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recorded in R. bursa in Turkey (Capin et al. 2013), in 
R. annulatus in Senegal (Mediannikov et al. 2010), in 
R. sanguineus in Iran, Cyprus, Italy and Switzerland 
(Bernasconi et  al. 2002, Nourollahi Fard et  al. 2011, 
Satta et al. 2011, Spyridaki et al. 2002), in R. turanicus 
in Turkey, Italy, Switzerland and Greece (Capin 
et al. 2013, Bernasconi et al. 2002, Satta et al. 2011, 
Psaroulaki et  al. 2006), in H. anatolicum in Cyprus 
(Spyridaki et al. 2002), thus supporting the evidence 
that C. burnetii seems to be endemic in ticks in more 
areas.

In our study several MST genotypes of C.  burnetii 
were found in tick and milk samples from ruminant 
farms in Lebanon. The most frequently detected 
MST 2 genotype was found in R. annulatus, R. 
bursa, R. turanicus and H. anatolicum ticks from the 
South Lebanon and Nabatieh regions. Indeed, the 
same MST 2 genotype had already been detected 
in blood samples of human beings affected with 
acute Q fever from France, Ukraine and Kyrgyzstan 
(Glazunova et  al. 2005). MST 7 genotype, detected 
in both R. annulatus and R. turanicus ticks from the 
Bekaa and the Akkar regions, had already been 
found in France and Russia in human blood samples 
and cardiac valves (Glazunova et al. 2005).

Conversely, the sequence type detected in the 
cow milk sample from Bekaa region was similar to 
MST 20. This genotype had been found in animal, 
human and tick samples from Germany, France, 
Spain, Italy, Hungary, the United Kingdom, United 

were positive for IS1111 target. Since IS1111‑based 
PCR‑assays designed to detect C.  burnetii cross 
react with Coxiella‑like bacteria (Elsa et  al. 2015), 
the results of surveys carried out on ticks and based 
only on IS1111 PCR assay should be interpreted 
with caution since ticks can harbor either C. burnetii 
or Coxiella‑like bacteria. In the present study, in 
order to exclude misinterpretations, some of the 
IS1111‑positive samples were genotyped by using 
MST that is based on the characterization of a set of 
targets (Glazunowa et al. 2005). 

Based on results obtained using this combined 
approach, different MST genotypes in tick and a few 
milk samples from different C. burnetii seropositive 
ruminant farms of different provinces of Lebanon 
were detected. C. burnetii infection had already been 

Table III. Multispacer sequence typing (MST) genotypes of C. burnetii in ticks and milk specimens from ruminant farms in Lebanon.

Sample ID Source & host 
species Town or village of origin: GPS coordinates, elevation Province Date Cycle 

threshold: Ct
MST 

genotype
2 R. a (F) Bovine Barich: *33°16'22''N; **35°21'9''E; ***358 m South Lebanon 6/2014 26.6 2

6 R. a (F) Bovine Hasbaya: *33°23'N;**35°41'E; ***750 m Nabatieh 6/2014 25.14 2

8 R. b (F) Ovine El Koulayaa: *33°19'48''N; **35°34'12''E; ***650 m Nabatieh 6/2014 25.32 2

10 R. a (F) Bovine Qinarit: *33°30'17''N;**35°22'44''E; ***233 m South Lebanon 6/2014 25 2

14 R. a (F) Bovine Ayn Eldeleb: *33°32'40.87''N; **35°24'25.834''E; ***41 m South Lebanon 6/2014 22.32 2

20 R. a (F) Bovine Mayfadoun: *33°20'9.6''N; **35°27'43.2''E; ***470 m Nabatieh 6/2014 21.12 2

24 R. a (F) Bovine ZawtarCharkiyi: *33°19'33''N; **35°28'34''E; *** 475 m Nabatieh 6/2014 21.12 2

28 Ha. a (M) Caprine WataElkhiyam: *33°19'37.8''N; **35°36'40''E; ***700 m Nabatieh 6/2014 26.35 2

38 R. a (F) Bovine El Wizani: *33°16'32''N; **35°37'22''E; ***279 m Nabatieh 6/2014 27.48 2

40 R. t (F) Caprine El Wizani: *33°16'32''N; **35°37'22''E; ***279 m Nabatieh 6/2014 28.25 2

44 R. t (F) Ovine Ayn Ebel: *33°00'42''N; **35°14'24''E; ***800 m Nabatieh 6/2014 30.2 57

52 R. t (F) Ovine Zahle: *33°50'48''N; **35°54'07''E; ***963 m Bekaa 6/2014 30.7 7

53 R. t (F) Ovine Zahle: *33°50'48''N; **35°54'07''E; ***963 m Bekaa 6/2014 33.44 7

70 R. a (F) Bovine Machha: *34°32'25''N; **36°7'56''E; ***349 m Akkar 6/2014 31.6 7

75 R. a (F) Ovine AlKantara: *34°31'33.078''N; **36°00'3.0711''E; ***375 m Akkar 6/2014 32.1 7

19 Milk Goat Rayak: *33°51'3''N; **36°00'42''E; ***929 m Bekaa 5/2014 37.74 58
3038 Milk Bovine Alkarak: *33°51'N; **35°55'35''E; ***1000 m Bekaa 3/2014 39 20

*Latitude;    **Longitude    ***Altitude;    F = Female;    M = Male.
R. a = Rhipicephalus annulatus;    H. a = Hyalomma anatolicum;   R. b = Rhipicephalus bursa;    R. s = Rhipicephalus sanguineus;    R. t = Rhipicephalus turanicus.

Table IV. Genotyping details of the detected strains according to 
Multispacer sequence typing (MST).
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7 4 6 3 5 6 5 8 x 5 x

20 3 2 6 x 5 4 x 10 6 5
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