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 BTS TRAPS 

Meriones shawii captured in BTS 
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Shermann Trap 
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Inondation Technics  

LABORATORY AND FIELDS  



Collections techniques of free fleas 

Burrow fleas collection 

Light traps 

LABORATORY AND FIELDS  



Brossage d’un lièvre capturé dans une 
zone pesteuse 

LABORATORY AND FIELDS  



As for soft ticks, a continuing survey will be set up to collect the soft ticks in the 
rodents' burrows A coordination will be done with people of El Tarf (Pr. BENAKHLA) 
for the collection of the soft ticks. 

Entomological surveys 

LABORATORY AND FIELDS  

Ornithodoros erraticus                                         Ornithodoros sonrai                                      Carios capensis 



Animal reservoir surveys 

in collaboration with the veterinary services and departments of health in Algeria, the 
rodents and other wild mammals in zones suspect of plague like the rural areas. 

 
 
 
 

 
 
 
 

LABORATORY AND FIELDS  



 

BREEDING OF FLEAS FOR THE INFESTATION EXPERIMENT AND 

RESISTANCE, SENSSIBILITY OF INSECTICIDES TESTS   

 

Vacuum of fleas 

Fleas 

Blood 

HR (75 – 95 %) 

T°   (25-32) 

:Breeding of fleas 

Linen 

Plate of polystyrène 

Container of water 

this slide shows the techniques of rearing fleas (old methods using living mice and the fleas box using blood 
directly) 
this methods of rearing fleas is used to study experimental infestations and relationships between pathogens 
and species of fleas 
 
on contrary for the first method is used only for breeding and to test on insecticidal flea species known as 
vectors of pathogens 



for ticks we use adult mouse type Bab/c and cages immerged in a contener of water to attract ticks 
after their throats mouthful 
 
this technique allows us to make experimental infestations by ticks feeding on infected rodents, it cas 
also make xenodiagnosis (detected ifectious agents in ticks that fed on captured rodents)! 



Sand fly vectors of of Phlebovirus and 
Leishmaniasis 

 To contribute to the knowledge of arthropods Fauna in 
Algeria 





Adhesive traps stretched in front of a manned burrow allow 
numerous catches of sandflies 





LAFRI S et al 2014 



Morphological 

Identification 

D 

(A) longicuspis, M, x20; (B) perfiliewi, M, x20; (C) perniciosus, M, x20; (D) papatasi, M, x10 ;  
(E) perniciosus, F, x20 , (F) sergenti, F, x40; (G) Minuta, M, x40; (H) Minuta, F, x40; 

A 

H G F 

B C D 

E 

Development Molecular Tools + MALDI TOF ! 

LAFRI. I et al 2016 



 To contribute to the knowledge of arthropods Fauna in 
Algeria 



 To study Phlebovirus in Algeria 



 To complete the Repertory of the bacteria in arthropods in 
Algeria 

1. Tick-borne Rickettsias 
 



What is known in about Vector Borne Diseases in Algeria  ? 
 

Rickettsioses agents 

Bartonelloses agents 
Other VBZD 

Bartonella elizabethae  
 
B. clarridgeiae 
 
B. tribocorum  

BITAM et al. 2006 
Kernif et al. 2012 

Bitam et al. 2010 

 Borrelia garinii   
 
Borrelia crocidurae 
 
 Coxiella burnetii  
 
Yersnia pestis (fleas and 
 rodents). 

Bitam et al. 2006 

Benredjem et al. 2014 
Lafri et al. 2015 
Bessas et al. 2015 

R. Conorii subsp conorii 
 
R. aeschlimannii 
 
R. massiliae 
 
R. sibirica  mongolitimonae 
 
R. helvetica 
 
R. monacensis 
 
R. slovaca 
 
R; africae 
 
R. sp (unknow SFG) 
 
R. felis 
 
R. typhi 
 
  



½  Keep in -20°C  

Sequencing 

qPCR by 
cfx 96  

½ arthtopods 

DNA Extration 

PCR  
Detection of: 

Rickettsia     spp, Bartonella       spp 
, Coxiella burnetii, Yersinia pestis,  

Anaplasma, ……. 
 

legs, MALDI TOF 

Morphologic identification 

General methodology 



Fleas (Siphonapteria) 

         
 
 
        Plague      Bartonelloses     Rickettsioses 

About 2,574 species placed in 16 families and 238 genera have been described, but only a 
minority is synanthropic, that is they live in close association with humans  



Flea-borne bacterial diseases 
 

PLAGUE 

Y. pestis biovar orientalis  



ITS Standard 
(44 +) 

ftsZ  Standard 
(44 +) 

Correct 
identification  

(42+ / 44) 

Incorrect 
identification  

(2+ / 44) 

rpoB gene gltA  gene 

Cancatenation Final identification 

Screening by Real time PCR with Taqman probe (LightCycler)  

Rickettsia spp 
(0+ / 204)  gltA 

Bartonella spp 
(44+ / 204) ITS 

Yersinia pestis 
(0+ / 204) Pla 

Flea associated Bartonella spp 



 B. vinsonii subsp. vinsonii 

 B. vinsonii subsp. berkhofii 

 B. vinsonii subsp. arupensis 

 B. phoceensis 

 B. alsatica 

 B. taylorii 

 B. birtlesii 

 B. elizabethae 

 B. tribocorum 

 B. grahamii 

 B. rattimassiliensis 

 B. washoensis 

 B. quintana 

 B. henselae 

 B. koehlerae 

 B. doshiae 

 B. rochalimae 

 Candidatus “Bartonella eldjazairii” 

 B. clarridgeiae 

 B. bacilliformis 

 B. bovis 

 B. melophagi 

 B. capreoli 

 B. chomelii 

 B. schoenbuchensis 

 Agrobacterium tumifaciens 
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0.1 

phylogenetic Analysis based on 

cancatenation : ftsZ, rpoB et gltA 



Surveys on Mite-
borne Rickettsiosis 

Rickettsialpox 
 

 
 
 
 

• Rickettsia akari is transmitted to several species of rodents by  
Liponyssoides (formerly Allodermanyssus) sanguineus (Huebner RJ, 
et al, 1946), a hematophagous mesostigmatid mite in the family 
Dermanyssidae. 

 
 
• The house mouse mite was initially described in 1914 from 

specimens collected from rodents in Egypt during plague 
investigations by the Lister Institute, (Hirst S, 1914). 

 
 

 
 

Mites are one of the most common groups of animals, with 45,000 
recognized species.  



• Technology transfert 

• It will be used for medical entomology but also will be used as a tool to start collaborations 
with veterinarian and medical doctors ans researchers in Algeria. We will also try to use Maldi 
Tof to differentiate arthropods infected or not by bacteria or parasites as this topic has been 
developed by some of our studenst sent to Marseille for their Master or PhD training. 

MALDI TOF and arthropods 



AWAITED RESULTS 

VECTORIZED BACTERIAL DISEASES 

- List of the ticks and fleas, and other vector-borne diseases as potential vectors of 
infectious disease in Algeria, 

 
- Cartography of the distribution of these ticks and fleas and other atrhropods  
according to the bioclimatic zones, 

 
- Bioecologic data concerning these ticks and fleas: cycles, activities, hosts 

 
- Identification of the ticks and fleas playing a vector part, - Insulation of pathogenic 
at the ticks and fleas and constitution of a reference collection, 

 
- Identification of the reservoirs of unquestionable pathogenic transmitted by the 
ticks and fleas. 

 
- Creation of a serothèque for Rickettsioses, Bartonelloses, Ehrlichioses, Borrelioses. 


