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ABSTRACT

Canine monocytic ehrlichiosis is a disease which can
cause death in dogs and cats by the Ehrlichia canis and
transmitted by hard ticks. The main vector is Rhi-
picephalus sanguineus which is a common tick in Iran
and common ectoparasite on dogs. Few researches has
been done to show Ehrlichiosis situation in dog’s ticks.
Animal husbandry in Meshkin-Shahr County from
Ardebil province (North-West Iran) is the main job of
people. Specimens were collected on dogs’ ears, neck,
shoulder and toes and they were transferred to the En-
tomology Laboratory, School of Public Health, Tehran
University of Medical Sciences. After DNA extraction,
Ehrlichia agent was detected by nested-PCR, 16 s rRNA
amplification. Determination of sequence homologies
have been done in Gen-Bank. 146 ticks were identified
which included 29.44% female and 47.94% male. Rhi-
picephalus sanguineus were the most prevalent ticks.
Ehrlichia spp and Anaplasma spp were found in 43.84%
of all the specimens containing Anaplasma ovis, and
Ehrlichia sp. and Herlichia canis. Rhipicephalus san-
guineus is widely spread and the most common ticks on
dogs. As far as we know, this is the first report of E.
canis in vector from Iran. Nested PCR showed that hard
ticks can contain Anaplasma ovis, Ehrlichia spp and E.
canis. These results warrant studying on vector compe-
tence of ticks for the Ehrlichiosis agents.
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1. INTRODUCTION

Tick-borne pathogens lead to over 100,000 cases of ill-
ness in the world each year [1]. Ehrlichia chaffeensis, E.
canis, E. ewingii, and Anaplasma phagocytophilum are
the most significant tick-borne pathogens of human and
animals belong to the family Anaplasmataceae. Ehrlichi-
osis is a worldwide zoonosis illness, mostly occurs in
tropical and subtropical regions that are close to the vec-
tor’s distribution [2,3].

Canine monocytic ehrlichiosis (CME) is a tick-borne
disease which can cause death in dogs and cats by the
Ehrlichia canis, that is an obligate intracellular bacteria
[1]. The main vector is Brown dog tick, Rhipicephalus
sanguineus [4]. This tick can transmit E. canis, 155 days
after infection and act as a strong reservoir; they can
transmit the pathogen transtadially [5,6]. Rhipicephalus
sanguineus has been reported as a vector of Ehrlichia
canis, Babesia canis and Borrelia burgdorferi. During
the attachments on the host, they transmit the infection to
host via salivation and regurgitation at the attachment
site [7,8].

Rhipicephalus sanguineus is a common tick in Iran
and its common hosts are domestic dogs [9]. Tick lives
on dogs for all stages of development. They can also
attach to the small animals like rodents, cattle and hu-
mans [3,10]. Adults are found mainly on the dogs’ ears,
along the neck and shoulder and between the toes.
Nymphs are usually found on ears and long haired areas
of the neck [11].

Despite of studies that have been done on ticks infesta-
tion and tick-borne diseases in Iran recently, few re-
searches have been done to assess the situation of Ehr-
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lichiosis in dog ticks. The first report of Anaplasma
phagocytophilum in Iran has showed that 5.1% of Ixodes
ricinus population had been infected by this Rickettsia
[12]. Also, in Ahvaz, 20.83% of dogs with thrombocyto-
penic and 8.05% of dogs without thrombocytopenic had
been positive for ehrlichiosis [13].

2. MATERIALS AND METHODS

Study area: This study was conducted in Meshkin-
Shahr County from Ardebil province (North-West Iran)
with 38 degrees North latitude and 47 degrees Eastern
longitude. Approximately 70,000 people live in this county
and animal husbandry is the occupation of most people.

Samples collection: From December 2011 to Decem-
ber 2012, 36 dogs in Meshkin-Shahr (Figure 1) were
selected for this study. Ticks were mostly found on ears,
neck, shoulder and toes. Specimens were collected from
dogs using a forceps, in this part should be careful not to
damage the tick body otherwise it will be difficult to
morphological identification, then transferred into the
labeled holding tubes individually. In some cases it was
impossible to collect all ticks due to lack of time or dog’s
behavior.

Specimens were transferred to the Entomology Labo-
ratory, School of Public Health, Tehran University of
Medical Sciences. All specimens were identified based
on morphological characteristics and the keys given by
Janbakhsh and Walker based on shape of capitulum,
scutum, eyes, festoone and hypostome [14,15].

