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1. Abstract 

Anaplasma and Ehrlichia spp. are emerging tick-borne zoonotic bacteria with expanding 

reservoirs and vectors than ever. The current study aimed to molecularly detect and 

characterize the Anaplasma and Ehrlichia species in ticks of Rhipicephalus sanguineus sensu 

stricto (s.s.) attached to dogs in Egypt. For that purpose, ticks were collected from 156 dogs 

(72 household, 69 kenneled and 15 free-roaming). Ticks of Rhipicephalus sanguineus s.s. were 

identified morphologically then molecularly. Anaplasma and Ehrlichia spp. were detected in 

the collected tick pools using PCR targeted 16s rRNA of both genera, obtained bands were 

sequenced and analysed phylogenetically with other sequences recovered from humans and 

animals and infection rates were calculated. Out of the 156 collected tick pools, 151 were 

molecularly positive for Rhipicephalus sanguineus.  PCR and sequencing for Anaplasma and 

Ehrlichia spp. revealed identification of two bacterial species; A. platys in two kenneled dogs 

tick pools (1.32%) and E. canis in two tick pools of household dogs and one recovered from 

the kenneled ones (1.98%). Moreover, the phylogenetic analysis of E. canis reveals genetic 

relatedness with those isolated from human cases. 
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2. Introduction 

Despite being neglected from the developing 

countries compared to livestock zoonotic 

diseases, canine vector-borne zoonotic diseases 

have been flared up especially in the last few 

years due to explosion of dog population and 

their carried arthropods vectors in different 

human environments [27]. The brown dog tick, 

Rhipicephalus sanguineus s.s. [24] is a 

distinctive canine ectoparasite with a 

cosmopolitan distribution and a host-seeking 

behaviour enables it to seek its victims indoors 

and outdoors as well. Additionally, it has the 

adaptability to live in a wide range of 

ecological niches where the human dwellings 

are one of these niches. In fact, this tick is well 

survived in human dwellings where it can 

easily access for parasitism on humans [7]. R. 

sanguineus s.s. is a vector for many pathogens, 

some of which are solely a veterinary concern 

matter such as Hepatozoon canis while others 

represent public health significance such as 

Leishmania infantum and Coxiella burnetii 

[8,10]. Even so, human-biting cases from the 

brown dog tick do not occur very often, and 

certain factors such as dog ownership, 

occupationally daily handling of dogs and high 

environmental tick infestation increase its 

parasitism on humans. There is an on-going rise 

of human records bitten from R. sanguineus s.s. 

especially in countries where warm climatic 

conditions are available. Therefore, people in 

those countries are more liable to contract 

pathogenic agents carried by this species [8, 

14]. Anaplasma and Ehrlichia spp. are obligate 

intracellular tick-borne bacteria belonging 

respectively to genus Anaplasma and Ehrlichia 

(Family Anaplasmataceae; order Rickettsiales) 

[11]. To date genus Anaplasma compromised 

seven species; A. phagocytophilum, A. platys, 

A. marginale, A. bovis, A. ovis, A. capra, and A. 
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odocoilei, while species in genus Ehrlichia, on 

the other hand, are; Ehrlichia canis, E. 

chaffeensis, E. ewingii, E. muris, E. 

ruminantium and E. minasensis [34]. Many of 

these species have zoonotic potential causing 

human anaplasmosis and ehrlichiosis [16]. 

The clinical presentation of human 

anaplasmosis and ehrlichiosis ranges from 

asymptomatic, flu-like illness to multi-organ 

failure and deaths in some cases; furthermore, 

the last few years have witnessed a global 

expansion in their reservoirs and vectors which 

have attributed to increasing  their human cases 

number [3,4]. Despite the public health burden 

of anaplasmosis and ehrlichiosis and detection 

of many zoonotic species of Anaplasma and 

Ehrlichia in R. sanguineus s.s. in different 

localities around the world [1,25], little 

attention on such issue is brought by the 

scientific community in Egypt. Therefore, the 

purpose of this study was to molecularly detect 

and characterize species of Anaplasma and 

Ehrlichia in R. sanguineus s.s. ticks attached to 

dogs in Egypt. 

