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BATTERY OF BIOMARKERS AS A NEW
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Mechanistic and empirical
approaches

SQG: numerical chemical concentrations intended to be either protective of
biological resources, or predictive of adverse effects to those resources or

both

EqgP approach
(Di Toro and
McGrath, 2000)

Screening level Effects range-low (ERL)  Treshold-effects level
concentration and Effects range-median (1g|) and Probable-effects
approach (ERM) approaches (Long  |eve| (PEL) approaches
(Persaud et al., etal., 1995; USEPA) (USEPA 1996)

2003)




SEDIMENT QUALITY GUIDENLINES

ADVANTAGES

>

Predict sediments to be either
toxic or non toxic in laboratory
tests (acute toxicity) or in benthic
community assessment

Interpretation of
chemistry data
Interpret  or  design
monitoring programs

sediment

ambient

DISAVANTAGES

»

Difficult to predict the presence or
absence of chronic toxicity in
laboratory and field collected
sediments

They do not predict effects
resulting from bioaccumulation of
sediment-associated contaminants
Difficulties to perform prediction of
effectS produced in Orgarisms
exposed in the field.
They are developed taking into
consideration a group  of
contaminants that do not inclue
ing_pollutants




Are SQGs sufficient for the management decision-making in different
aquatic sediments?

Are SQGs alone able to estimate the potential for effects, or no effects,
of sediment associated contaminants in laboratory toxicity tests and in
benthic community assessment?

In what extent are other assessment tools available and neccesary
for the evaluation of sediment contamination in a WOE approach?




GROWING CONCERN: THE USE OF SQGs TOGETHER WITH
OTHER TOOLS: SEDIMENT TOXICITY TESTS,
BIOACCUMULATION AND BENTHIC COMMUNITY
ALTERATION

IN A SCIENTIFICALLY

DEFENSIBLE WEIGHT
APPROPIATE OF EVIDENCE
FRAMEWORK || APPROACH (WOE)

MULTIPLE CHEMICAL AND
BIOLOGICAL LINES OF
EVIDENCE (LOE)
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Chemical characterization
Screening tests, biomarkers of
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with potential
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Bicaccumulation
and biomarkers
studies

response

Verification of in site alterations

Blomarkers. Monitoring
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Natural environ ce (pH, salinity,
temperature...

Test of biomarkers responses in these tests organisms under
physic chemical environment fluctuations
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BIOM ARKERS
M etallothionein

G SH

DNA damage
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V itellogenin/vitellin

DESCRIPTIO
Induction of this protein indicates the
exposure to metals
A ssay that determ ines the total
glutathione content, a natural
antioxidant
A ssay that detects single strand breaks
in DNA,a measure of dam age of DN A
A ssay for Ethoxyresorufin-0O -
deethylase, Phase | detoxification
enzym e
A ssay for catalase, antioxidantenzym e
A ssay for superoxide dism utase, an
antioxidantenzyme
A ssay for glutathione reductase, an
antioxidant enzyme
A ssay for glutathione peroxidase, an
antioxidant enzyme
A ssay for glutathione-S-transferase, a
Phase Il detoxification enzym e
A ssay to determ ine the level of
thiobarbituric reactive substances
from lipid peroxide breakdown
Induction of this protein indicates the
exposure to substances that could
perturbe the endocrine function
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RECOMMENDATIONS:

v'Indicator species selection. It should be taken into account the sensitivity of the specie, life
stage tested, its degree of phylogenetic and ecological relatedness to receptors at the
disposal site, its preferences and tolerance to the particle size makeup of the test sediment,
and so on. The use of native species improves the ecological relevance of the tests results. It
is important also to take into account the condition index of the test species (Amiard et al.,
1998).

v'Sediment handling. Sediment storage: duration, temperature, container material; animals
acclimatization, transport; Food utilized, photoperiod should be standardized.

v'Biomarkers and sites. A reference and control sediment should be characterized to
compare biomarker responses from a control and contaminated sites.

Biomarkers selection. The use of biomarkers and its selection should carry out the
criteria described above. Methodology for their measurement should be standardized.
Biomarkers of exposure and effect should be utilized. Intercalibration and standarization
of the different biomarkers should be developed. There should be tested to changes in
physicochemical conditions variability as well as over time.
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THANK YOU!
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