DNA extraction: DNA was extracted using the G-
spin™ Genomic DNA Extraction kit (iNtRON). Ex-
traction was carried out according to the manufacturer
instructions by grinding of individual ticks in an eppen-
dorf microtube after maintaining 5 minutes in the liquid
nitrogen tank and using glass pestle. 400 pl of G-buffer
per 20 - 30 mg of tissue was added and incubated at 70°C
for 5 - 10 min (for much tissue increased incubation time)
then mixed well 2 - 3 times. 400 pl of Binding buffer
was added and transferred to the G-spine columns in the
next step, centrifuged for 1 min at 13,000 rpm. In the
subsequent process, 500 pl of washing buffer and 200 pl
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Figure 1. Geographical location of Ardebil province and Mesh-
kin-Shahr county, Iran.

Copyright © 2013 SciRes.

of elution buffer were added respectively and centrifuged
for 1 min at 13,000 rpm. After adding elution buffer,
samples were incubated for 1 min at room temperature.
Samples could store at 4°C.

Detection of Ehrlichia spp. by Nested-PCR: Using
primers (Table 1) detection of Ehrlichia was performed
by nested-PCR, 16 s rRNA amplification, [16]. PCR am-
plifications were done in a Maxime PCR premix kit
(iTaq). For primary reactions 5 pl of purified DNA was
used as a template in mentioned PCR premix kit. The
PCR cycles were consist of 5 minutes at 94°C, 35 cycles
of 94°C for 1 minute (denaturation of DNA), 60°C for 1
minutes (annealing of primers), 72°C for 1 minutes
(extension of the primers), and a final extension at 72°C
for 7 minutes. Nested-PCR assay was performed using
species-specific primers (Ehr 3, Ehr 4) (Table 1) [17]
and 3.0 pL from the initial PCR was used as a template.
The PCR products were visualized on a 1% agarose gel,
stained with ethidium bromide and UV light in TBE
buffer (0.09 mM Tris, 0.09 mM boric acidand 20 mM
EDTA, pH 8.3).

Nucleotide sequencing: Sequencing was performed
using an ABI 3730 sequencer machine. Obtained se-
quences were checked to correct ambiguities. Determi-
nation of sequence homologies have been done in Gen-
Bank by BlastN and aligned with ClustalW was checked
using basic local alignment search tool (BLAST) analysis
software (www.ncbi.nlm.nih.gov/BLAST).

3. RESULT

Tick Species: A total of 146 collected ticks were mor-
phologically identified to the species level. They included
two Rhipicephalus, three Hyalomma, two Dermacentor
and one Ornithodoros species (the species of ticks have
been shown in Table 2).

As expected, Rhipicephalus sanguineus with 32.19%
were the most prevalent ticks on dogs in the mentioned
area and the number of males was higher than females;
the sex ratio (number of males/females * 100) was 144.
10%. In the second ranking, after Rhipicephalus san-
guineus specimens, Rhipicephalus bursa was the most

Table 1. Details of the primers were used for Ehrlichia spp.
and Anaplasma spp. detection in ticks collected on dogs, Arde-
bil Province, Iran, 2012.

5’-GAACGAACGCTGGCGGCAA- Ehr I (Forward

Nested-PCR GC-3’ Primer)
1 5’-AGTA[T/C]CG[A/G]ACCAGATA- Her 2 (Reverse

GCCGC-3’ Primer)
5’-TGCATAGGAATCTACCTAGT- Her 3 (Forward

Nested-PCR. AG-3’ Primer)
2 5’-CTAGGAATTCCGCTATCCT-  Her 4 (Reverse

CT-3’ Primer)
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Table 2. Details of tick specimens were PCR positive against
Ehrlichia spp. and Anaplasma spp.

% Species Positive % Positive
. in Ehrlichia spp.  Ehrlichia spp.
Species No. Collected & Anaplasma & Anaplasma
Specimens spp. spp.

Rhipicephalus . 5, g 30 63.82

sanguineus
Rhipicephalus

bursa 23 15.75 12 52.17
Hyalomma 5 59 9 45
asiaticum

Hyalomma & o 0 0
marginatum

Hyalomma

anatolicum 6 41 4 66.66
Dern_1acentor 3 205 0 0

niveus

Dermacentor

marginatus 15 10.27 9 60
Ormthodo_ros 16 10.95 0 0

lahorensis

Total 146 100 64 43.83

prevalent tick with 15.75% which 7.57% of them were
nymphs.

