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Ixodid ticks transmit various infectious agents that cause disease in humans and livestock worldwide.
A cross-sectional survey on the presence of protozoan pathogens in ticks was carried out to assess the
impact of tick-borne protozoa on domestic animals in Palestine. Ticks were collected from herds with
sheep, goats and dogs in different geographic districts and their species were determined using morpho-
logical keys. The presence of piroplasms and Hepatozoon spp. was determined by PCR amplification of a
460-540bp fragment of the 18S rRNA gene followed by RFLP or DNA sequencing. A PCR-RFLP method

5?;‘2’;?;” based on the 18S rRNA was used in order to detect and to identify Hepatozoon, Babesia and Theileria spp.
Babesia A total of 516 ticks were collected from animals in six Palestinian localities. Five tick species were found:
Theileria Rhipicephalus sanguineus sensu lato, Rhipicephalus turanicus, Rhipicephalus bursa, Haemaphysalis parva

Ticks and Haemaphysalis adleri. PCR-based analyses of the ticks revealed Theileria ovis (5.4%), Hepatozoon canis
(4.3%), Babesia ovis (0.6%), and Babesia vogeli (0.4%). Theileria ovis was significantly associated with ticks
from sheep and with R. turanicus ticks (p <0.01). H. canis was detected only in R. sanguineus s.l. and was
significantly associated with ticks from dogs (p<0.01).

To our knowledge, this is the first report describing the presence of these pathogens in ticks collected
from Palestine. Communicating these findings with health and veterinary professionals will increase
their awareness, and contribute to improved diagnosis and treatment of tick-borne diseases.

© 2016 Published by Elsevier GmbH.

1. Introduction plasms are transmitted to sheep and goats by ixodid ticks. Ovine

theileriosis is caused by several species of Theileria and transmit-

Ixodid (hard) ticks are vectors of numerous diseases among ani-
mals and humans throughout the world (Harrus and Waner, 2011;
Inokuma et al., 2003). Hepatozoon spp. and the piroplasms which
include Babesia and Theileria spp. are tick-borne intracellular par-
asites that infect vertebrates. Some piroplasm species cause major
economic losses to the livestock industry in Asia, resulting in weight
loss, decreased meat and milk production, abortions and death
(Zintl et al., 2003). Infections vary in severity from sub-clinical to
acute with fever, anemia, severe lethargy, and circulatory shock
(Homer et al., 2000; Zintl et al., 2003). Several species of piro-
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ted by ticks of the genera Amblyomma, Haemaphysalis, Hyalomma
and Rhipicephalus (Bishop et al., 2004). While bovine theilerio-
sis has been extensively studied, ovine theileriosis has received
less scientific attention (Gao et al., 2002). Hepatozoon canis is a
protozoan transmitted by the Rhipicephalus sanguineus sensu lato
group and present in Europe, Asia, America and Africa (Aydin et al.,
2015; Criado-Fornelio et al., 2003; Duscher et al., 2013; Ewing and
Panciera, 2003; Karagenc et al., 2006; Maia et al., 2014; Najm et al.,
2014; Tolnai et al., 2015). This parasite is transmitted to dogs by
the ingestion of ticks containing mature oocysts. H. canis infections
range from being sub-clinical to severe.

To date, there are no data on the presence and geographic distri-
bution of hard ticks, and the extent of tick infection with piroplasm
pathogens in Palestine. We therefore aimed in this study to col-
lect ixodid ticks found on small ruminants and dogs in different
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Table 1
Different tick species collected from studied animals in different areas of Palestine.

Tick species (number & % of total ticks

collected) host species)

Animal host (number of ticks collected from each Area

Rhipicephalus sanguineus s.l. (n=305, 59.1%) Dog (n=250)
Goat(n=13)
Sheep (n=42)
Rhipicephalus bursa (n=15, 2.9%) Goat(n=1)
Sheep (n=14)
Rhipicephalus turanicus (n=142, 27.5%) Dog (n=6)
Sheep (n=136)
Haemaphysalis parva (n=40, 7.7%) Dog (n=35)
Goat (n=3)
Sheep (n=2)
Haemaphysalis adleri (n=14, 2.7%) Dog (n=13)
Sheep (n=1)
Total ticks 516

Jenin Jericho Nablus Qalgilia Ramallah Tubas
63 33 20 89 16 29
0 0 0 0 0 13
0 0 11 0 0 31
0 0 0 0 0 1
0 0 3 0 0 11
2 3 0 1 0 0
0 0 111 0 0 25
15 0 3 9 7 1
0 0 0 0 0 3
0 0 0 0 0 2
5 0 1 6 1 0
0 0 1 0 0 0
85 36 150 105 24 116

districts of Palestine to study the protozoan pathogens found in
them by molecular techniques.

2. Materials and methods
2.1. Tick collection and identification

Ticks were collected from small ruminant herds composed of
1-20 animals in six rural districts of Palestine between January and
September of 2014. Ticks were collected from all sheep and goats
present in the same herd and all dogs accompanying the herd. The
ticks were taken off from the skin of animals and collections were
carried out once in each sampled herd. All ticks found on each ani-
mal were collected and immediately introduced into 70% ethanol
and kept at —20 °C until taxonomic identification based on morpho-
logical criteria was applied (Feldman-Muhsam, 1951, 1954; Pegram
etal., 1987). Ticks were then used for DNA extraction for the detec-
tion of tick-borne protozoal pathogens.

2.2. DNA extraction of the collected ticks

DNA was extracted from each tick using a DNA extraction
kit (QIAGEN GmbH, 40724Hilden, Germany) following the man-
ufacturer’s instructions. Each tick was crushed individually with
a disposable sterile scalpel in a micro tube. After digestion with
proteinase K (20 pg/ml), samples were applied to columns for
absorption and washing of DNA. DNA was eluted in 100 w1 of buffer
and stored at 4°C until used as template for PCR amplification.

2.3. Polymerase chain reaction

The PCR reactions for detection of piroplasmid and Hepatozoon
spp. in ticks were performed using primers BJ1: 5-GTC TTG TAA
TTG GAATGA TGG-3’ and BN2: 5'-TAG TTT ATG GTT AGG ACT ACG-
3’ which amplify a fragment of 460-540 bp of the 18S rRNA gene
of the genus Babesia as described previously (Casati et al., 2006)
with the following modification: the PCR reactions were performed
in a total volume of 25 wl using PCR-Ready Supreme™ mix (Syn-
tezza Bioscience, Jerusalem) including the primers at 1 uM final
concentration. The PCR amplification program performed by a ther-
mocycler (Mastercycler Personal, Eppendorf) included an initial
denaturation step of 5 min at 94 °C, followed by 35 cycles of denat-
uration at 94 °C for 45 s, annealing at 55 °C for 305, and elongation
at 72 °C for 45 s and final extension 72 °C for 5 minutes. Five micro-
liters of the PCR products were analyzed on 2% Tris-acetate-EDTA

buffer (TAE 1X) agarose gels and visualized under UV transillumi-
nation.

2.4. DNA sequencing

PCR products were sequenced using an ABI 3730x] DNA Ana-
lyzer (Hylab Co., sequencing service). The products were sequenced
in both directions with the same primers as for PCR. The chro-
matograms were checked and the sequences were assembled by
the Bio-edit software. The 18S rRNA sequences were aligned using
the Multalin Multiple sequence alignment tool (http://multalin.
toulouse.inra.fr/multalin/). In order to verify whether the size
of the amplified fragment of the detected microbial species in
ticks is sufficient to discriminate the different species, the DNA
sequences were compared with the GenBank database by the
nucleotide sequence homology search facilitated by the National
Centre for Biotechnology Information (NCBI) using the BLAST anal-
ysis database (http://blast.ncbi.nlm.nih.gov/Blast.cgi). The species
were identified based on being the first match by BLAST and having
>97% identity with this match.