3. Materials and Methods 

2.1. Collection of samples  

From November 2018 to September 2019, a 

total of 909 ticks were collected from 156 dogs 

(72 household, 69 kenneled and15 free-

roaming) residing Cairo and Giza 

Governorates, ticks were collected from every 

single dog as a pool where the pool contains no 

more than fifteen ticks per single dog (Table 1). 

In order to collect ticks alive and undamaged 

for morphology; a medium-sized steel forceps 

with blunt points and serrated inner surfaces 

was laid against dog skin where ticks were 

pulled directly outward, placed in strong well-

ventilated tubes with a piece of moistened 

paper and cooled over ice during the period of 

transportation to the laboratory [12]. 

2.2. Morphological identification 

R. sanguineus .s.s. species were identified 

morphologically using light and 

steromicroscopes [6,9,32]. Other tick species in 

the collected pools were excluded. Identified 

ticks were preserved at -40 °C till DNA 

extraction. 

2.3. DNA extraction  

Prior DNA extraction, ticks were washed by 

vortexing three times in sterile phosphate-

buffered saline then left for air dryness on 

sterile dry filter paper under laminar flow. After 

dryness ticks were longitudinally dissected into 

two halves in sterile petri-dish using disposable 

sterile scalpel. One tick half was stored at -40 

°C and the other was used for DNA extraction. 

DNA extraction was carried out on the 

processed tick pools using DNeasy blood and 

tissue extraction kit (Qiagen, Germany) 

according to the manufacturer’s instructions 

with overnight incubation in the lysis buffers 

and elution in 60 ul. Eluted DNA was preserved 

at -40°C for further molecular processes. 

2.4. PCR amplification 

In order to validate the extracted DNA for 

further molecular processes; a PCR targeted 

400bp of 12S rRNA mitochondrial gene of R. 

sanguineus tick group was performed using 

primers AAA CTA GGA TTA GAT ACC CTA 

TTA TTT TAG and CTA TGT AAC GAC 

TTA TCT TAA TAA AGA GTG [31]. The 

reaction was conducted using 2.5 ul ticks DNA, 

12.5 ul EmeraldAmp GT PCR master mix 

(Takara, Japan), 0.75 ul of 10 uM of each 

forward and reverse primer (Metabion, 

Germany), and nuclease-free water (Qiagen, 

Germany) up to final volume of 25 ul. DNA of 

positively detected R. sanguineus were used for 

detection of Anaplasma and Ehrlichia spp 

using primers PER1 

(TTTATCGCTATTAGATGAGCCTATG) 

and PER2 

(CTCTACACTAGGAATTCCGCTAT) which 

amplify 451 bp of 16S rRNA gene of all known 

Anaplasma and Ehrlichia species[24]. 

Amplification was carried out in 50 ul volume 

containing 5 ul ticks DNA, 25 ul EmeraldAmp 

GT PCR master  mix (Takara, Japan), and 1 ul 

of 10 uM of each forward and reverse primer 

(Metabion, Germany), and 18 ul nuclease-free 

water (Qiagen, Germany).  

Additional negative controls contained 5 ul 

nuclease-free water (Qiagen, Germany) instead 

of template DNA were run simultaneously in 

all performed reactions. 

All PCR amplifications were performed in 

(Techne TC-512, UK) thermal cycler with the 

following conditions. For R. sanguineus tick 
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group 12S DNA amplification; one single step 

of initial denaturation at 94°C for 3 min, 35 

cycles of 45 sec denaturation at 94°C, 45sec 

annealing at 57°C, 45sec extension at 72°C and 

a final extension step at 72 °C for 5 min. 

Whereas, conditions for Anaplasma and 

Ehrlichia species16S PCR detection were: one 

step of initial denaturation at 95 °C for 5 min, 

40 cycles of 95°C denaturation for 30 s, 55 °C 

annealing for 30 s, and 72 °C extension for 30 

s, and a final extension at 72 °C for 5 min. 

Subsequently, 10 ul of all PCR products 

including those of the negative controls were 

analysed by 1.5 % agarose-TAE gel 

electrophoresis and visualized by UV 

transillumination.  

