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Utilisation excessive 

des antibiotiques en élevage
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Driver’s and Consequences of 
Antimicrobial Resistance
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History and previous uses of antimicrobials on plants

10.000 y.a 5000 y.a 2000 y.a 1000 y.a 1800 1900  1928    1943      1955 1960        1960-70      1982       1985        1995   
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AMR in Plant Agriculture

1885
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http://ec.europa.eu/food/plant/pesticides/eu-pesticides-database/

AMR in Plant Agriculture

Legislation & use

Europe:

 Use of antibiotics on crops is forbidded
 Most metals (copper, iron, zinc…) allowed
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AMR in Plant Agriculture

United states of America

 Streptomycine & Oxytetracycline and Metals allowed

Europe:

 Use of antibiotics on crops is forbidded
 Most metals (copper, iron, zinc…) allowed

Legislation & use
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AMR in Plant Agriculture

Vidaver 2012 

Legislation & use
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Latin America: Streptomycin, Oxytetracyclin
 + Gentamicin and metals

AMR in Plant Agriculture

United states of America

 Streptomycin & Oxytetracyclin and Metals allowed

Europe:

 Use of antibiotics on crops is entirely forbidded
 Most metals (copper, iron, zinc…) allowed

Legislation & use



Séminaire du 3 octobre 2018 
La santé végétale dans le concept One Health : 

quelle contribution ?

AMR in Plant Agriculture

Vidaver 2012 Clinical Infectious Diseases

Legislation & use
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Asia : Streptomycin, Oxytetracyclin, Gentamicin + metals
+ Kasugamycin: rice blast disease
+ Midiomycin on cucumber, tomato, pear, apple, garlic, onion (blight diseases)
+ Gongzhulingmycin on sorghum
+ Oxytetracyclin on citrus (HLB)
…........

AMR in Plant Agriculture

Latin America: Streptomycin, Oxytetracyclin
 + Gentamicin and metals

United states of America

 Streptomycin & Oxytetracyclin and Metals allowed

Europe:

 Use of antibiotics on crops is entirely forbidded
 Most metals (copper, iron, zinc…) allowed

Legislation & use
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AMR in Plant Agriculture

Africa : ???

Asia : Streptomycin, Oxytetracyclin, Gentamicin + metals
+ Kasugamycin: rice blast disease
+ Midiomycin on cucumber, tomato, pear, apple, garlic, onion (blight diseases)
+ Gongzhulingmycin on sorghum
+ Oxytetracyclin on citrus (HLB)
…........

Latin America: Streptomycin, Oxytetracyclin
 + Gentamicin and metals

United states of America

 Streptomycin & Oxytetracyclin and Metals allowed

Europe:

 Use of antibiotics on crops is entirely forbidded
 Most metals (copper, iron, zinc…) allowed

Legislation & use
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Quantity applied

AMR in Plant Agriculture

 Reliable data only for USA

 Need for similar data in ASIA !!! 

36t
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AMR in Plant Agriculture

Emergence of AMR



Séminaire du 3 octobre 2018 
La santé végétale dans le concept One Health : 

quelle contribution ?

AMR in Plant Agriculture

Presence of Cu & Zn (soil, water) increase the probability of acquiring antibiotics
resistance

- Same physiological processes
(e.g. efflux pumps)

- [Cu] & [Zn] cause plant stress
which has been shown to
increase mutation and
conjugation rates

Synergy between resistance to heavy-metals and antibiotics
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AMR in Plant Agriculture

Interaction between reservoirs at the global scale

 Multiple interactions between plants 
and the other reservoirs

=> Potential diffusion source

 Genetic proximity between bacteria
living in different reservoirs

 Plasmid transfer (TcR+) between
enterobacteria living on plant and 
human in the lab

 Use of same antibiotics in different
reservoirs (Streptomycin, Gentamicin…) 

=> Potential selective pressure source

Thanner et al. 2016, mBio
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Emergence of AMR

AMR in Plant Agriculture

Emergence in the plant compartiment vs transmission from another compartiment
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AMR in Plant Agriculture

How testing the diffusion of AMR between reservoirs

H1

A1

H2

A2
P2P1

H: Human
A: Animals
P: Plants

1) Sampling at different scales
2) Isolating resistant bacteria
3) Extracting + sequencing DNA
4) Investigating the phylogenetic relationships

of the genes providing resistance to 
antibiotics:

H1
H2
H3
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A2
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P2
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No diffusion 
between reservoirs. 

House1 House2 House3

Diffusion between
all reservoirs at the 

house scale only

Diffusion between
human and animals

Diffusion between
All reservoirs at the global scale
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AMR in Plant Agriculture

How testing the diffusion of AMR between reservoirs: a case study

- Diffusion of methicillin resistance
between human and livestock (cattle) 
reservoirs in Scotland

- In both directions, although livestock to 
human flows are more frequent

- Global origin of the epidemic not found
here. More data (including from other
environments) is needed…
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Addressing antimicrobial resistance
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A conceptual framework for One 
surveillance of ABR
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Adapted from Queenan et al, 2016
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• New surveillance methodologies are needed to account for 

the mobility of resistance genes in humans, animals and 

plants, environment.

• Antibiotic levels in environment needs to be monitored and 

controlled including on plants/environment

• Sanitation and clean water are key elements in control

• Unnecessary pollution of antibiotics can be avoided

– Methods to remove antibiotics and important resistance genes from 

environment needs to be developed

– Biodegradable antibiotics 

• Behavior change of health work force and general public

 Time for ONE HEALTH
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Conclusion
• Modèle AMR pour Homme-Animal-

Plantes/Environnement
– d’autres modèles : E. coli ?

• Plus largement sur OH et 
environnement : 
– Intégration de drivers e.g; climatiques 

– et approches socio-économiques 
nécessaires

– ? Etudes épidémiologiques sur données 
agrégées : corrélations entre  santé des 
plantes et santé humaine

Les études « écologiques » (en 
épidémiologie quantitative)  sont des 

études d'observation visant à détecter ou 
identifier des variations de l'occurrence 
d'une maladie dans l'espace ou dans le 
temps, et à relier ces variations à des 

facteurs environnementaux ou sociaux 
(le plus souvent). Ces études utilisent des 

données agrégées et non des données 
individuelles (biais fréquents … ).
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