N

N

Impact of antibiotics from pig manure on soil
microorganisms and earthworms
Angélique Igel-Egalon, Nathalie Cheviron, Agathe Brault, Isabelle Touton,
Sébastien Breuil, Mickael Hedde, Guillermina Hernandez-Raquet, Christian

Mougin

» To cite this version:

Angélique Igel-Egalon, Nathalie Cheviron, Agathe Brault, Isabelle Touton, Sébastien Breuil, et al..
Impact of antibiotics from pig manure on soil microorganisms and earthworms. 14. International
Symposium on Toxicity Assessement (ISTA) — Ecotoxicology for Environmental Health, Aug 2009,
Metz, France. 2009. hal-02754257

HAL Id: hal-02754257
https://hal.inrae.fr /hal-02754257
Submitted on 14 Mar 2023

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est

archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.inrae.fr/hal-02754257
https://hal.archives-ouvertes.fr

S ey
PP e s o g ad
I

s ')
LI

2

IO
89

<131
= ega C ISTA 2009, Metz o

W N \’. .:.

http://www-pessac.versailles.inra.fr ?%%V?S
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Rationale / objectives

e Faeces of livestock, including pig manure, are contaminated by antibiotics.
e \When reaching agricultural soils after manure application as amendment, these chemicals may impact the soil microorganisms.

» Our objectives are to assess I) the impact of selected antibiotics on the enzymatic production by the basidiomycete Trametes versicolor
In liquid cultures, I11) the impact of selected antibiotics on microorganisms in soil microcosms.

Impact of antibiotics on enzymatic activities in T. versicolor

Its IS necessary to understand the molecular basis governing the enzymatic secretion in order to develop biomarkers for ecotoxcity
assesssment in soils. Fungal liquid cultures allowing high contaminant bioavailability appear as efficient tools for that purpose.

Tetracycline, Lincomycin, Sulfadiazine and Ciprofloxacin are antibiotics often used in farms. Their effects have been studied on the activities of extracellular oxidases
(laccases, manganese-dependent peroxidases) and hydrolases (B-glucosidase, acidic phosphatase) in liquid cultures of T. versicolor. Each compound was provided

alone at 0.1, 1 and 10 mg/L in the culture medium. For laccase activity, xylidine at 0.5 mg/L was used as a positive control. The effects were assessed during 10 days of
exposure at 25°C.
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or Lincomycin. No dose-response relationships appeared in the case of
Lincomycin exposure.

» Although these activities have been previously shown to be modified
after fungal exposure to various environmental contaminants (metals,
PAHSs, pesticides...), they do not behave as relevant biomarkers of
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Impact of antibiotics on soil microbial communities

Soil microcosms provide integrated systems for the assessment of possible adverse effects of xenobiotics on microbial
communities. Both functional and structural parameters are taken into account in the study.

Lincomycin and Ciprofloxacin are two antibiotics widely quantified in French pig manure samples. Their effects have been studied in soll (a silt loam) microcosms
supplemented by green or spiked manure samples, each applied at 30T/ha. Final concentrations, of agronomic relevance, were 8 and 80 ug/kg dry soll for Lincomycin, 25
and 250 ng/kg dry soll for Ciprofloxacin. Modification of soll functional biodiversity was assessed by enzyme activity measurements (laccase, dehydrogenase, [3-
glucosidase, acidic phosphatase) and litter-bag assays (wheat straw degradation), during 28 days of exposure at 18°C.

» Among enzymatic activities, only that of dehydrogenase (ADH) was affected

by manure spreading. |l was increased In the presence of green manure with 160
respect to untreated soill.

Then, it was decreased after spreading of Lincomycin-containing manure by
comparison with green manure alone. In that case, the stimulating effect of the
amendment was suppressed.

The lowest amount of Ciproflaxin was without effect during the first two-weeks.
By contrast, ADH activity seemed inhibited by the higher amount of antibiotics. o+ ma
Laccase activity was never detected In the soil samples. 0 ; 1 ’ 28 0 ; 14 21 28
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» No effects have been evidenced using the litter-bag assay.

In these experiments, bacterial and fungal biomasses have been determined after DNA extraction from soil samples and Q-PCR using specific primers.
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» Bacterial biomass was affected by spiked-manure spreading. Il was
significantly* increased In the presence of the highest amount of Lincomycin
whatever the time of exposure, and to a lesser extent in the presence of the
highest amount of Ciprofloxacin, but only at day 28.
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» Lincomycin and Ciprofloxacin, whatever their concentrations, did not modify
fungal biomass in soil microcosms.
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Conclusions

1) In fungal liquid cultures, only the laccase of T. versicolor was induced after exposure to Tetracycline or Lincomycin.

2) In soll microcosms, only the dehydrogenase activity was affected by the presence of Lincomicin or Ciprofloxacin in pig manure.

3) In soll microcosms, only the bacterial biomass was affected by the presence of Lincomicin or Ciprofloxacin in pig manure.

» \We were not able to evidence drastic ecotoxic effects of antibiotics on soil microorganisms when the chemicals were applied with respect to
realistic concentrations on an agronomic point of vue.
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