2.5. Sequencing, analysis, and phylogeny.  

All Anaplasma and Ehrlichia positive bands 

were excised from the gel, purified using gel 

purification kit (Qiagen, Germany) and 

subjected to bidirectional Sanger sequencing in 

ABI 3500 Genetic Analyzer (Applied 

Biosystems, USA) using Big Dye Terminator 

V3.1 sequencing kit (Applied Biosystems, 

USA) according to manufacture protocol. 

Obtained sequences were analysed for 

similarity using BLAST. In order to evaluate 

our sequences for their zoonotic potentiality, 

they were analysed with selected NCBI 

sequences obtained from animals and humans. 

Alignment was performed using MUSCLE 

algorithm of "Geneious Prime 2020 software 

(https://www.geneious.com) "and the 

evolutionary history was inferred by using the 

Maximum Likelihood method and Kimura 2-

parameter model [17] using MEGAX software 

[19] with 1000 bootstrap replicates. 

2.6. Nucleotide sequence accession numbers 

Sequences obtained in this study were 

deposited in the GenBank under the following 

accession numbers: MT020422.1, 

MT044313.1, MT066093.1, MT053461.1, and 

MT066094.1 

2.7. Statistics  

Pools infection rates were calculated using 

maximum likelihood estimate (MLE) and 

minimum infection rate (MIR). Calculations 

were adjusted based upon the type of 

participated dogs (household, kenneled, free-

roaming) and carried out using PooledInfRate 

software 

(https://www.cdc.gov/westnile/resourcepages/

mosqSurvSoft.html) provided by the Centers 

for Disease Control and Prevention. Both MLE 

and MIR were used together since using MIR 

alone is not accurate, as it can underestimate the 

infection rate [15]. 

4. Results 

3.1. Identification of ticks  

R. sanguineus s.s. was the only species 

identified morphologically in 145 out of the 

156 collected tick pools. While the other 

remaining 11 tick pools (8 from household 

dogs, 2 from kennelled dogs and one from free-

roaming dogs) were encompassed other tick 

species, nevertheless, R. sanguineus s.s. was 

still also the most common tick species found 

in those pools with percentage ranged from 66 

to 90. 

Moreover, the molecular detection of R. 

sanguineus tick group 12S rRNA gene revealed 

identification of that gene in 151 tick pools 

among the 156 collected ones (Table 1). 

3.2. Identification of Anaplasma and Ehrlichia 

spp. 

16srRNA of Anaplasma and Ehrlichia spp. was 

identified in 5 (3.31 %) pools; 2 (2.94%) 

recovered from household dogs and 3(4.41%) 

recovered from the kenneled ones, whereas no 

signal was detected in any of the free-roaming 

dogs pools (Table 1, Figure 1). Upon 

sequencing, A. platys was identified in two 

kenneled dogs tick pools (1.32%) and E. canis 

in the two tick pools of the household dogs and 

the other remaining recovered from the 

kenneled ones (1.98%) (Table 1). 

3.3. Statistics 

The estimated MIR for Anaplasma and 

Ehrlichia spp. in tick pools of household dogs 

was 0.49% (95% CI: 0.00, 1.17), while this rate 

was 0.93% (95% CI: 0.00, 1.98) in tick pools 

of the kennel ones. On the other hand the MLE 

in tick pools of household and kennel dogs 

were 0.49% (95% CI: 0.09, 1.60%) and 0.94% 

(95% CI: 0.25, 2.54%) respectively. 

 

5. Discussion 

E. canis and A. platys are causative agents of 

canine monocytic ehrlichiosis (CME) and 

canine infectious cyclic thrombocytopenia in 

https://www.geneious.com/
https://www.cdc.gov/westnile/resourcepages/mosqSurvSoft.html
https://www.cdc.gov/westnile/resourcepages/mosqSurvSoft.html
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domestic dogs respectively [29]. For long 

period, these two species have been known for 

their strict disease role in dogs, although, over 

the last few years several human infections 

have been emerged due to these pathogens 

[2,22,28].  Here in this study, we report the 

occurrence of E. canis and A. platys among R. 