2.5. PCR-RFLP

For species identification, the partial 18S rRNA DNA sequences
of T. ovis, He. canis, B. ovis and B. vogeli obtained in the present study
and reference strains from GenBank were mapped for restriction
site polymorphisms using the NEBcutter V2.0 program avail-
able at http://tools.neb.com/NEBcutter2/index.php. The restriction
enzyme, Xapl (Apol), originating from the bacteria Xylophilus
ampelinus was selected because it was indicated to produce distin-
guishable fragment sizes for some of the species. The PCR-amplified
products were digested with the Apol restriction enzyme (Thermo,
Germany) according to the manufacturer’s recommendations. Each
digestion reaction was set up in 15 pl volume containing 1.5 .l of
the 10X reaction buffer and 1 .l of restriction enzyme. Digested
PCR products were analyzed on 2% TAE agarose gels and visualized
under UV transillumination.

2.6. Phylogenetic analysis

Phylogenetic analyses of the 18S rRNA sequences were per-
formed by the Unweighted Pair Group Method with Arithmetic
Mean (UPGMA) applying the neighbor joining and maximum like-
lihood algorithms. Phylogenetic tree analysis was conducted by the
MEGA 6 program using UPGMA program. The reliability of internal
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Fig. 1. Map describing the districts of Palestine studied and the number of ticks collected in each district. The overall infection rates with tick-borne pathogens identified are

in brackets.

branches was assessed by bootstrapping with 1000 pseudorepli-
cates. Nodes with bootstrap support less than 70% were collapsed.

2.7. Statistical analysis

Statistical analysis of the epidemiological data was carried out
using the SPSS V.17.0 program. Two-tailed t-test and Pearson’s cor-
relation were performed. p-value <0.05 was considered statistically
significant.

3. Results
3.1. Tick identification

A total of 516 partially fed hard ticks were collected from 189
animals (117 dogs, 66 sheep and 6 goats) in herds composed from
1-20 animals, living in six different districts. Collection included:
150 ticks from Nablus, 116 from Tubas, 105 from Qalgqilia, 85
from Jenin, 36 from Jericho, and 24 from Ramallah (Fig. 1). The
most abundant tick genera were Rhipicephalus (462/516, 89.5%)
and Haemaphysalis (54/516, 10.5%) (Table 1). Three hundred and
five (305) R. sanguineus s.l. ticks were collected from all the six

districts, 142 Rhipicephalus turanicus from five districts, and 40
Haemaphysalis parva were collected from five districts. Only 15
Rhipicephalus bursa were collected from sheep sampled in the
Nablus and Tubas districts. Fourteen Haemaphysalis adleri were
collected from dogs and sheep. Ha. adleri was identified accord-
ing to Feldman-Muhsam (1951, 1954). The majority of collected
ticks were in the adult stage (females: 247/516, 47.9% and males:
237/516,45.9%) and only a small part (32/516, 6.2%) were nymphs.

3.2. Pathogen detection and identification

Pathogens were detected in 25 ticks from dogs which comprised
8.2% of the total number of ticks collected from dogs, and in 29
ticks collected from sheep which comprised 14.9% of the ticks from
sheep (Table 2). No pathogens were detected in ticks from goats.
The animals carrying the infected ticks were apparently healthy
and did not show any overt disease manifestations.

PCR and sequencing of DNA of all positive PCR products (n=54)
from the study identified the presence of one Theileria spp. (T. ovis),
two Babesia spp. (B. ovis and B. vogeli) and one Hepatozoon spp. (He.
canis). Overall, a total of 54 ticks (10.5%) were positive for pathogens
which included: T. ovis (28/516, 5.4%), He. canis (21/516, 4.1%), B.
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Table 2 a M 1 2 3 4
Pathogens found in the different tick hosts according to the animal host of ticks.
Pathogen Tick host Animal host of infected ticks
500  — . 542
Dog Sheep Goat Total — — e 465
400~
Theileria ovis Rhipicephalus sanguineus 1 6 0 7
sl 300~
Rhipicephalus bursa 0 5 0 5
Haemaphysalis parva 0 0 0 0 200
Haemaphysalis adleri 0 0 0 0
Rhipicephalus turanicus 0 16 0 16
Total Theileria ovis 1 27 0 28 b M 1 2 3 4
Babesia ovis Rhipicephalus sanguineus 1(1§) O 0 1 500 —> | < 500
s.L. 400 — ‘|« 394
Rhipicephalus bursa 0 1 0 1 ——
Haemaphysalis parva 1 0 0 1 300 —» 244
. . Pr—— <«
Haemaphysalis adleri 0 0 0 0 200 —
Rhipicephalus turanicus 0 0 0 0
ia ovi 122
Total Babesia ovis 2 1 0 3 100 - Py <«
Hepatozoon canis  Rhipicephalus sanguineus 20(18) 1 0 21
s.l. . : ) N 3 :
Rhipicephalus bursa 0 0 0 0 Flg.. 2 (A) Agarose ge! e!ectrophoresns of PCR products from representative DNA
. positive samples amplifying a fragment of the 18S rRNA gene. Lane M, 100 bp DNA
Haemaphysalis parva 0 0 0 0 . . . X ;
. . ladder, the thicker band is 500 bp; lane 1 B. ovis; lane 2, B. vogeli; lane 3, T. ovis, lane
Haemaphysalis adleri 0 0 0 0 . . . U
Rhipicephalus turanicus 0 0 0 0 4, H. canis. (B) RFLP analysis of PCR products of 18SrRNA gene following restriction
. with the Apol restriction enzyme. Lane M, 100 bp DNA ladder; lane 1 B. ovis; lane 2,
Total Hepatozoon canis 20 1 0 21 X . .
B. vogeli; lane 3, T. ovis, lane 4, He. canis.
Babesia vogeli Rhipicephalus sanguineus 2 0 0 2
s.l.
Rhipicephalus bursa 0 0 0 0 . .
Haemaphysalis parva 0 0 0 0 digested w1'th Apol showed three fragments of 394, 122 and 26 bp
Haemaphysalis adleri 0 0 0 0 for He. canis, four fragments of 244, 121, 115 (both latter bands
Rhipicephalus turanicus 0 0 0 0 observed as one heavy band) and 26 bp for T. ovis, but only two
Total Babesia vogeli 2 0 o2 fragments of 367 and 122 bp for B. vogeli and two fragments of 343
Total infected ticks 54 25 29 0 54 and 122 bp for B. ovis (Fig. 2b). The lower band of 26 bp was not

§ nymphal tick.
" p<0.01, prevalence compared to presence of the specified pathogen in other
tick species.

vogeli (2/516, 0.4%) and B. ovis (3/516, 0.6%). The pathogens found
in the different tick species are shown in Table 2. Out of 117 ticks
collected from dogs, 13.6%, 1.6%, 1.6% and 0.8%, were positive for
He. canis, B. ovis, B. vogeli and T. ovis, respectively. Of 66 ticks from
sheep, 33.3% were positive for T. ovis and 1.5% for B. ovis. In general,
piroplasms were the most frequently detected pathogens with a
positivity rate of 6.4%.

The rate of He. canis DNA detection was significantly higher in
male ticks (15/21, 71.4%) compared to female (5/21, 23.8%) and
nymphal ticks (4.7%, p<0.01). The presence of Babesia/Theileria
DNA was not significantly different in female (16/28, 57%) than in
male (12/28, 43%) and nymphal ticks (3.5%).

