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• Infection with B. melitensis unknown in ibex

 Issue #1: possible transmission routes?

• Management in wildlife:

 Better target infectious individuals3

 Targeting individuals based on serology is not always accurate4,5

 Issue #2: seropositive = active infection?

If not:

 Issue #3: characteristics of infectious individuals?

Context and issues
• Brucella melitensis infection in the Bargy Massif (French Alps)

 France officially free of brucellosis since 2003

 Two human cases in 2012 related to a dairy cattle herd

 High seroprevalence in the ibex population1, a protected species

 Probable spill-back from Alpine ibex to cattle2

 1st case of maintenance in wild ruminants in Europe

 Concerns in public health, in veterinary health, and

in wildlife conservation
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#1: possible transmission routes?
• Method: Brucella cultures in potentially shedding tissues/samples

• Hypotheses:

 Indirect transmission (genital shedding)  genital swabs/tracts

 Congenital transmission (foetus)  bacterial culture of foetuses

 Pseudo-vertical transmission (milk)  bacterial cultures of udders

 Venereal transmission (semen)  bacterial cultures of testes

• Results :

⚥ 11/59 swabs +

⚥ 14/52 tracts +

♀ 1/3 foetus +

♀ 5/7 udders +

♂ 12/32 testes +

 4 possible 

transmission 

routes

#2: seropositive = active infection?
• Method: proportion of seropositive individuals with positive bacterial 

cultures in tissues/samples

• Hypotheses :

Absence of active infection in a proportion of individuals

High proportion of active infection (maintenance in the population)

• Results: active / inactive infection

Seropositive ⇏ active infection

High proportion of active infection

49%6 46%7

58%

Material
• 2012-2017:

 339 ibex captured, euthanized if seropositive,

marked and released if seronegative

 326 ibex culled, among which

33 analysed in serology

 127 ibex seropositive (113 captured, 14 culled)

 88 ibex seropositive analysed (56♀, 32♂)

of known age, antibody titre, date and localisation

of capture/culling © B. Muffat-Joly (ONCFS)

#3: characteristics of infectious individuals?
• Method: seeking explanatory variables for the probability of positive 

bacterial culture (generalised linear mixed models)

• Hypotheses :

Persistent shedding over time (goat) VS decrease with age (bison)5

Immune reaction level (antibody titres measured with Complement 

Fixation Test) correlated to active infection as in domestic sheep8

• Results :

Conclusion
• Consequences on management:

Target young seropositive females which are more at risk of shedding

Possible detection of infectious females with antibody titres

• Perspective: evaluation of management strategies with modelling

 Shedding decreases with 

age in both sexes

 Active infection  high 

antibody titres in females

 Not confirmed in males
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