sanguineus s.s. collected from household and 

kenneled dogs in Egypt. Results of the current 

study revealed detection of E. canis and A. 

platys with overall (1.98 and 1.32%), such 

results are comparable with those obtained by 

[21,34] who reported their occurrence by (0.6, 

1.8%) and (0.7, 2.9%) respectively. Moreover, 

our results came lower for E. canis than those 

obtained from [33] (4.2%) but, yet higher for A. 

platys than those recorded in the same study 

(0.6%).Interestingly, sequence analyses of all 

positive tick pools of household dogs were 

confirmed to be E. canis, whilst pools of 

kenneled dogs contained both E. canis and A. 

platys. Unexpectedly, we could not able to 

detect any Anaplasma or Ehrlichia spp. in tick 

pools of free-roaming dogs, this result was on 

the contrary to [13] who was able to detect A. 

phagocytophilum in 13.7% of R. sanguineus 

s.s. ticks collected from free-roaming dogs and 

[18] who has also tested the same tick in free-

roaming dogs and reported occurrence of  A. 

phagocytophilum and E. canis by 51.5% and 

3.0% respectively, this discrepancy between 

our results could be attributable to differences 

in sampling approach where collected ticks 

were individually tested in the aforementioned 

studies. We could not able to detect any 

Ehrlichia spp. in R. sanguineus s.s. other than 

E. canis and this is expected since this tick is 

globally known as a vector for E. canis 

[5,20,23]; however, its role for A. platys has not 

been fulfilled [30], yet presence of A.platys 

DNA in R. sanguineus s.s. in our study supports 

that this tick may be also vector for A. platys as 

well. Indeed, the phylogenetic analysis of our 

A. platys strains grouped them in the same 

clade with other strains from different 

geographical areas, moreover, the evolutionary 

analysis of our E. canis strains placed them in 

separate clade but yet share the same cluster 

that encompasses both human and animals 

strains (Figure 2 and 3). The overall MIR and 

MLE for E. canis and A. platys were 0.61 % 

(95% CI: 0.08, 1.13%) and 0.61% (95% CI: 

0.23, 1.35%) respectively. Although, this rate is 

relatively low; they still represent a public 

health alarm for dog pet owners, kennel 

workers and all other people who come in 

contact with different dogs in Egyptian 

community particularly that Egypt conjoins 

factors enhancing the zoonotic transmission of 

E. canis and A. platys by R. sanguineus s.s. 

these include; the steady outgrowth of dog 

population, the wide disruption of R. 

sanguineus s.s. in Egyptian dogs and warm 

climatic conditions nearly throughout the entire 

year. 

6. Conclusion 

The results of this current study are to set up a 

flash warning signal for all veterinarians and 

other public health community to such 

significant neglected pathogens and to pave 

ways to other upcoming studies which should 

be warranted on the same track in order to 

accurately evaluate the burden of these bacteria 

on public health. 

7. References 

1. Alberti, A., Addis, M.F., Sparagano, O., 

Zobba, R., Chessa, B., Cubeddu, T., 

Parpaglia ,M.L.P., Ardu, M., and Pittau, 

M. (2005):Anaplasma phagocytophilum, 

Sardinia, Italy. Emerg Infect Dis. Vol. 11, 

No. 8:1322–1324.  

2. Arraga-Alvarado, C.M., Qurollo, B.A., 

Parra, O.C., Berrueta, M.A., Hegarty, 

B.C., and Breitschwerdt, E.B.(2014): Case 

report: Molecular evidence of Anaplasma 

platys infection in two women from 

Venezuela. Am J Trop Med Hyg. Vol. 91, 

No. 6:1161–1165.  

3. Bakken, J. S., and Dumler, J. S. (2010): 

Ehrlichiosis and anaplasmosis. 

Clin.Infect.Dis. Vol. 30, No. 1, 1173–

1176.  