Overall, 12.0% of the ticks tested were pathogen-positive: 11.1%
of the R. sanguineus s.l. and 12.7% of the R. turanicus were positive
for pathogens. All T. ovis infections were detected in R. bursa, R.
sanguineus s.l. and R. turanicus from sheep. T. ovis was significantly
associated with ticks from sheep and also with R. turanicus ticks
(p<0.01). The DNA of He. canis was detected only in R. sanguineus
s.l. and He. canis was significantly associated with ticks from dogs
and also with R. sanguineus ticks (p <0.01). The DNA of B. ovis was
detected in R. bursa Ha. parva and R. sanguineus s.l. while the DNA
of B. vogeli was detected in R. sanguineus s.l. None of the studied
pathogens were found in Ha. adleri (Table 1).

3.3. DNA Sequencing and RFLP

The 18S rRNA PCR yielded a product of approximately
465-542 bp (Fig. 2a). A 542 bp band was amplified from He. canis
positive samples. It was clearly distinguished from bands amplified
for the other pathogen species with T. ovis and B. vogeli producing
a 489 bp band and B. ovis producing a 465 bp band. PCR products

visualized on agarose gel for all species. Specifically, RFLP was able
to distinguish between piroplasms and He. canis, since both species
T. ovis and B. vogeli showed the same PCR size product. RFLP of PCR
positive samples of He. canis, B. vogeli, B. ovis and T. ovis, were run
in parallel and used as a positive control in each digestion reaction.

Twenty of the 54 (37%) sequenced PCR products were analyzed
blindly, validated and confirmed the PCR RFLP profiles described
above. Representative confirmed partial sequences of the 18S rRNA
gene of two He. canis samples from ticks collected from dogs, two
B. vogeli from dog ticks, two B. ovis from ticks found on a sheep
and a dog, and one T. ovis from a sheep tick identified in the
present study were deposited in GenBank under accession nos.
KT587789, KT587790, KT587791, KT587792, KT587793, KT587794
and KT587795, respectively.

3.4. Phylogenetic analysis

Three phylogenetic trees of Hepatozoon, Babesia and Theileria,
were constructed from the 18S rRNA gene sequences generated
in this study with comparison to selected sequences available in
GenBank.

The first tree (Fig. 3A) represents all the sequences of He. canis
generated in this study (n=21). Three clades were formed with
most of the study sequences falling into two clades. One clade
included sequences from other countries such as Israel, Sudan,
Austria and Spain, while two clades included only sequences from
Palestine.

Concerning Babesia sequences, the second phylogenetic tree
analysis (Fig. 3B) found two major clades for Babesia species and
showed evidence of two monophyletic clades, one consisting of
B. vogeli with B. canis and the other including B. ovis with well-
supported separation among them. The comparison of the 18S
rRNA B. ovis sequences revealed 99% homology between Pales-
tinian sequences and those from Spain (AY150058.1), Turkey
(JF923656.1) and Albania (KF681514.1).
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Fig. 3. Neighbor joining phylogram trees. Phylogenetic analysis was constructed by the UPGMA method with bootstrap of 1000 replications using Mega 6 program. The
Embank accession numbers, species of infected animals and country of origin from which the sequences were derived are included for each sequence. New GenBank accessions
for sequences derived from the present study are highlighted in bold letters. The number of identical sequences is in brackets. Selected reference piroplasm and He. canis
sequences from GenBank are also shown. Isospora belli and Theileria cervi were been used as out-groups. (A) Phylogenetic tree based on partial sequences of the 18S rRNA
gene of Hepatozoon canis comparing sequences generated in this study to sequences from other countries. (B) Phylogenetic tree based on partial sequences of the 18S rRNA
gene of Babesia species comparing sequences generated in this study to sequences from other countries. (C) Phylogenetic tree based on partial sequences of the 18S rRNA
gene of Theileria comparing sequences generated in this study to sequences from other countries.
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Fig. 3. (continued)

The third phylogenetic tree consisted of all T. ovis sequences gen-
erated in this study (Fig. 3C). Here, the 18S rRNA gene sequences
of T. ovis (n=26) described herein formed well supported clades
of sequences that were identical to each other and all revealed
100% homology to the T. ovis reference sequence (accession no.
KP019206.1) deposited in GenBank with the exception of two
sequences (21.16D and 21.38A).

4. Discussion

Ticks are vectors of important pathogens of human and ani-
mals which cause theilerosis (Jalali et al., 2014), hepatozoonosis
(Piratae et al., 2015) and babesiosis (Theodoropoulos et al., 2006).
Several tick species, including R. sanguineus s.l., R. turanicus and
additional tick species have been identified in neighboring coun-
tries (Harrus et al., 2011a,b; Keysary et al., 2011; Salant et al., 2014).
In this study, we found that R. sanguineus s.l. and R. turanicus are fre-
quently found on dogs, sheep and goats often without obvious host
specificity. Among five tick species examined for Theileria, Babesia
and Hepatozoon spp., four (R. bursa, R. turanicus, R. sanguineus s.l.
and Ha. parva) were found to be infected by one or more pathogen
species. The rate of He. canis detection was significantly higher in
male ticks, this could be due to the locomotion capacity of males
seeking a new host (Solano-Gallego et al., 2012), while the presence
of Babesia/Theileria was not significantly different in between the
sexes.

Our finding that ticks from sheep have a higher infection rate
of Theileria sp. compared to ticks from goats is in agreement with
results reported directly from the blood of these animal species in a
study from Ethiopia (Gebrekidan et al., 2014). This may suggest that
different tick species are involved in the transmission of Theileria
sp. in sheep from Palestine.

About two thirds (57%) of the positive ticks which were infected
with T. ovis were of the species R. turanicus. However, the results of
this study and the detection of T. ovis in R. turanicus could suggest

that it is a possible vector responsible for transmission of T. ovis
as proposed previously (Razmi et al., 2013). Neither B. ovis nor B.
vogeli or He. canis infection was detected in this tick species.

Ovine babesiosis caused by B. ovis is an important tick-borne
hemoparasitic disease of small ruminants (Schnittger et al., 2003)
often leading to loss in productivity and in some cases mortality
(Bai et al., 2002; Erster et al., 2016; Esmaeilnejad et al., 2014a,b;
Rjeibi et al., 2014). The two 18S rRNA gene B. ovis sequences in the
present study (from ticks feeding on a sheep and a dog, respectively)
had high similarity to a B. ovis sequence deposited in GenBank
(AY150058.1), from an infected goat from Spain. The results pre-
sented in this study have also demonstrated the existence of B. ovis
in R. bursa collected from sheep. Our results agree with other stud-
ies that reported B. ovis in Rhipicephalus spp. including R. bursa, R.
sanguineus, and R. turanicus (Erster et al., 2016; Rjeibi et al., 2014).
R. bursa plays an important role as a natural vector of B. ovis and has
been reported as the only vector for B. ovis that can transovarially
transmit this Babesia species to sheep and goat (Altay et al., 2008).

Ovine theileriosis has been reported in various countries such as
Ethiopia, Iran and China (Gebrekidan et al., 2014; Igbal et al., 2013;
Liu et al., 2008). In our study, the only species of Theileria found in
ticks from Palestinian sheep was T. ovis with a high infection rate.
Contrary to a report from Tunisia (M'Ghirbi et al., 2008), which
detected T. ovis in sheep and goats, this species was only present in
ticks from sheep in our study. This could be because both the num-
ber of goats and the number of ticks obtained from them was very
low. However, this species of Theileria reportedly causes subclinical
infections in small ruminants (Jalali et al., 2014).

Theileria ovis from sheep in this study showed low genetic diver-
sity. The reported sequences for the 18S ssu rRNA gene (489 bp
length) from five countries (Tunisia, Turkey, Iraq, Iran and China)
had 100% homology with our sequences, except for two, and clus-
tered together in a clade clearly distinct from T. cervi.

