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Abstract:

Crimean-Congo haemorrhagic fever is endemic in Bulgaria where the primary vector and reservoir are

ticks Hyalomma marginatum. The present study examined the role of ticks Hyalomma aegyptium parasit-
izing on tortoises Testudo graeca in circulation of Crimean-Congo haemorrhagic fever virus. A total of
81 ticks H. aegyptium were collected from 23 specimens of 7 graeca in Kardzhali District, SE Bulgaria.
Real-time RT-PCR was performed for the detection of CCHFV RNA. CCHFV genome was detected in
10 specimens of H. aegyptium collected from two T. graeca hosts (infection rate 12.3 %). Further studies
on H. aegyptium and their hosts are needed to assess their role as CCHFV vectors and reservoirs in SE

Bulgaria.
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Introduction

Crimean-Congo Haemorrhagic Fever (CCHF) is an
acute viral disease characterised by haemorrhagic
manifestations and high fatality rate (10-40 %).
CCHF is endemic in some parts of Africa, Asia and
the Balkans, including Bulgaria. The causative agent
is Crimean-Congo haemorrhagic fever orthonairo-
virus (CCHFV), a virus of the family Nairoviridae
(SHAHHOSSEINI et al. 2021). CCHFV is maintained
in nature in a silent transmission cycle that includes
ticks of the genus Hyalomma Koch, 1844 and their
vertebrate hosts (FARES et al. 2019). The ticks serve
as both vector and the natural reservoir of the virus
(BENTE et al. 2013). Ticks of the species H. margi-
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natum Koch, 1844 are considered principal vector
of the virus, especially in Europe and Asia. They are
“two-host” ticks, i.e. larvae and nymphs feed (and
moult) on small animals (birds, rodents) and adults
feed on larger animals such as cattle. In contrast,
Hyalomma aegyptium (L., 1958) are “three-host”
ticks, i.e. each stage seeks and feeds on a host and
moults in the environment. Their feeding period is
much longer than those of other ixodids and their
primary hosts, especially of the adult stage, are tor-
toises of the genus Testudo L. (Siroky et al. 2011).
In a recent study, CCHFV was detected in H. aegyp-
tium ticks collected from tortoises in East Thrace,
Turkey, near the border with Bulgaria (KAR et al.
2020). Another study estimates 30.2 % prevalence
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Fig. 1. Greek tortoise Testudo graeca infested with ticks Hyalomma aegyptium, Kardzhali District, Bulgaria

of CCHFV in H. aegyptium collected from tortoises
in southern Turkey and north-western Syria (Siroky
etal. 2014).

CCHF is endemic in Bulgaria and, annually,
1-10 cases are reported. Most of the cases originate
from southern districts of the country (Kardzhali,
Haskovo and Burgas), where the highest levels of
seroprevalence have been detected (CHRISTOVA et
al. 2017). In southern Bulgaria, CCHFV lineages
Europe 1 and Europe 2 were detected in H. margi-
natum and Rhipicephalus sanguineus ticks collected
from cattle (PANAYOTOVA et al. 2016).

In this study, we aim to examine the prevalence
of CCHFV in H. aegyptium ticks collected from 7es-
tudo tortoises in southern Bulgaria.

Materials and Methods

The ticks were collected from tortoises of the spe-
cies Testudo graeca L., 1758 in April 2021 in Kru-
movgrad Municipality, Kardzhali District (Fig. 1).
All ticks were collected with a fine forceps and
stored separately for each tortoise host in small
plastic containers with assured ventilation. After
transportation, the ticks were identified at the spe-
cies level based on external morphological char-
acteristics (ESTRADA-PENA et al. 2017) using Leica
EZ4 stereomicroscope (4.4:1 zoom). After identifi-
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cation, the ticks were stored at -80°C until further
testing. Ticks from each host individual were pooled
separately (2-5 ticks in a pool). Zirconium beads
(diameter 0.5 mm) were used for tick homogeniza-
tion (BeadBug homogenizer, Benchmark scientific)
at maximum speed for 2 min. For RNA extraction,
we used QIAmp Viral RNA Mini Kit commercial
kit (Qiagen, Germany) following the manufacturer’s
recommendations. RNA was stored at -80°C prior
to testing. For the detection of CCHFYV, real-time
RT-PCR was performed using Probe One-Step RT-
gqPCR kit (EURX, Poland) with primers, probe and
assay described in GARRISON et al. (2007).

Results

Totally, 81 ticks were collected from 23 tortoises of
the species 7. graeca in late April in rural areas of
Krumovgrad Municipality, Kardzhali District. All
ticks were identified as H. aegyptium and all were at
the adult stage. No co-feeding among the different
life stages was observed. The sex ratio was 38 male
to 43 female ticks. Using TagMan RT-PCR, RNA of
CCHFYV was detected in 10 of the tested ticks col-
lected from two of their hosts. Thus, the infection
rate was estimated to be 12.3 % of the tested ticks
and 8.9 % of the infested tortoises. Out of the posi-
tive ticks, seven were female and three were male.
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Discussion

Investigations on ticks collected from 7. graeca as
vectors and reservoirs of CCHFV can further reveal
the virus’ circulation in southern Bulgaria. This in-
formation can help assess the risk of human infec-
tion in the area. Recent studies (Exicr et al. 2013,
Siroky et al. 2014, KaR et al. 2020) have reported
CCHFV presence in H. aegyptium ticks, includ-
ing in Turkey, which is a neighbouring to Bulgaria
country. This raises the question whether these ticks
and their tortoise hosts play a role in the virus’ cir-
culation in Bulgaria.

In our study, we detected CCHFV in 12.3 %
of the tested H. aegyptium ticks collected from their
hosts (7" graeca). To our knowledge, this is the first
time CCHFV was detected through molecular tech-
niques in tortoise ticks H. aegyptium in Bulgaria.
The mean CCHFV infection rate of the ticks cor-
responds to the CCHFYV infection rate (12.3 %) of
H. aegyptium ticks collected from tortoises in north-
ern Turkey near the border with Bulgaria (KAR et
al. 2020). Furthermore, the infection rate is similar
to those found in southern districts of Bulgaria in
H. marginatum ticks collected from livestock (Pa-
NAYOTOVA et al. 2016). In Kardzhali District, spe-
cifically, the infection rate of H. marginatum ticks
in some areas was up to 13.9 %. The mean infection
rate of 12.3 % of the tested H. aegyptium ticks cor-
responds to the CCHFV infection rate in other ticks
(primarily H. marginatum) reported by other Balkan
countries, i.e. 6.7-12.3 % for Turkey (YESILBAG et
al. 2013, OrkuN et al. 2017) and 9.8 % for Kosovo
(SHERIFI et al. 2014).

In conclusion, we detected CCHFV in speci-
mens of H. aegyptium collected from 7. graeca tor-
toises in southern Bulgaria. This suggests that these
ticks and their hosts contribute additional risks to
human health. Further investigations on the tortoise
hosts are needed to evaluate their role in the circula-
tion of CCHFV in Bulgaria.
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