On total, 43 (29.44%) out of all 146 specimens were
female and 70 (47.94%) were male; the remaining
22.62% were held by the nymphs; however, the ratio of-
Dermacentor niveus specimens was significantly much
lower (2.05%) than that of the other.

Ehrlichia and Anaplasma Detection: 146 specimens,
including 47 Rhipicephalus sanguineus, 23 Rhipicepha-
lus bursa, 20 Hyalomma asiaticum, 16 Hyalomma mar-
ginatum, 3 Dermacentor niveus, 6 Hyalomma anatolicu
and 15 Dermacentor marginatus were tested for the
presence of ehrlichial’s DNA. Ehrlichia’s DNA and Ana-
plasma’s DNA was found in 64 (43.84%) out of the 146
specimens (generated characteristic 524 bp products,
Figure 2). Nested PCR detected ehrlichial DNA in both
adult and nymph of Rhipicephalus sanguineus and Hya-
lomma asiaticum ticks in which 21.17% of nymphal and
53.42% of adult ticks were positive. Of 47 Rhipicephalus
sanguineus from Meshkin-Shahr county, 30 (63.82%) test-
ed specimens were positive.

Out of the 30 infected specimens that were sequenced,
17 (56.6%) specimens were infected with Anaplasma
ovis, seven of these were Rhipicephalus sanguineus, six
Hyalomma asiaticum, three Dermacentor marginatus
and one Hyalomma anatolicum.

The Ehrlichia sp. infected ticks were 6 (20%) out of
30 specimens, they were three Rhipicephalus sanguineus,
two Dermacentor marginatus and one Hyalomma anato-
licum.

Copyright © 2013 SciRes.
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Figure 2. 16 s rRNA amplification of Ehrlichia spp. and
Anaplasma spp. in ticks using nested-PCR. Lanes P: posi-
tive control, Lane N: Negative control, Lanes 1, 2, 3, 4, 5
represent Ehrlichia spp. and Anaplasma spp. (524 bp).

5 (16.66%) specimens were infected with Ehrlichia
canis in which all of them were Rhipicephalus sangui-
neus.

Comparison of the sequences with available data in
GenBank showed that the sequences were highly similar
to ITS2 region of Anaplasma ovis and Ehrlichia sp.,
Ehrlichia canis with 99%, 97%, and 99% identity re-
spectively. Obtained sequences from this study were sub-
mited to the GenBank, under the accession numbers
KC685627, KC685628 and KC685629.

4. DISCUSSION

Rhipicephalus sanguineus is believed to maintain Canine
monocytic ehrlichiosis (CME) transstadially [4]. This
species is widely spread not only in Iran but also in all
over the world [9]. This research emphasizes that the
most common tick on dogs is R. sanguineus as had been
mentioned in 2011 by Mosallanejad et al. [18].

The results demonstrate the presence of E. canis in R.
sanguineus as its vector. To our knowledge, this is the
first report of E. canis in this tick from Iran; although,
previously, E. canis had been detected in a variety of
dogs ticks at Khouzistan province in Iran [13].

Nested PCR may enhance the sensitivity of detection
of target nucleotide sequences [19]. This technique has
been shown to be sensitive for direct identification of
ehrlichiae in ticks [20,21]. Nested PCR with subsequent
sequencing had been shown that hard ticks had been con-
taining Anaplasma ovis and Ehrlichia spp. DNA [22].
This study provides primary data, regarding the preva-
lence of E. canis (16.66%), in ticks from Ardebil in North-
West of Iran.

The infection rate of A. ovis was 56.6% and seemed to
be higher than A. phagocytophilum which was 5.1% in
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Bashirbod and his colleagues’ study [12]; also it is higher
than Anaplasma bovis infection rate in cattle, based on
Noaman and Shayan research [23]. It was worth noting
that there was no A. bovis and A. marginale in our study.

In addition, 21.17% of nymphs and at least 53.42% of
adults were positive for A. ovis and Ehrlichia spp. At-
tempts to detect the agent in other tick species were also
successful. This study has been intended to do a com-
prehensive survey of ehrlichia distribution in ticks; it was
designed to investigate the presence of Anaplasma spp.
and Ehrlichia spp. in north-west of Iran that has been
shown Rhipicephalus sanguineus, R. bursa, Hyalomma
asiaticum, H. anatolicum and D. marginatus can be in-
fected with Anaplasma spp. and Ehrlichia spp.

It is proposed that the competency of vectors be meas-
ured in the future studies in Rhipicephalus sanguineus,
Hyalomma asiaticum, H. anatolicum and Dermacentor
marginatus.
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