Canine babesiosis is a clinically important disease affecting dogs.
The most common piroplasm in dogs in the Mediterranean region
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and some other areas is B. vogeli (Harrus et al., 2011b; Solano-
Gallego and Baneth, 2011). In this study, B. vogeli was detected in
R. sanguineus ticks which are recognized as the main global vector
for this infection (Harrus et al., 2011b).

Based on these results, it can be concluded that T. ovis and He.
canis have a high prevalence in ticks collected from sheep and dogs
in Palestine, respectively. He. canis is present in many regions of
the world (Criado-Fornelio et al., 2003; Duscher et al., 2013; Ewing
and Panciera, 2003) and although most canine He. canis are con-
sidered sub-clinical, they could also be severe in cases with high
parasitemia (Baneth et al., 2001; Baneth and Weigler, 1997). The
infection rate of He. canis was high in R. sanguineus ticks collected
from dogs in our study. This study demonstrated that He. canis and
its vector R. sanguineus (Baneth et al., 2001) are present in all the
studied areas except for Jenin in which He. canis was not detected.

We found one tick infected with He. canis which was collected
from a sheep and B. ovis was detected in one Ha. parva collected
from dog. This was unexpected, because these parasites are con-
sidered not to infect these animal hosts. These detections might
be related to the possibility that these ticks fed on other hosts in
a previous life stage or as adult males and became infected before
taking an additional blood meal on the host on which they were
found. The mere presence of pathogen DNA in ticks does not nec-
essarily mean that they are biological vectors, as any pathogen in
the blood meal could make the tick positive without the tick neces-
sarily transmitting it to a susceptible animal host in the next blood
meal.

5. Conclusions

This is the first report describing the presence of several tick-
borne pathogens of veterinary importance in Palestine. The RFLP
method based on digestion of the18S rRNA amplicon with the
restriction enzyme Apol proved useful for discriminating not only
between the piroplasms T. ovis and B. vogeli, but also to confirm He.
canis infection. It was possible to rely on the sizes of the upper frag-
ments (394 bp for He. canis, 244 bp for T. ovis, 367 bp for B. vogeli
and the 343 bp for B. ovis) to distinguish between these pathogens.
The results from this study suggest that vector-borne infections of
dogs and small ruminants are common, widespread and in need
of further investigation in Palestine in order to establish effective
measures to control their vector ticks.

Acknowledgments

This study was supported financially by grant 2014.52146
funded by the Netherlands Ministry of Foreign Affairs, The Hague,
Netherlands and USAID grant MERC TA-MOU-12-M32-038. We
thank Mr. Samir Sawalha, Taher Zaid and Ahmad Abdelkader for
their kind help during sample collection.

References

Altay, K., Aktas, M., Dumanli, N., 2008. Detection of Babesia ovis by PCR in
Rhipicephalus bursa collected from naturally infested sheep and goats. Res. Vet.
Sci. 85,116-119.

Aydin, M.F,, Seving, F., Sevinc, M., 2015. Molecular detection and characterization
of Hepatozoon spp. in dogs from the central part of Turkey. Ticks Tick Borne

Dis. 6, 388-392.
Bai, Q. Liy, G, Liu, D., Ren, |., Li, X., 2002. Isolation and preliminary characterization

of a large Babesia sp. from sheep and goats in the eastern part of Gansu
Province, China. Parasitol. Res. 88, S16-S21.
Baneth, G., Weigler, B., 1997. Retrospective case-control study of hepatozoonosis
in dogs in Israel. ]. Vet. Intern. Medi. Am. Coll. Vet. Intern. Med. 11, 365-370.
Baneth, G., Samish, M., Alekseev, E., Aroch, I., Shkap, V., 2001. Transmission of
Hepatozoon canis to dogs by naturally-fed or percutaneously-injected
Rhipicephalus sanguineus ticks. |. Parasitol. 87, 606-611.

Bishop, R., Musoke, A., Morzaria, S., Gardner, M., Nene, V., 2004. Theileria:
intracellular protozoan parasites of wild and domestic ruminants transmitted
by ixodid ticks. Parasitology 129 (Suppl), S271-5283.

Casati, S., Sager, H., Gern, L., Piffaretti, ].C., 2006. Presence of potentially pathogenic
Babesia sp. for human in Ixodes ricinus in Switzerland. Ann. Agric. Environ.
Med. 13, 65-70.

Criado-Fornelio, A., Martinez-Marcos, A., Buling-Sarana, A., Barba-Carretero, |.C.,
2003. Molecular studies on Babesia, Theileria and Hepatozoon in southern
Europe. Part II. phylogenetic analysis and evolutionary history. Vet. Parasitol.
114,173-194.

Duscher, G.G., Kubber-Heiss, A., Richter, B., Suchentrunk, F., 2013. A golden jackal
(Canis aureus) from Austria bearing Hepatozoon canis—import due to
immigration into a non-endemic area? Ticks Tick Borne Dis. 4, 133-137.

Erster, O., Roth, A., Wolkomirsky, R., Leibovich, B., Savitzky, 1., Shkap, V., 2016.
Transmission of Babesia ovis by different Rhipicephalus bursa developmental
stages and infected blood injection. Ticks Tick Borne Dis. 7, 13-19.

Esmaeilnejad, B., Tavassoli, M., Asri-Rezaei, S., Dalir-Naghadeh, B., Malekinejad, H.,

alilzadeh-Amin, G., Arjmand, ]., Golabi, M., Hajipour, N., 2014a. Evaluation of
antioxidant status, oxidative stress and serum trace mineral levels associated
with Babesia ovis parasitemia in sheep. Vet. Parasitol. 205, 38-45.

Esmaeilnejad, B., Tavassoli, M., Asri-Rezaei, S., Dalir-Naghadeh, B., Mardani, K.,

alilzadeh-Amin, G., Golabi, M., Arimand, ., 2014b. PCR-based detection of

Babesia ovis in Rhipicephalus bursa and small ruminants. |. Parasitol. Res. 2014,
294704.

Ewing, S.A., Panciera, R.J., 2003. American canine hepatozoonosis. Clin. Microbiol.
Rev. 16, 688-697.

Feldman-Muhsam, B., 1951. A note on East Mediterranean species of the
Haemaphysalis. Bull. Res. Counc. Isr. 1, 96-107.

Feldman-Muhsam, B., 1954. Revision of the genus Hyalomma. Bull. Res. Counc. Isr.
64.

Gao, Y.L, Yin, H,, Luo, |.X., Ouyang, W.Q., Bao, H.M,, Guan, G.Q., Zhang, Q.C., Lu, W.S.

Ma, M.L,, 2002. Development of an enzyme-linked immunosorbent assay for

the diagnosis of Theileria sp. infection in sheep. Parasitol. Res. 88, S8-10.

Gebrekidan, H., Hailu, A., Kassahun, A., Rohousova, ., Maia, C., Talmi-Frank, D.,
Warburg, A., Baneth, G., 2014. Theileria infection in domestic ruminants in
northern Ethiopia. Vet. Parasitol. 200, 31-38.

Harrus, S., Waner, T., 2011. Diagnosis of canine monocytotropic ehrlichiosis
(Ehrlichia canis): an overview. Vet. |. 187, 292-296.

Harrus, S., Perlman-Avrahami, A., Mumcuoglu, K.Y., Morick, D., Baneth, G., 2011a.

Molecular detection of Rickettsia massiliae, Rickettsia sibirica mongolitimonae
and Rickettsia conorii israelensis in ticks from Israel. Clin. Microbiol. Infect. 17,

176-180.
Harrus, S., Perlman-Avrahami, A., Mumcuoglu, K.Y., Morick, D., Eyal, O., Baneth, G.,

2011b. Molecular detection of Ehrlichia canis, Anaplasma bovis, Anaplasma
platys, Candidatus Midichloria mitochondrii and Babesia canis vogeli in ticks from
Israel. Clin. Microbiol. Infect. 17, 459-463.

