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More than 120 millions of natural and anthropogenic substances



Mono‐specific dose‐response
curve

Ecotoxicology: the laboratory‐based paradigm
Standardized lab tests used to underpin decisions on registration of 
chemicals and derivation of environmental quality criteria (EQC)

van Straalen & van Gestel. 2008.
The Science of the Total Environment, 406: 479‐483. http://ec.europa.eu/enterprise/sectors/chemicals/reach/index_fr.htm

Strong social demand



Ecotoxicology: a second framework is the study of toxic chemicals and 
ecological responses in the field

• Point source emitting a single chemical or a simple mixture of 
chemicals

• Gradient of pollution of the field

• Study of ecological variables as a function of distance from the source

• Hypothesis: high concentrations close to the source are associated to 
adverse effects

• Data may be used to derive critical concentrations in relation to 
effects in the field

van Straalen & van Gestel. 2008. The Science of the Total Environment, 406: 479‐483.



Study site: Metaleurop Nord, a former Pb and Zn smelter



1894 : Installation à Noyelles‐Godault d'une fonderie 
de Zn et d’un four à Pb par Malfidano
Destruction pendant la guerre 1914 ‐ 1918
1920 : Reconstruction par la Société Pennaroya
1988 : Création de Metaleurop SA et Metaleurop Nord
2003 : Fermeture de Metaleurop Nord
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Sampling strategy: 30 squares of 25 ha along a pollution gradient

in urban, agricultural, and forest areas 











11 small mammal species on the site…
with complex interannual variations

Fritsch, 2010



The dominance of the wood mouse increases along the pollution
gradient

Fritsch, in prep.



Accumulation of trace metals varies according to species

Fritsch et al. 2010. Environmental Pollution, 158: 827‐840.



Bank Vole

Stronger increase with soil pollution in urban areas

[C
d]

liv
er

 n
or

m
al

iz
ed

 u
po

n 
ag

e

[Cd]soil

Woodlands > agricultural lands & urban areas

Accumulation of trace metals varies according to landscape

Fritsch et al. 2011. PLoS ONE, 6(5): e20682.



Body condition decreases at 
high to very high 

concentrations in the tissues

The increase of the kidney
index suggests histopathology

Tête et al. 2013. PLoS ONE, 8(6): e66399.



Over time (2006‐2012), accumulation pattern changed: [Pb] increase
along the pollution gradient while [Cd] show a bell‐shaped curve

Tête et al. 2014. The Science of the Total Environment, 481: 167‐177.



Tête et al. 2014. The Science of the Total Environment, 481: 167‐177.

Histological alterations were observed in the kidneys

Glomerular hyperplasia (b) Tubular necrosis (d)
Inflammation and 

lymphocyte 
infiltration (f)



Tête et al. 2014. The Science of the Total Environment, 481: 167‐177.

The severity of histological alterations increases along the pollution 
gradient



Non‐invasive methods have been developed for both accumulation and 
effects

Tête et al. 2015. Chemosphere, 138: 940‐946.
Tête et al. 2014. Ecotoxicology and Environmental

Safety, 108: 233‐241.



Van Straalen. 2003. 
Environmental Science & 

Technology, 37: 324A‐330A.

How to make ecotoxicology moving towards stress ecology?



Interactions between parasites and pesticides have additive or 
synergistic deleterious effects

Marcogliese & Petrock. 2011. Trends in Parasitology, 27: 123‐130.



Rohr et al. 2008. Nature, 455: 1235‐1240.

Atrazine was the best predictor of the abundance of larval trematodes 
in the declining northern leopard frog Rana pipiens
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Positively related to urban areas, shrublands and water
Negatively related to forests

Positively related to forests
Negatively related to urban areas

Tête et al. In prep.



Eimeria hessei prevalence is related to metal concentrations in the lesser
horseshoe bat (Rhinolophus hipposideros) droppings

Afonso et al. 2016. Global Ecology and Conservation, 8: 123‐137.

rs = 0,59, P = 0,006
rs = 0,48, P = 0,034



Less woodlands More woodlands
Bichet et al. 2013. PLoS ONE, 8(1): e53866. 

There is a complex relationship between Plasmodium relictum, Cd and 
Pb concentrations in feathers and the landscape in the house sparrow

More urbanized Less urbanized



Take‐home messages and perspectives

 Ecotoxicology is moving to a more integrative
systemic approach

 There are (complex) relationships between metal
concentrations and prevalence of some pathogens
but underlying mechanisms and conservation 
consequences are unknown

 Rodents exhibit some (sub‐)individual effects
linked to their exposure to metals in Metaleurop
Nord… but are pretty tolerant!

 Relationships between individual and population 
effects are unknown and remain a challenge in 
ecotoxicology



Supplementary material of Tête et al. 2014. Ecotoxicology and Environmental Safety, 108: 233‐241.
http://dx.doi.org/10.1016/j.ecoenv.2014.07.010


