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@) O . ABSTRACT

Coxiella burnetii (causative agent of Q fever) is an important zoonotic disease
with a universal occurrence. Ticks are natural and potential reservoirs of this bacterium and play an
effective role in the transmission of Q fever. This study aimed to investigate the prevalence of Coxiella
burnetii in hard ticks isolated from livestock in Sistan.

This cross-sectional study was conducted in five counties of the Sistan region. The
genus and species of hard ticks were identified after collection from some domestic animals. The nested-
PCR technique was used to identify the bacterial genome.

[{EENTE Of all examined ticks, two genera, including 354 Hyalomma (59.399%) and 242 Rhipicephalus
(40.6%) were identified. The hard ticks are in three types of species as follows: Rhipicephalus sanguineus
(40.1%), Rhipicephalus nymph (0.5%), Hyalomma anatolicum (47.5%), Hyalomma sp. (1.5%), Hyalomma
nymph (10.4%), and Rhipicephalus (Boophilus) annulatus (0.16%). No infected specimen with Coxiella
burnetii was observed in the Sistan region.

[@TEIERT According to the results of previous studies in Sistan and Baluchestan province and neighbor-
ing provinces that reported a high prevalence of Coxiella burnetii in collected ticks, it seems that more
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Extended Abstract

Introduction

fever is a zoonotic disease that is caused by
the intracellular pathogen Coxiella burnetii
(Coxiellaceae: Legionellales). Humans are
known as the final host for this bacterium.
Reservoirs of Coxiella burnetii include a wide range of ani-
mals, such as cattle, sheep, birds, and reptiles. In addition, ar-
thropods can transmit the infection. Humans usually become
infected by inhaling contaminated aerosols. However, it is
possible to get infected through the digestive system, skin
damage caused by tick bites, blood transfusions, consump-
tion of raw milk and contaminated dairy products as well
as sexual contact. Ticks are the most important extracellular
parasites that can transmit a wide range of pathogens, includ-
ing protozoa, bacteria, rickettsia, and viruses. As ticks can
transmit Coxiella burnetii vertically as well as horizontally,
they are considered carriers and reservoirs of the bacteria in
nature and are essential for maintaining the bacteria in the
natural transmission cycle. Although under natural condi-
tions, Q fever is mostly transmitted through inhalation, Coxi-
ella burnetii has been repeatedly detected in hard ticks and
researchers have shown that some tick species are suitable
carriers for Coxiella burnetii. The animals and ticks that feed
on them from the natural transmission cycle and reservoirs
of Coxiella burnetii. Due to the climate conditions (hot and
dry climate, which favors the spread of ticks) and the poor
animal husbandry in eastern Iran, Q fever is considered one
of the most important zoonotic diseases in these regions.
Considering the dangerous clinical complications of Coxi-
ella burnetii in humans and domestic animals, as well as the
lack of comprehensive studies in this field, the present study
was done to investigate the prevalence of Coxiella burnetii
in hard ticks isolated from domestic livestock in the Sistan
region in the north of Sistan and Baluchistan province.

Methods

In this cross-sectional study, 220 livestock, including 150
sheep, 50 goats, and 20 cows, were sampled in five cities
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of the Sistan region (Zabul, Zahak, Hirmand, Nimroz, and
Hamon) in July 2018. Different parts of the animal’s body
including ears, groin, the base of the tail, and abdomen were
examined. Considering that the ticks must be collected alive,
the samples were separated from the body of the target ani-
mals using forceps and then transferred into tubes. Tubes
were placed in a special flask (cold chain condition) and
transferred to the Tehran University of Medical Sciences
for diagnosis. Ticks were identified using stereomicroscopy
and valid identification keys. Then, 200 ticks were selected
for molecular tests. Ticks were crushed and homogenized
and DNA extraction was done by the Exgene extraction
kit (South Korea). DNA samples were kept in the freezer
at -20C until molecular tests were performed. Nested-PCR
technique was performed using the primers and protocol
used in the study reported by Parisi et al. for bacterial ge-
nome amplification (Table 1). The positive control of the test
was the lyophilized strain of Nine Mile phase one killed with
phenol and then purified. Distilled water was also used as the
negative control of the test.