Homer, M.J., Aguilar-Delfin, 1., Telford 3rd, S.R., Krause, P.J., Persing, D.H., 2000.
Babesiosis. Clin. Microbiol. Rev. 13, 451-469.

Inokuma, H., Yoshizaki, Y., Shimada, Y., Sakata, Y., Okuda, M., Onishi, T., 2003.
Epidemiological survey of Babesia species in Japan performed with specimens
from ticks collected from dogs and detection of new Babesia DNA closely
related to Babesia odocoilei and Babesia divergens DNA. ]. Clin. Microbiol. 41,
3494-3498.

Igbal, F., Khattak, R., Ozubek, S., Khattak, M., Rasul, A., Aktas, M., 2013. Application
of the reverse line blot assay for the molecular detection of Theileria and
Babesia sp. in sheep and goat blood samples from Pakistan. Iran. J. Parasitol. 8,
289-295.

Jalali, S.M., Khaki, Z., Kazemi, B., Rahbari, S., Shayan, P., Bandehpour, M., Yasini, S.P.,

2014. Molecular detection and identification of Theileria species by PCR-RFLP
method in sheep from Ahvaz, Southern Iran. Iran. J. Parasitol. 9, 99-106.

Karagenc, T.I., Pasa, S., Kirli, G., Hosgor, M., Bilgic, H.B., Ozon, Y.H., Atasoy, A., Eren,
H., 2006. A parasitological, molecular and serological survey of Hepatozoon
canis infection in dogs around the Aegean coast of Turkey. Vet. Parasitol. 135,
113-119.

Keysary, A, Eremeeva, M.E,, Leitner, M., Din, A.B., Wikswo, M.E., Mumcuoglu, K.Y.,
Inbar, M., Wallach, A.D., Shanas, U., King, R., Waner, T., 2011. Spotted fever
group rickettsiae in ticks collected from wild animals in Israel. Am. J. Trop.
Med. Hyg. 85, 919-923.

Liu, Z., Hou, |., Bakheit, M.A,, Salih, D.A., Luo, |., Yin, H., Ahmed, |.S., Seitzer, U., 2008.
Development of loop-mediated isothermal amplification (LAMP) assay for
rapid diagnosis of ovine theileriosis in China. Parasitol. Res. 103, 1407-1412.

M'’Ghirbi, Y., Hurtado, A., Barandika, |.F., Khlif, K., Ketata, Z., Bouattour, A., 2008. A
molecular survey of Theileria and Babesia parasites in cattle, with a note on the
distribution of ticks in Tunisia. Parasitol. Res. 103, 435-442.

Maia, C., Ferreira, A., Nunes, M., Vieira, M.L., Campino, L., Cardoso, L., 2014.
Molecular detection of bacterial and parasitic pathogens in hard ticks from
Portugal. Ticks Tick Borne Dis. 5, 409-414.

Najm, N.A., Meyer-Kayser, E., Hoffmann, L., Pfister, K., Silaghi, C., 2014. Hepatozoon
canis in German red foxes (Vulpes vulpes) and their ticks: molecular
characterization and the phylogenetic relationship to other Hepatozoon spp.
Parasitol. Res. 113, 2679-2685.

Pegram, R., Clifford, C., WalKer, |., Keirans, ]., 1987. Clarification of the Rhipicephalus
sanguineus group (Acari, Ixodoidea Ixodidae). I. R. sulcatus Neumann, 1908 and

R. turanicus Pomerantsev, 1936. Syst. Parasitol. 10.

Please cite this article in press as: Azmi, K., et al., Molecular detection of Theileria, Babesia, and Hepatozoon spp. in ixodid ticks from
Palestine. Ticks Tick-borne Dis. (2016), http://dx.doi.org/10.1016/j.ttbdis.2016.03.003