4. Biggs, H.M., Behravesh, C.B., Bradley, 

K.K., Dahlgren, F.S., Drexler, N.A., 

Dumler J.S., Folk, S.M., Kato, C.Y., Lash, 

R.R., Levin, M.L., Massung, R.F., 

Nadelman, R.B., Nicholson, W.L., 

Paddock, C.D., Pritt, B.S.,and Traeger, 

M.S.(2016): Diagnosis and management of 



VMJ-G, vol. 66: 1-9                                                                                                              Asmaa et al., 2020 

 

Online ISSN: 2537-1045 

Print ISSN: 1110-1423 

5 

tickborne rickettsial diseases: Rocky 

mountain spotted fever and other spotted 

fever group rickettsioses, ehrlichioses, and 

anaplasmosis - United States a practical 

guide for health care and public health 

professionals. MMWR Recomm Reports. 

Vol. 65, No. 2:1–44.  

5. Bremer, W.G., Schaefer, J.J., 

Wagner,E.R., Ewing, S.A., Rikihisa, Y., 

Needham, G.R., Jittapalapong, S., Moore, 

D.L.,and Stich, R.W.(2005): Transstadial 

and intrastadial experimental transmission 

of Ehrlichia canis by male Rhipicephalus 

sanguineus. Vet Parasitol. Vol. 131, No. 

1–2:95–105.  

6. Dantas-Torres F., and Otranto, D.(2017): 

Rhipicephalus sanguineus s.l. (Latreille, 

1806) (Figs. 127–129). In: Ticks of Europe 

and North Africa. Springer International 

Publishing. 323–327.  

7. Dantas-Torres, F. (2008):The brown dog 

tick, Rhipicephalus sanguineus (Latreille, 

1806) (Acari: Ixodidae): From taxonomy 

to control. Vet Parasitol. Vol. 152, No. 3–

4:173–85.  

8. Dantas-Torres, F. (2010): Biology and 

ecology of the brown dog tick, 

Rhipicephalus sanguineus. Parasites and 

Vectors. BioMed Central.Vol. 3 No. 26. 

9. Dantas-Torres, F., Latrofa, M.S., 

Annoscia, G., Giannelli, A., Parisi, A.,and 

Otranto, D. (2013): Morphological and 

genetic diversity of Rhipicephalus 

sanguineus sensu lato from the New and 

Old Worlds. Parasites and Vectors. Vol. 6, 

No. 1.  

10. Dantas-Torres, F., and Otranto, D. (2015): 

Further thoughts on the taxonomy and 

vector role of Rhipicephalus sanguineus 

group ticks. Vet Parasitol. Vol. 208, No. 

1–2 :9–13.  

11. Dumler, J.S., Barbet, A.F., Bekker, C.P.J., 

Dasch, G.A., Palmer, G.H., Ray, S.C., 

Rikihisa, Y.,and Rurangirwa ,F.R.(2001): 

Reorganization of genera in the families 

Rickettsiaceae and Anaplasmataceae in the 

order Rickettsiales: Unification of some 

species of Ehrlichia with Anaplasma, 

Cowdria with Ehrlichia and Ehrlichia with 

Neorickettsia, descriptions of six new 

species combi. Int J Syst Evol Microbiol. 

Vol. 51, No 6:2145–2165.  

12. Estrada-Peña, A., Bouattour, A., Camicas, 

J.,and Walker, A. (2004):Ticks of 

domestic animals in the Mediterranean 

region: a guide to identification of species: 

131 

13. Ghafar, M.W., and Amer, S.A.(2012): 

Prevalence and first molecular 

characterization of Anaplasma 

phagocytophilum, the agent of human 

granulocytic anaplasmosis, in 

Rhipicephalus sanguineus ticks attached to 

dogs from Egypt. J Adv Res. Vol. 3, No. 

2:189–194.  

14. Gray, J., Dantas-Torres, F., Estrada-Peña, 

A.,and Levin, M.(2013). Systematics and 

ecology of the brown dog tick, 

Rhipicephalus sanguineus. Ticks Tick 

Borne Dis. Vol. 4, No. 3 :171–80.  

15. Gu, W., Lampman, R.,and Novak, 

R.J.(2004): Assessment of arbovirus 

vector infection rates using variable size 

pooling. Med Vet Entomol. Vol. 18, No. 

2:200–204.  

16. Ismail, N., Bloch, K.C.,and McBride, 

J.W.(2010): Human ehrlichiosis and 

anaplasmosis. Clinics in Laboratory 

Medicine. Vol. 30, No. 1: 261–292.  

