
Dissemination of Antibiotic Resistance 

Bacteria and their Resistance Genes in 

Aquatic Environments

Prof. John Poté

18.05.2022 2016



2

1. Problematic

Naturally, the question of antibiotic resistance reflects the clinical and veterinary 

problem, but in these two last decades non-clinical environments mainly aquatic 

environment is considered as an important factor in the dissemination of antibiotics 

and antibiotic resistances pathogens.

There are 4 main questions:
What is the origin and role of antibiotics and antibiotic 

resistances in environment?

Has the climate change impacting this dissemination?

What is the potential impacts of the dissemination?

What can be the solution? 
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2. Origin of antibiotics and antibiotic 

resistances in environment
The cause of the environmental proliferation of antibiotics and 

multi-resistant microbes are multiples and depend to the degree 

of the development of countries. There is input correlation with 

other micropollutants such heavy metals, POPs, microplastics,….

➢In developed countries 

The technology of Waste Water Treatment Plant (WWTP) which receives the mixture of 

effluent from hospitals (urine and faeces from patients), communities (wastewater

treatment system via people taking antibiotics from home), animal farming and 

agricultural run-off. The efficacy of WWTP can be considered a major point for 

antibiotics, antibiotic resistant bacteria (ARB) and ARGs for  the aquatic environment



4

➢ In developing countries
The problem of ATB, ARB and ARG proliferation in non-clinical 

environment is considered as alarming for many reasons:

- No wastewater treatment

- The hospital effluents are discharged in receiving system 

without any previous treatment

- Open defecation

- No regulation of the prescription and use of antibiotics in 

human medicine and veterinary
- Use of contaminated water for irrigation and fresh produces 



5

3. Has the climate change impacting 

this dissemination?

Devarajan….Poté, 2017. Antibiotic resistant 
Pseudomonas spp. in the aquatic environment: A 
prevalence study under tropical and temperate 
climate conditions. Water Research 115 (2017) 
256-265
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Horizontal gene transfer (HGT) between bacteria events are likely to be common in aquatic environments; integrons in 

particular are well suited for mediating environmental dissemination and proliferation of ARB and ARGs

4. Potential impacts

➢Horizontal Gene Transfer (HGT) in aqutic

environment

➢The return to the food and human chains

➢Human health multiresistance
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5. Potential Solution

There is very difficult but we can give some hypothesis

- Acquisition of quantitative data on the dissemination of 

antibiotic and antibiotic resistance according to the 

geographical location

- Regulation of the use of antibiotics in therapeutic 

- Optimization of waste water treatment systems worldly. 

- Education and sensibilisation in developing countries 

- Fight against climate change

Thank you

Although the epidemiology of AMR can be geographically localized, the effects of cross 

border transmission are global. Travelers have aided the international spread of 

infectious diseases since antiquity and more recent pairing travel is interlinked with 

AMR. We have to act now! 