dx.doi.org/10.1016/j.ttbdis.2016.03.003
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0005
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0010
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0015
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0020
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0025
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0025
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0025
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0025
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0025
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0025
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0025
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0025
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0025
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0025
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0025
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0025
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0025
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0025
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0025
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0025
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0025
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0025
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0025
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0030
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0035
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0040
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0045
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0050
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0055
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0060
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0060
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0060
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0060
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0060
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0060
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0060
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0060
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0060
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0060
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0060
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0060
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0060
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0060
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0060
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0060
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0065
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0065
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0065
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0065
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0065
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0065
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0065
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0065
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0065
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0065
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0070
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0070
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0070
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0070
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0070
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0070
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0070
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0070
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0070
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0070
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0070
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0070
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0070
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0070
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0070
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0070
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0070
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0070
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0075
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0075
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0075
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0075
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0075
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0075
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0075
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0075
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0075
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0075
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0075
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0080
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0085
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0085
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0085
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0085
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0085
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0085
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0085
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0085
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0085
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0085
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0085
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0085
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0085
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0085
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0090
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0090
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0090
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0090
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0090
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0090
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0090
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0090
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0090
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0090
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0090
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0090
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0090
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0090
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0090
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0090
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0090
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0095
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0100
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0105
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0105
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0105
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0105
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0105
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0105
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0105
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0105
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0110
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0115
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0120
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0125
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0130
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0135
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0140
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0145
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0150
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0155
https://www.researchgate.net/publication/5962113_Detection_of_Babesia_ovis_by_PCR_in_Rhipicephalus_bursa_collected_from_naturally_infested_sheep_and_goats?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/5962113_Detection_of_Babesia_ovis_by_PCR_in_Rhipicephalus_bursa_collected_from_naturally_infested_sheep_and_goats?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/5962113_Detection_of_Babesia_ovis_by_PCR_in_Rhipicephalus_bursa_collected_from_naturally_infested_sheep_and_goats?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/273678644_Molecular_detection_and_characterization_of_Hepatozoon_spp_in_dogs_from_the_Central_part_of_Turkey?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/273678644_Molecular_detection_and_characterization_of_Hepatozoon_spp_in_dogs_from_the_Central_part_of_Turkey?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/273678644_Molecular_detection_and_characterization_of_Hepatozoon_spp_in_dogs_from_the_Central_part_of_Turkey?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/11321336_Isolation_and_preliminary_characterization_of_large_Babesia_sp_from_sheep_and_goats_in_the_eastern_part_of_Gansu_Province_China?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/11321336_Isolation_and_preliminary_characterization_of_large_Babesia_sp_from_sheep_and_goats_in_the_eastern_part_of_Gansu_Province_China?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/11321336_Isolation_and_preliminary_characterization_of_large_Babesia_sp_from_sheep_and_goats_in_the_eastern_part_of_Gansu_Province_China?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/13761053_Retrospective_case-control_study_of_hepatozoonosis_in_dogs_in_Israel?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/13761053_Retrospective_case-control_study_of_hepatozoonosis_in_dogs_in_Israel?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/13761053_Retrospective_case-control_study_of_hepatozoonosis_in_dogs_in_Israel?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/11913421_Transmission_of_Hepatozoon_canis_to_Dogs_by_Naturally-Fed_or_Percutaneously-Injected_Rhipicephalus_sanguineus_Ticks?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/11913421_Transmission_of_Hepatozoon_canis_to_Dogs_by_Naturally-Fed_or_Percutaneously-Injected_Rhipicephalus_sanguineus_Ticks?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/11913421_Transmission_of_Hepatozoon_canis_to_Dogs_by_Naturally-Fed_or_Percutaneously-Injected_Rhipicephalus_sanguineus_Ticks?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/11913421_Transmission_of_Hepatozoon_canis_to_Dogs_by_Naturally-Fed_or_Percutaneously-Injected_Rhipicephalus_sanguineus_Ticks?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/11913421_Transmission_of_Hepatozoon_canis_to_Dogs_by_Naturally-Fed_or_Percutaneously-Injected_Rhipicephalus_sanguineus_Ticks?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/7802855_Theileria_Intracellular_protozoan_parasites_of_wild_and_domestic_ruminants_transmitted_by_ixodid_ticks?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/7802855_Theileria_Intracellular_protozoan_parasites_of_wild_and_domestic_ruminants_transmitted_by_ixodid_ticks?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/7802855_Theileria_Intracellular_protozoan_parasites_of_wild_and_domestic_ruminants_transmitted_by_ixodid_ticks?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/6943589_Presence_of_potentially_pathogenic_Babesia_sp_for_human_in_Ixodes_ricinus_in_Switzerland?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/6943589_Presence_of_potentially_pathogenic_Babesia_sp_for_human_in_Ixodes_ricinus_in_Switzerland?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/6943589_Presence_of_potentially_pathogenic_Babesia_sp_for_human_in_Ixodes_ricinus_in_Switzerland?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/7092462_Molecular_studies_on_Babesia_Theileria_and_Hepatozoon_in_southern_Europe_-_Part_II_Phylogenetic_analysis_and_evolutionary_history?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/7092462_Molecular_studies_on_Babesia_Theileria_and_Hepatozoon_in_southern_Europe_-_Part_II_Phylogenetic_analysis_and_evolutionary_history?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/7092462_Molecular_studies_on_Babesia_Theileria_and_Hepatozoon_in_southern_Europe_-_Part_II_Phylogenetic_analysis_and_evolutionary_history?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/7092462_Molecular_studies_on_Babesia_Theileria_and_Hepatozoon_in_southern_Europe_-_Part_II_Phylogenetic_analysis_and_evolutionary_history?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/7092462_Molecular_studies_on_Babesia_Theileria_and_Hepatozoon_in_southern_Europe_-_Part_II_Phylogenetic_analysis_and_evolutionary_history?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/234104171_A_golden_jackal_Canis_aureus_from_Austria_bearing_Hepatozoon_canis-_import_due_to_immigration_into_a_non-endemic_area?