17. Kimura, M.(1980): A simple method for 

estimating evolutionary rates of base 

substitutions through comparative studies 

of nucleotide sequences. J Mol Evol. Vol. 

16,No. 2:111–120.  

18. Koh, F.X., Panchadcharam, C.,and Tay, 

S.T.(2016): Vector-Borne diseases in stray 

dogs in peninsular Malaysia and molecular 

detection of Anaplasma and Ehrlichia spp. 

from Rhipicephalus sanguineus (Acari: 

Ixodidae) ticks. J Med Entomol. Vol. 53, 

No. 1:183–187.  

19. Kumar, S., Stecher, G., Li, M., Knyaz, 

C.,and Tamura, K.(2018): MEGA X: 

Molecular evolutionary genetics analysis 

across computing platforms. Mol Biol 

Evol . Vol. 35, No. 6:1547–1549.  

20. Lewis, G.E., Ristic, M., Smith, R.D., 

Lincoln, T., and Stephenson, E.H.(1977): 

The brown dog tick Rhipicephalus 

sanguineus and the dog as experimental 



VMJ-G, vol. 66: 1-9                                                                                                              Asmaa et al., 2020 

 

Online ISSN: 2537-1045 

Print ISSN: 1110-1423 

6 

hosts of Ehrlichia canis. Am J Vet Res. 

Vol. 38, No. 12:1953–1955.  

21. Low, V.L., Prakash, B.K., Lim, Y.A.L., 

Tan, T.K., Vinnie-Siow, W.Y., Sofian-

Azirun, M.,and AbuBakar, S.(2018): 

Detection of Anaplasmataceae agents and 

co-infection with other tick-borne protozoa 

in dogs and Rhipicephalus sanguineus 

sensu lato ticks. Exp Appl Acarol. Vol. 75, 

No. 4:429–435.  

22. Maggi, R.G., Mascarelli, P.E., Havenga, 

L.N., Naidoo, V.,and Breitschwerdt, 

E.B.(2013): Co-infection with Anaplasma 

platys, Bartonella henselae and 

Candidatus Mycoplasma haematoparvum 

in a veterinarian. Parasites and Vectors. 

Vol.6, No.103.  

23. Mathew, J.S., Ewing, S.A., Barker, R.W., 

Fox, J.C., Dawson, J.E., Warner, C.K., 

Murphy, G.L.,and Kocan, K.M. (1996): 

Attempted transmission of Ehrlichia canis 

by Rhipicephalus sanguineus after passage 

in cell culture. Am J Vet Res. Vol. 57, No. 

11:1594–1598.  

24. Munderloh, U.G., Madigan, J.E., Stephen, 

D. J., Goodman, J.L., Hayes, S.F., 

Barlough, J.E., Nelson, C.M.,and Kurtti, 

T.J.(1996): Isolation of the equine 

granulocytic ehrlichiosis agent, Ehrlichia 

equi, in tick cell culture. J Clin Microbiol. 

Vol. 34, No. 3:664–670.  

25. Murphy, G.L., Ewing, S.A., Whitworth, 

L.C., Fox, J.C.,and Kocan, A.A.(1998): A 

molecular and serologic survey of 

Ehrlichia canis, E. chaffeensis, and E. 

ewingii in dogs and ticks from Oklahoma. 

Vet Parasitol. Vol.79, No. 4:325–239.  

26. Nava, S., Estrada-Peña, A., Petney, T., 

Beati, L., Labruna, M.B., Szabó, M.P.J., 

Venzal, J.M., Mastropaolo, M., Mangold, 

A.J.,and Guglielmone, A.A. (2015): The 

taxonomic status of Rhipicephalus 

sanguineus (Latreille, 1806). Vet Parasitol. 

Vol. 208, No. 1–2:2–8.  

27. Otranto, D., Dantas-Torres, F., and 

Breitschwerdt, E.B. (2009): Managing 

canine vector-borne diseases of zoonotic 

concern: part one. Trends Parasitol. Vol. 

25, No. 4:157–63.  

