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Context Context

 In soils, sorption processes limit the bioavailability of organic contaminants to organisms. This bioavailability restriction depends on the target o rganism, soil properties and several processes varying with time [1].  Little attention has been paid to this bioavailability to earthworms even if they are key-organisms for the health of terrestrial ecosystem, as they influence soil structure and chemistry.  Earthworms can be threatened by contaminants such as the persistent fungicide epoxiconazole (EPX), which has a chronic toxicity towards the resistant earthworm Eisenia fetida at a concentration close to the recommended dose. It could thus affect sensitive earthworm species found in cultivated fields, such as Aporrectodea icterica [2].

Objective and approach Objective and approach

 Propose and apply a mild extraction method to estimate the environmental (bio)availability of epoxiconazole (EPX) for earthworms A. icterica.

Step 1. Test of the method sensitivity to soil sorption capacities: the mild extraction yield should vary with organic matter content, soil texture and aging. 

-Sublethal effects of epoxiconazole on earthworms

Conclusions Conclusions

• The mild extraction method based on hydroxypropyl--cyclodextrine, chosen to evaluate epoxiconazole availability in soil, fulfilled the criteria of the ISO 17402 norm [6].

• Extraction yields were demonstrated to be sensitive to soil sorption capacities and to aging.

• The mild extraction method mimicked efficiently the earthworm's uptake.

• In these experiments, the earthworms A. icterica were not sensitive to the presence of epoxiconazole. 

Weight gain GST activity Total protein content

In this study EPX did not caused significant effects on earthworms, in contradiction with previous experiments [ GST: Formation of reduced glutathione complex with chloro-dinitrobenzene [3] Experimental Experimental Protein content: Bicinchoninic acid method [4] Freeze GST: Formation of the reduced glutathione complex with chloro-dinitrobenzene [3] 

Step 2 . 1 -

 21 Exploration of the relationship between EPX concentration in exposed A. icterica and available in soil: the relation should be linear, with a slope close to 1. Step 3. Determination of EPX effects on A. icterica: sublethal effects should be observed. Soil sorption capacities and aging effects on the epoxiconazole availability 2 -Relationship between concentrations in soil and in earthworms EPX bioavailability for earthworm is efficiently determined by the mild extraction method. The mild extraction method allowed determining an EPX available concentration proportional to the total one, in all tested conditions. Organic matter ↘ availability Loamy texture ↘ availability Aging ↘ availability n=3, ANOVA with p=0,05 on contact time for the 8 conditions Linear relation (R 2 0.98) Slope close to 1 (0.96)
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  available in soil (µg/g) [EPX]total soil (µg/g) 7 days, with earthworms 7 days, w/o earthworms 28 days, with earthworms 28 days, w/EPX in earthworm, µg/g) -Log (EPX available in soil, µg/g)

  or loamy soil (sieved 2 mm) Mixed or not with organic matter (horse dung, 10% dry weight) Formulated (Opus®) or pure EPX 1, 3 or 10 fold recommended dose (D1, D3, D10) Contact time: 7, 28 or 56 days (dark, 15 ± 2°C) /MS analysis -UHPLC on Acquity BEH C18 column -Electrospray interface, positive ionisation mode -Waters Acquity TQD mass spectrometer -MRM detection (330 > 121 and 332 > 121, at 22 eV collision energy)

available vs total EPX in earthworm tissue vs available

  

	56 days, n=3, Mann-Whitney test p=0,05
	5, Poster MO258].
	EPX toxicological bioavailability for earthworms could not be
	correlated to chemical determinations of environmental availability
	or environmental bioavailability.
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