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/234104171_A_golden_jackal_Canis_aureus_from_Austria_bearing_Hepatozoon_canis-_import_due_to_immigration_into_a_non-endemic_area?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/234104171_A_golden_jackal_Canis_aureus_from_Austria_bearing_Hepatozoon_canis-_import_due_to_immigration_into_a_non-endemic_area?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/234104171_A_golden_jackal_Canis_aureus_from_Austria_bearing_Hepatozoon_canis-_import_due_to_immigration_into_a_non-endemic_area?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/264124167_Evaluation_of_antioxidant_status_oxidative_stress_and_serum_trace_mineral_levels_associated_with_Babesia_ovis_parasitemia_in_sheep?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/264124167_Evaluation_of_antioxidant_status_oxidative_stress_and_serum_trace_mineral_levels_associated_with_Babesia_ovis_parasitemia_in_sheep?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/264124167_Evaluation_of_antioxidant_status_oxidative_stress_and_serum_trace_mineral_levels_associated_with_Babesia_ovis_parasitemia_in_sheep?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/264124167_Evaluation_of_antioxidant_status_oxidative_stress_and_serum_trace_mineral_levels_associated_with_Babesia_ovis_parasitemia_in_sheep?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/262786897_PCR-Based_Detection_of_Babesia_ovis_in_Rhipicephalus_bursa_and_Small_Ruminants?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/262786897_PCR-Based_Detection_of_Babesia_ovis_in_Rhipicephalus_bursa_and_Small_Ruminants?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/262786897_PCR-Based_Detection_of_Babesia_ovis_in_Rhipicephalus_bursa_and_Small_Ruminants?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/262786897_PCR-Based_Detection_of_Babesia_ovis_in_Rhipicephalus_bursa_and_Small_Ruminants?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/5458842_American_Canine_Hepatozoonosis?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/5458842_American_Canine_Hepatozoonosis?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/5458842_American_Canine_Hepatozoonosis?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/5458842_American_Canine_Hepatozoonosis?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/232011957_Revision_of_the_genus_Hyalomma?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/232011957_Revision_of_the_genus_Hyalomma?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/11321349_Development_of_an_enzyme-linked_immunosorbent_assay_for_the_diagnosis_of_Theileria_sp_infection_in_sheep_Parasitol_Res_13S8-S10?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/11321349_Development_of_an_enzyme-linked_immunosorbent_assay_for_the_diagnosis_of_Theileria_sp_infection_in_sheep_Parasitol_Res_13S8-S10?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/11321349_Development_of_an_enzyme-linked_immunosorbent_assay_for_the_diagnosis_of_Theileria_sp_infection_in_sheep_Parasitol_Res_13S8-S10?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/260228918_Theileria_infection_in_domestic_ruminants_in_northern_Ethiopia?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/260228918_Theileria_infection_in_domestic_ruminants_in_northern_Ethiopia?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/260228918_Theileria_infection_in_domestic_ruminants_in_northern_Ethiopia?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/41942221_Diagnosis_of_canine_monocytotropic_ehrlichiosis_Ehrlichia_canis_an_overview_Vet_J?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/41942221_Diagnosis_of_canine_monocytotropic_ehrlichiosis_Ehrlichia_canis_an_overview_Vet_J?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/42440157_Molecular_detection_of_Rickettsia_massiliae_Rickettsia_sibirica_mongolitimonae_and_Rickettsia_conorii_israelensis_in_ticks_from_Israel?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/42440157_Molecular_detection_of_Rickettsia_massiliae_Rickettsia_sibirica_mongolitimonae_and_Rickettsia_conorii_israelensis_in_ticks_from_Israel?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/42440157_Molecular_detection_of_Rickettsia_massiliae_Rickettsia_sibirica_mongolitimonae_and_Rickettsia_conorii_israelensis_in_ticks_from_Israel?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/42440157_Molecular_detection_of_Rickettsia_massiliae_Rickettsia_sibirica_mongolitimonae_and_Rickettsia_conorii_israelensis_in_ticks_from_Israel?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/45268938_Molecular_detection_of_Ehrlichia_canis_Anaplasma_bovis_Anaplasma_platys_Candidatus_Midichloria_mitochondrii_and_Babesia_canis_vogeli_in_ticks_from_Israel_Clin_Microbiol_Infect?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/45268938_Molecular_detection_of_Ehrlichia_canis_Anaplasma_bovis_Anaplasma_platys_Candidatus_Midichloria_mitochondrii_and_Babesia_canis_vogeli_in_ticks_from_Israel_Clin_Microbiol_Infect?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/45268938_Molecular_detection_of_Ehrlichia_canis_Anaplasma_bovis_Anaplasma_platys_Candidatus_Midichloria_mitochondrii_and_Babesia_canis_vogeli_in_ticks_from_Israel_Clin_Microbiol_Infect?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/45268938_Molecular_detection_of_Ehrlichia_canis_Anaplasma_bovis_Anaplasma_platys_Candidatus_Midichloria_mitochondrii_and_Babesia_canis_vogeli_in_ticks_from_Israel_Clin_Microbiol_Infect?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/45268938_Molecular_detection_of_Ehrlichia_canis_Anaplasma_bovis_Anaplasma_platys_Candidatus_Midichloria_mitochondrii_and_Babesia_canis_vogeli_in_ticks_from_Israel_Clin_Microbiol_Infect?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/45268938_Molecular_detection_of_Ehrlichia_canis_Anaplasma_bovis_Anaplasma_platys_Candidatus_Midichloria_mitochondrii_and_Babesia_canis_vogeli_in_ticks_from_Israel_Clin_Microbiol_Infect?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/10625701_Epidemiological_Survey_of_Babesia_Species_in_Japan_Performed_with_Specimens_from_Ticks_Collected_from_Dogs_and_Detection_of_New_Babesia_DNA_Closely_Related_to_Babesia_odocoilei_and_Babesia_divergens_D?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/10625701_Epidemiological_Survey_of_Babesia_Species_in_Japan_Performed_with_Specimens_from_Ticks_Collected_from_Dogs_and_Detection_of_New_Babesia_DNA_Closely_Related_to_Babesia_odocoilei_and_Babesia_divergens_D?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/10625701_Epidemiological_Survey_of_Babesia_Species_in_Japan_Performed_with_Specimens_from_Ticks_Collected_from_Dogs_and_Detection_of_New_Babesia_DNA_Closely_Related_to_Babesia_odocoilei_and_Babesia_divergens_D?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/10625701_Epidemiological_Survey_of_Babesia_Species_in_Japan_Performed_with_Specimens_from_Ticks_Collected_from_Dogs_and_Detection_of_New_Babesia_DNA_Closely_Related_to_Babesia_odocoilei_and_Babesia_divergens_D?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/10625701_Epidemiological_Survey_of_Babesia_Species_in_Japan_Performed_with_Specimens_from_Ticks_Collected_from_Dogs_and_Detection_of_New_Babesia_DNA_Closely_Related_to_Babesia_odocoilei_and_Babesia_divergens_D?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/255178997_Application_of_the_Reverse_Line_Blot_Assay_for_the_Molecular_Detection_of_Theileria_and_Babesia_sp_in_Sheep_and_Goat_Blood_Samples_from_Pakistan?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/255178997_Application_of_the_Reverse_Line_Blot_Assay_for_the_Molecular_Detection_of_Theileria_and_Babesia_sp_in_Sheep_and_Goat_Blood_Samples_from_Pakistan?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/255178997_Application_of_the_Reverse_Line_Blot_Assay_for_the_Molecular_Detection_of_Theileria_and_Babesia_sp_in_Sheep_and_Goat_Blood_Samples_from_Pakistan?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/255178997_Application_of_the_Reverse_Line_Blot_Assay_for_the_Molecular_Detection_of_Theileria_and_Babesia_sp_in_Sheep_and_Goat_Blood_Samples_from_Pakistan?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/260516608_Molecular_Detection_and_Identification_of_Theileria_Species_by_PCR-RFLP_Method_in_Sheep_from_Ahvaz_Southern_Iran?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/260516608_Molecular_Detection_and_Identification_of_Theileria_Species_by_PCR-RFLP_Method_in_Sheep_from_Ahvaz_Southern_Iran?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/260516608_Molecular_Detection_and_Identification_of_Theileria_Species_by_PCR-RFLP_Method_in_Sheep_from_Ahvaz_Southern_Iran?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/7536379_A_parasitological_molecular_and_serological_survey_of_Hepatozoon_canis_infection_in_dogs_around_the_Aegean_coast_of_Turkey?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/7536379_A_parasitological_molecular_and_serological_survey_of_Hepatozoon_canis_infection_in_dogs_around_the_Aegean_coast_of_Turkey?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/7536379_A_parasitological_molecular_and_serological_survey_of_Hepatozoon_canis_infection_in_dogs_around_the_Aegean_coast_of_Turkey?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/7536379_A_parasitological_molecular_and_serological_survey_of_Hepatozoon_canis_infection_in_dogs_around_the_Aegean_coast_of_Turkey?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/51766031_Spotted_Fever_Group_Rickettsiae_in_Ticks_Collected_from_Wild_Animals_in_Israel?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/51766031_Spotted_Fever_Group_Rickettsiae_in_Ticks_Collected_from_Wild_Animals_in_Israel?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/51766031_Spotted_Fever_Group_Rickettsiae_in_Ticks_Collected_from_Wild_Animals_in_Israel?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/51766031_Spotted_Fever_Group_Rickettsiae_in_Ticks_Collected_from_Wild_Animals_in_Israel?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/23218373_Development_of_loop-mediated_isothermal_amplification_LAMP_assay_for_rapid_diagnosis_of_ovine_theileriosis_in_China?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/23218373_Development_of_loop-mediated_isothermal_amplification_LAMP_assay_for_rapid_diagnosis_of_ovine_theileriosis_in_China?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/23218373_Development_of_loop-mediated_isothermal_amplification_LAMP_assay_for_rapid_diagnosis_of_ovine_theileriosis_in_China?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/5304817_A_molecular_survey_of_Theileria_and_Babesia_parasites_in_cattle_with_a_note_on_the_distribution_of_ticks_in_Tunisia?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/5304817_A_molecular_survey_of_Theileria_and_Babesia_parasites_in_cattle_with_a_note_on_the_distribution_of_ticks_in_Tunisia?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/5304817_A_molecular_survey_of_Theileria_and_Babesia_parasites_in_cattle_with_a_note_on_the_distribution_of_ticks_in_Tunisia?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/261725980_Molecular_detection_of_bacterial_and_parasitic_pathogens_in_hard_ticks_from_Portugal?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/261725980_Molecular_detection_of_bacterial_and_parasitic_pathogens_in_hard_ticks_from_Portugal?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/261725980_Molecular_detection_of_bacterial_and_parasitic_pathogens_in_hard_ticks_from_Portugal?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/263093992_Hepatozoon_canis_in_German_red_foxes_Vulpes_vulpes_and_their_ticks_Molecular_characterization_and_the_phylogenetic_relationship_to_other_Hepatozoon_spp?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/263093992_Hepatozoon_canis_in_German_red_foxes_Vulpes_vulpes_and_their_ticks_Molecular_characterization_and_the_phylogenetic_relationship_to_other_Hepatozoon_spp?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/263093992_Hepatozoon_canis_in_German_red_foxes_Vulpes_vulpes_and_their_ticks_Molecular_characterization_and_the_phylogenetic_relationship_to_other_Hepatozoon_spp?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/263093992_Hepatozoon_canis_in_German_red_foxes_Vulpes_vulpes_and_their_ticks_Molecular_characterization_and_the_phylogenetic_relationship_to_other_Hepatozoon_spp?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/225519234_Clarification_of_the_Rhipicephalus_sanguineus_group_Acari_Ixodoidea_Ixodidae_I_R_sulcatus_Neumann_1908_and_R_turanicus_Pomerantsev_1936_Syst_Parasitol?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/225519234_Clarification_of_the_Rhipicephalus_sanguineus_group_Acari_Ixodoidea_Ixodidae_I_R_sulcatus_Neumann_1908_and_R_turanicus_Pomerantsev_1936_Syst_Parasitol?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/225519234_Clarification_of_the_Rhipicephalus_sanguineus_group_Acari_Ixodoidea_Ixodidae_I_R_sulcatus_Neumann_1908_and_R_turanicus_Pomerantsev_1936_Syst_Parasitol?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==

