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Leptospira sp. are endemic in many domestic and wild mammals, which may shed the bacteria 
in their urine. Humans may acquire potentially fatal leptospirosis through direct contact with 
the urine of infected animals or indirectly through interaction with a urine-contaminated 
environment. In mainland France, an increasing incidence of 1 per 100 000 inhabitants since 
2014, has been observed without clear explanations. Hypothesis included the climate change 
and the modification of the reservoir population dynamics. Data are not available in Lebanon 
nonetheless a greater incidence is expected according to the warmer climate. In ruminants,  
Leptospira, mainly non-maintenance serovars, infection is responsible for abortion and 
infertility that lead to product losses and raise a public health issue with number of leptospirosis 
occurrences reported in farmers and abattoir employees.   
Rodents and more specifically commensal rodents such as Rattus sp and Mus sp are the 
predominant culprits however many mammals can be maintenance hosts of pathogenic 
Leptospira including cattle. The multiple sources of Leptospira lead to a complex disease 
epidemiology and many basic components of the epidemiology remain unknown so far. In this 
context, appropriate management measures are required to reduce the threat for human 
health and economic losses in cattle herds. They relies on (1) a clear understanding of basic 
epidemiological knowledge such as animal species that are maintenance hosts, their 
characteristics as maintenance hosts (infection’s length, specificity of Leptospira carriage) and 
environmental features leading to indirect Leptospira transmissions; (2) a surveillance strategy 
that is reliable, affordable and easily implemented and (3) available tools to assess the 
relevance of management measures such as the chemical control of farm rodents.  
The objectives are:  

1. To implement animal models of chronic Leptospira infection and co infections and 
generate epidemiological knowledge.  

2. To characterize the risk of Leptospira infection or exposure in herds through 
environmental and wildlife indices considering various contexts in France and Lebanon.  

3. To implement a new Leptospira surveillance strategy in commensal rodents based on 
the intestinal microbiota analysis.  

4. To recommend the best management approach to mitigate the risk depending on the 
context.   

 

  

    Outcomes (OCs): What do we wish to achieve?    

OC1:  

Through the implementation of rat models of chronic Leptospira infection and co 

infections we will be able to define (1) the potential for specific carriage depending on 

Leptospira strains, (2) the length of bacteria carriage, (3) the variations in immunity 

markers  

OC2:  

Using a cross sectional study in various breeding administrative regions in France and 

Lebanon through blood samples in cattle and commensal rodent sampling, we will 

characterize Leptospira genetic profiles (qPCR and typing) or serological profiles 

(Micro agglutination test) and determine through a case-control approach, the 

environmental, animal and zootechnic variables associated with a greater risk of 

infection or exposure.  



   

 

OC3:  

Considering the variation in immunity markers in infected and non-infected 

individuals, a variation of the intestinal microbiota in the two sub-populations is 

expected. Applying the microbiota analysis on rat feces obtained through the 

experimental (OC1) and cross sectional (OC2) studies could reveal variation between 

infected and non-infected rodents and suggest the use of such an approach for 

infected population surveillance on the field.  

OC4 :  

Characterization of Vkorc1 mutations in commensal rodents obtained from OC2 

concurrently with the presence of anticoagulant residues (AR) in the liver will oriented 

future strategies of pest control. Characterization of the resistance phenotype 

induced by mutation will be done by protein engineering and enzymology studies. AR 

will be detected and quantified by Liquid chromatography and mass spectrometry.  
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