Results

A total of 139 animals were infested with ticks (69.5%)
and a total of 596 ticks were collected from the animals. On
average, the amount of tick infestation for each animal was
4.28%. The livestock contamination rates in Zabol, Nimiroz,
Zahk, Hirmand, and Hamon were 47.5%, 85%, 78%, 75%,
and 65%, respectively. The number of adult males, adult
females, and nymphs were 300 (50.3%), 230 (38.6%), and
66 (11.1%), respectively. Out of all collected ticks, 52 ticks
(8.7%) were isolated from cows, 80 ticks (13.4%) from
goats, and 464 ticks (77.9%) from sheep. Two genera and
three species were identified as follows: 242 Rhipicephalus
(40.6%) and 354 Hyalomma (59.399%). The species includ-
ed 238 Rhipicephalus sanguineous (40.1%), 3 Rhipiscepha-
lus nymphs (0.5%), 283 Hyalomma anatolicum (47.5%), 9
Hyalomma spp. (1.5%), 62 Hyalomma nymphs (10.4%) and
one Rhipicephalus (Boophilus) annulatus (0.16%). Hyalom-
ma was the most abundant genus in cattle and goats while
Rhipiscephalus was the most prevalent species in sheep.
The prevalence of infestation with different ticks in different

Table 1. Characterization of polymerase chain reaction primers for Coxiella burnetii genome amplification

Target gene PCR Product Length (bp) Primers Sequence (5'-3') Primers
637 5 TATGTATCCACCGTAGCCAGTC 3 Transl
5 CCCAACAACACCTCCTTATTC 3 Trans2
1S1111
203 5 GAGCGAACCATTGGTATCG 3 261F
5 CTTTAACAGCGCTTGAACGT 3 463R
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Table 2. Frequency of the species and species of ticks caught according to the geographical area

Rhipicephalus Hyalomma
Al Rhipicephalus Hyalomma Rhipicephalus Hyalomma Hyalomma Hyalammalsn
Sanguineous Anatolicum Nymph Anatolicum Nymph

Zabol 6 0 1 40 61 2
Nimruz 85 0 0 4 0 1

Zahak 3 1 0 130 0 0
Hirmand 116 1 0 0 0 0
Hamoon 28 1 2 109 1 6

Total 238 1 3 283 62 9

hosts was statistically significant (P<0.001). The frequency
of each species according to the geographical region is also
shown in Table 2. The most abundant genus in Zabul, Zahak,
and Hamon was Hyalomma while in Nimroz and Hirmand
Rhipiscephalus was dominant. It was found that the preva-
lence of infestation with different ticks in different geograph-
ical areas had a statistically significant difference (P<0.001).
Out of 200 ticks tested for molecular identification of Coxi-
ella burnetii, none were infected with the bacteria.

Discussion

Due to their significant effects on human and livestock
health, ticks have been studied for a long time. Diseases
transmitted by arthropods, especially ticks, are of major im-
portance in both the medical and veterinary fields. Coxiella
burnetii, causes Q fever and has been identified in more than
40 species of ticks.

Hyalomma anatolicum forms the dominant fauna of the
Sistan and Baluchistan region. It has been reported as a vec-
tor of Crimean-Congo hemorrhagic fever in Iran and around
the world. The second dominant species in the present study
was Rhipiscephalus sanguineous, which is also known as the
brown dog tick. Considering the results obtained from the
present study, it can be concluded that in the current situa-
tion, the Sistan region is free from endemic foci of Coxiella
burnetii in the ticks. It is also important that due to the rela-
tively high prevalence of this pathogen in the neighboring
areas, conduct more extensive research with a larger sample
size and a larger host range.
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