ARTICLE IN PRESS

8

Piratae, S., Pimpjong, K., Vaisusuk, K., Chatan, W., 2015. Molecular detection of
Ehrlichia canis, Hepatozoon canis and Babesia canis vogeli in stray dogs in
Mahasarakham province, Thailand. Ann. Parasitol. 61, 183-187.

Razmi, G., Pourhosseini, M., Yaghfouri, S., Rashidi, A., Seidabadi, M., 2013.
Molecular detection of Theileria spp. and Babesia spp. in sheep and ixodid ticks
from the northeast of Iran. |. Parasitol. 99, 77-81.

Rjeibi, M.R., Gharbi, M., Mhadhbi, M., Mabrouk, W., Ayari, B., Nasfi, ., Jedidi, M.

Sassi, L., Rekik, M., Darghouth, M.A., 2014. Prevalence of piroplasms in small
ruminants in North-West Tunisia and the first genetic characterisation of
Babesia ovis in Africa. Parasite 21, 23.

Salant, H., Mumcuoglu, K.Y., Baneth, G., 2014. Ectoparasites in urban stray cats in
Jerusalem, Israel: differences in infestation patterns of fleas, ticks and
permanent ectoparasites. Med. Vet. Entomol. 28, 314-318.

Schnittger, L., Yin, H., Gubbels, M.]., Beyer, D., Niemann, S., Jongejan, F., Ahmed, |.S.

2003. Phylogeny of sheep and goat Theileria and Babesia parasites. Parasitol.

Res. 91, 398-406.

Solano-Gallego, L., Baneth, G., 2011. Babesiosis in dogs and cats—expanding

parasitological and clinical spectra. Vet. Parasitol. 181, 48-60.

K. Azmi et al. / Ticks and Tick-borne Diseases xxx (2016) xxX—Xxx

Solano-Gallego, L., Rossi, L., Scroccaro, A.M., Montarsi, F., Caldin, M., Furlanello, T.,

Trotta, M., 2012. Detection of Leishmania infantum DNA mainly in Rhipicephalus
sanguineus male ticks removed from dogs living in endemic areas of canine
leishmaniosis. Parasites Vectors 5, 98.

Theodoropoulos, G., Gazouli, M., Ikonomopoulos, ].A., Kantzoura, V., Kominakis, A.,

2006. Determination of prevalence and risk factors of infection with Babesia in
small ruminants from Greece by polymerase chain reaction amplification. Vet.

Parasitol. 135, 99-104.

Tolnai, Z., Sreter-Lancz, Z., Sreter, T., 2015. Spatial distribution of Anaplasma

phagocytophilum and Hepatozoon canis in red foxes (Vulpes vulpes) in Hungary.
Ticks Tick Borne Dis. 6, 645-648.

Zintl, A., Mulcahy, G., Skerrett, H.E., Taylor, S.M., Gray, |.S., 2003. Babesia divergens,
a bovine blood parasite of veterinary and zoonotic importance. Clin. Microbiol.

Rev. 16, 622-636.



dx.doi.org/10.1016/j.ttbdis.2016.03.003
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0160
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0165
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0170
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0175
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0180
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0180
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0180
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0180
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0180
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0180
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0180
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0180
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0180
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0180
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0180
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0180
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0180
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0180
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0180
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0185
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0185
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0185
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0185
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0185
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0185
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0185
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0185
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0185
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0185
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0185
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0185
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0185
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0185
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0185
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0185
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0185
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0190
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0195
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0200
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0205
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0205
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0205
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0205
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0205
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0205
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0205
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0205
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0205
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0205
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0205
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0205
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0205
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0205
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0205
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0205
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0205
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0205
http://refhub.elsevier.com/S1877-959X(16)30040-1/sbref0205
https://www.researchgate.net/publication/230749728_Molecular_Detection_of_Theileria_Spp_and_Babesia_Spp_in_Sheep_and_Ixodid_Ticks_from_the_Northeast_of_Iran?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/230749728_Molecular_Detection_of_Theileria_Spp_and_Babesia_Spp_in_Sheep_and_Ixodid_Ticks_from_the_Northeast_of_Iran?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/230749728_Molecular_Detection_of_Theileria_Spp_and_Babesia_Spp_in_Sheep_and_Ixodid_Ticks_from_the_Northeast_of_Iran?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/262536982_Prevalence_of_piroplasms_in_small_ruminants_in_North-West_Tunisia_and_the_first_genetic_characterisation_of_Babesia_ovis_in_Africa?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/262536982_Prevalence_of_piroplasms_in_small_ruminants_in_North-West_Tunisia_and_the_first_genetic_characterisation_of_Babesia_ovis_in_Africa?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/262536982_Prevalence_of_piroplasms_in_small_ruminants_in_North-West_Tunisia_and_the_first_genetic_characterisation_of_Babesia_ovis_in_Africa?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/262536982_Prevalence_of_piroplasms_in_small_ruminants_in_North-West_Tunisia_and_the_first_genetic_characterisation_of_Babesia_ovis_in_Africa?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/258312875_Ectoparasites_in_urban_stray_cats_in_Jerusalem_Israel_Differences_in_infestation_patterns_of_fleas_ticks_and_permanent_ectoparasites?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/258312875_Ectoparasites_in_urban_stray_cats_in_Jerusalem_Israel_Differences_in_infestation_patterns_of_fleas_ticks_and_permanent_ectoparasites?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/258312875_Ectoparasites_in_urban_stray_cats_in_Jerusalem_Israel_Differences_in_infestation_patterns_of_fleas_ticks_and_permanent_ectoparasites?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/9084405_Phylogeny_of_sheep_and_goat_Theileria_and_Babesia_parasites?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/9084405_Phylogeny_of_sheep_and_goat_Theileria_and_Babesia_parasites?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/9084405_Phylogeny_of_sheep_and_goat_Theileria_and_Babesia_parasites?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/51125988_Babesiosis_in_dogs_and_cats-Expanding_parasitological_and_clinical_spectra?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/51125988_Babesiosis_in_dogs_and_cats-Expanding_parasitological_and_clinical_spectra?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/225052720_Detection_of_Leishmania_infantum_DNA_mainly_in_Rhipicephalus_sanguineus_male_ticks_removed_from_dogs_living_in_endemic_areas_of_canine_leishmaniosis?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/225052720_Detection_of_Leishmania_infantum_DNA_mainly_in_Rhipicephalus_sanguineus_male_ticks_removed_from_dogs_living_in_endemic_areas_of_canine_leishmaniosis?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/225052720_Detection_of_Leishmania_infantum_DNA_mainly_in_Rhipicephalus_sanguineus_male_ticks_removed_from_dogs_living_in_endemic_areas_of_canine_leishmaniosis?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/225052720_Detection_of_Leishmania_infantum_DNA_mainly_in_Rhipicephalus_sanguineus_male_ticks_removed_from_dogs_living_in_endemic_areas_of_canine_leishmaniosis?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/7621277_Determination_of_prevalence_and_risk_factors_of_infection_with_Babesia_in_small_ruminants_from_Greece_by_polymerase_chain_reaction_amplification?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/7621277_Determination_of_prevalence_and_risk_factors_of_infection_with_Babesia_in_small_ruminants_from_Greece_by_polymerase_chain_reaction_amplification?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/7621277_Determination_of_prevalence_and_risk_factors_of_infection_with_Babesia_in_small_ruminants_from_Greece_by_polymerase_chain_reaction_amplification?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/7621277_Determination_of_prevalence_and_risk_factors_of_infection_with_Babesia_in_small_ruminants_from_Greece_by_polymerase_chain_reaction_amplification?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/277727063_Spatial_distribution_of_Anaplasma_phagocytophilum_and_Hepatozoon_canis_in_red_foxes_Vulpes_vulpes_in_Hungary?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/277727063_Spatial_distribution_of_Anaplasma_phagocytophilum_and_Hepatozoon_canis_in_red_foxes_Vulpes_vulpes_in_Hungary?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/277727063_Spatial_distribution_of_Anaplasma_phagocytophilum_and_Hepatozoon_canis_in_red_foxes_Vulpes_vulpes_in_Hungary?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/9053192_Babesia_divergens_a_Bovine_Blood_Parasite_of_Veterinary_and_Zoonotic_Importance?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/9053192_Babesia_divergens_a_Bovine_Blood_Parasite_of_Veterinary_and_Zoonotic_Importance?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==
https://www.researchgate.net/publication/9053192_Babesia_divergens_a_Bovine_Blood_Parasite_of_Veterinary_and_Zoonotic_Importance?el=1_x_8&enrichId=rgreq-b7b91fae4ab65a307aa226f0333c5132-XXX&enrichSource=Y292ZXJQYWdlOzI5NzYxNzg2MTtBUzozMzg4NTM1MDUzMjMwMDlAMTQ1NzgwMDM3OTQ3Nw==

