylphthalate 2.0 x 103M Active antagonist

20-hydroxyecdysone 7.6 X 10-9M (~4 ppb) Active agonist
Lindane 3.0 x 10-3M Active antagonist

Ref: Dinan et al (2001) ET&C 20: 2038-2046
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New tools for the Sediment Triad Approach

215t Century tools

Bioassays can detect general
toxins and CMRs in complex
marine samples

Studies of
resident organisms
(observation)

Laboratory
bioassays
(experimentation)

Measures of
individual chemicals
(contamination)

2. Microplate assays available:
- marine microalgae
- copepods, echinoderms, etc.,
- invitro screens (eg AR, EcR, ER, etc)

Bioassays can be an efficient
way to target chemical analyses.

. 1)



(15)