28. Perez, M., Bodor, M., Zhang, C., Xiong, 

Q.,and Rikihisa, Y. (2006): Human 

infection with Ehrlichia canis 

accompanied by clinical signs in 

Venezuela. Annals of the New York 

Academy of Sciences.Vol. 1078, 110–117.  

29. Sainz, Á., Roura, X., Miró, G., Estrada-

Peña, A., Kohn, B., Harrus, S.,and Solano-

Gallego, L. (2015):Guideline for 

veterinary practitioners on canine 

ehrlichiosis and anaplasmosis in Europe. 

Parasites and Vectors. Vol.8, No.1:1–20.  

30. Simpson, R.M., Gaunt, S.D., Hair, J.A., 

Kocan, K.M., Henk, W.G., and Casey, 

H.W.(1991): Evaluation of Rhipicephalus 

sanguineus as a potential biologic vector 

of Ehrlichia platys. Am J Vet Res. Vol. 52, 

No. 9:1537–1541.  

31. Szabó, M.P.J., Mangold, A.J., João, C.F., 

Bechara, G.H.,and Guglielmone, A.A. 

(2005):Biological and DNA evidence of 

two dissimilar populations of the 

Rhipicephalus sanguineus tick group 

(Acari: Ixodidae) in South America. Vet 

Parasitol. Vol.130, No.1–2:131–40.  

32. Walker,J.B., Keirans,J.E. and 

Horak,I.G.(2000): The Genus 

Rhipicephalus (Acari, Ixodidae): A Guide 

to the Brown Ticks of the World; Trop 

Anim Health Prod. Vol. 32, No. 6:417–

418.  

33. Ybañez, A.P., Perez, Z.O., Gabotero, S.R., 

Yandug, R.T., Kotaro, M.,and Inokuma, 

H.(2012): First molecular detection of 

Ehrlichia canis and Anaplasma platys in 

ticks from dogs in Cebu, Philippines. 

Ticks Tick Borne Dis. Vol. 3, No. 5–6 

:288–293.  

34. Zaid, T., Ereqat, S., Nasereddin, A., Al-

Jawabreh, A., Abdelkader, A., and 

Abdeen, Z. (2019):Molecular 

characterization of Anaplasma and 

Ehrlichia in ixodid ticks and reservoir 

hosts from Palestine: a pilot survey. Vet 

Med Sci.Vol. 5, No. 2:230–242.  

 

 



VMJ-G, vol. 66: 1-9                                                                                                              Asmaa et al., 2020 

 

Online ISSN: 2537-1045 

Print ISSN: 1110-1423 

7 

T 

 

able1: PCR, sequencing results of collected tick pools in relation to type of participated dog. 

 

 

 

 

 

 

 

Types of 

participated dog 

 

No of dogs 

 

No of ticks 

collected 

 

No of pools 

 

No of successfully extracted pools 

( No of +ve identified R.sanguineus) 

No of +ve (%) E. canis and A. platys 

E. canis A. platys 

House hold 72 407 72 68 2/68 (2.94 %) - 

Kenneled 69 322 69 68 1/68 (1.47 %) 2/68 (2.94 %) 

Free roaming 15 180 15 15 - - 

Total 156 909 156 151 3/151 (1.98 %) 2/151 (1.32 %) 
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Fig.1. Molecular detection of Anaplasma and Ehrlichia spp among examined tick 

pools Lane M; DNA ladder 100 bp; lane 1-5 represented the positive samples with 

specific bands at 451 bp;  lane 6 represented the negative control. 

 

 

 

 

 

 

Fig.2. Phylogenetic analysis of Anaplasma spp based on partial sequences of 16S 

rRNA show evolutionary relatedness with other obtained sequences from the 

GenBank based on the Maximum Likelihood statistical method and Kimura 2-

parameter model using MEGAX software with 1000 bootstrap replicates. 
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Fig.3. Phylogenetic analysis of Ehrlichia spp based on partial sequences of 16S rRNA 

show evolutionary relatedness with other obtained sequences from the GenBank 

based on the Maximum Likelihood statistical method and Kimura 2-parameter model 

using MEGAX software with 1000 bootstrap replicates. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


