INRA, 2007 POST-DOCTORAL PROGRAMME
1. Scientific project
In veterinary and human medicine, ticks are considered significant hematophagous ectoparasites due to their direct action on hosts and transmission of pathogenic agents. Their development is particularly dependent on biotic (vegetation, density of domestic and wild hosts…) and abiotic factors (temperature, hygrometry…) on account of the succession of brief parasitic phases (feeding on the blood of vertebrate hosts) and lengthy free phases. Environmental and social changes are thus behind variations in tick population dynamics, their spatial distribution, and their capacity to transmit pathogenic agents, and can cause the emergence or an increase in the incidence of certain diseases.

Amblyomma variegatum ticks and the transmitted pathogen Ehrlichia ruminantium responsible for heartwater significantly restrict livestock breeding in the Caribbean and sub-Saharan Africa. Furthermore, the presence of ticks in the West Indies represents a real danger of heartwater being transmitted to the American mainland where potential vectors are present.

This project aims to model the population dynamics of Amblyomma variegatum in the Caribbean. The biology and ecology of this tick has been the focus of several studies by CIRAD and its partners in Guadeloupe and the Caribbean region, continental Africa and Madagascar. Current knowledge of the tick’s biology and ecology will be represented in a mathematical model of its population dynamics. To render the model capable of testing control strategies, the model will integrate biological processes (egg-laying, larval and nymphal development, mortality at the different stages, life in the outside environment and search for hosts,…) and will study the significance of biotic and abiotic variation factors that are, a priori, the most important in relation to tick control.
A theoretical model must be established (notably by making use of work already done by BioEpAr, a Joint research unit between INRA and Nantes National Vet School, on I. ricinus) by (1) undertaking a sensitivity analysis to identify key processes; (2) developing possible variations in cycle length (diapauses…); and (3) confronting it with new data obtained in open environments and contrasting climates within the context of cattle breeding. The parameters of the model will be estimated using data obtained over many years in the above-mentioned studies on the biology and ecology of the A. variegatum tick. The model will be validated using surveillance data collected through tick control and eradication programs that have been implemented over the past twenty years in the Caribbean region.
The conditions by which the model could be generalized to other agro-ecological regions will be specified with the help of previous studies undertaken in Africa, particularly in Burkina Faso, Cameroon, and Madagascar. The possibility of ultimately producing a spatialized model will be evaluated.

INRA and CIRAD are committed to working closely together with research in animal health (Research Net Work Grouping), notably on infectious, zoonotic, and emerging diseases, identified as a priority. The Guadeloupe team (an OIE reference laboratory for heartwater) is specialized in the study of vectorial and emerging diseases with a special focus on Amblyomma variegatum and Ehrlichia ruminantium. It is a component of research unit 15 (UPR 15) at CIRAD in Montpellier. UPR 15 is contractually supported by the Animal Health Division of INRA and will possibly become a Joint research unit INRA-CIRAD in 2010.
The challenges posed by the emergence or re-emergence of infectious disease in animal populations raises numerous scientific questions that notably include the characterization of pathogenic agents and emerging vectors, both in terms of their diversity and functional biology, and the description, analysis, and modelling of epidemiologic systems. These are the focus issues of the unit, both at INRA and CIRAD.

Contacts have been established with INRA (mixed research unit 1034 IHPM), where the work on modeling Ixodes ricinus populations was undertaken. Similarities and differences between the two models will be identified to enrich the two approaches and to establish synergism in methodology and tools. The dynamic deterministic model of I. ricinus population dynamics already developed by the mixed research unit BioEpAR could be adapted to A. variegatum.
2. Conditions

· 2-year fixed-term contract

· Gross monthly salary: 2,150 €.
· Inscription: 3rd December 2007 – 4th February 2008

· Reply to candidates: March 2008

· Position available as from 1st April 2008
3. Contacts
· INRA, Animal Health Division, Mixed Research Unit INRA-CIRAD « Control of exotic and emerging animal diseases » (Montpellier)
· Scientific domain : epidemiology, dynamics of infectious processes,
· Job location : Guadeloupe (French West Indies), Duclos research station

· Contacts :

· Dominique Martinez, dominique.martinez@cirad.fr (Montpellier, unit director)

· Thierry Lefrançois, thierry.lefrancois@cirad.fr (Guadeloupe, team leader)

· Renaud Lancelot, renaud.lancelot@cirad.fr (Montpellier, scientific director)

