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Hyalomma rufipes, a two-host tick, is the most widespread Hyalomma species in Africa. In December 2015,
an ixodid tick male with an unusual morphology was detected on a horse in a stable near Mainz in the
Federal State Rhineland-Palatine. For identification purposes, the tick was preserved in alcohol and sent
to our laboratory. The morphology of the tick showed specific characteristics of H. rufipes. The 16S rDNA
sequence of H. rufipes from Germany was identical to the corresponding 16S rDNA sequence of H. rufipes
from Tanzania, and they both were closely related to Hyalomma marginatum. The tick was tested with a
real-time PCR for rickettsiae and Crimean-Congo hemorrhagic fever (CCHF) virus with negative results.

© 2016 Elsevier GmbH. All rights reserved.

1. Introduction

Hyalomma rufipes Koch, 1844 is known as "the hairy Hyalomma”
or "the coarse bont-legged Hyalomma” (Walker et al., 2003;
Latif, 2013a). Hyalomma rufipes was considered a subspecies of
Hyalomma marginatum (Camicas et al., 1998; Horak et al., 2002),
but currently it is accepted as a valid species (Apanaskevich and
Horak, 2008). Hyalomma rufipes is the most widespread Hyalomma
species in Africa, but is also present in Greece, Northern China,
Russia, Turkey, Iraq, Syria, Pakistan, Egypt (Nile Valley), Yemen,
and Oman (Walker et al., 2003; Kolonin, 2009; Chen et al., 2010;
Bakirci et al., 2011; Latif, 2013b; Chaligiannis et al., 2014). Both
larvae and nymphs use small mammals and birds as hosts, while
adults are mainly found on cattle, sheep, goats, wild ungulates and
horses (Walker et al., 2003; Latif, 2013b). As with certain other
Hyalomma species, especially of the H. marginatum complex, H.
rufipes is known to be a vector of Crimean-Congo hemorrhagic fever
(CCHF)virus (Walkeretal.,2003; Latif, 2013a; Kayedietal.,2015) as
well as of Rickettsia conorii (Walker et al., 2003; Latif, 2013a), Rick-
ettsia aeschlimannii(Mediannikov etal.,2010; Djerbouh etal.,2012;
Bitam, 2012), Anaplasma marginale and Babesia occultans (Walker
et al.,, 2003; Latif, 2013a). Some authors implicated Hyalomma
species in tick facial paralysisin humans (Giirbiizetal.,2010; Dogan
et al., 2012). Larvae and nymphs of H. rufipes have been occasion-
ally found on migratory birds in some European countries (e.g. The
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Netherlands and Norway) (Nijhof et al., 2007). However, probably
due to climatic conditions, no permanent populations have been
recognized in these northern countries or in Central Europe, so far.
The aim of the present study was the morphological and genetic
identification of a single specimen of an exotic tick species for
Germany and the testing of this individual tick for rickettsiae and
CCH virus.

2. Material and methods

The H. rufipes male was removed from a horse by the owner
in Ober-Olm, near the city of Mainz, Rhineland-Palatinate, on 13th
December 2015, below the tail during a routine care. After removal,
the tick was preserved immediately in 70% alcohol and sent to
our laboratory. The tick was identified using morphological charac-
ters according to Walker et al. (2003) and Apanaskevich and Horak
(2008).

Total nucleic acid was extracted using a Viral RNA mini Kit
(Qiagen, Hilden, Germany) according to the manufacturer’s instruc-
tions. The extracted total nucleic acid was stored at —80°C until
use.

The 16S rDNA gene was amplified using a previously described
polymerase chain reaction (PCR) protocol (Mangold et al., 1998).
The obtained 420 bp fragment was analyzed by gel electrophore-
sis and Sanger sequencing (GATC Biotech, Konstanz, Germany). The
phylogenetic analysis of a 395 bp, partial 16S rDNA sequence, was
performed with Maximum-likelihood (ML) method using Mega
5.0 (Tamura et al., 2011). Best fitting substitution models were
determined with the Akaike Information Criterion using the ML
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Fig. 1. a: Hyalomma rufipes male, dorsal view: conscutum of male shiny black coloured and body evenly rounded posteriorly. Punctations dense and small covering evenly
the dorsum (1); lateral grooves are short and obscured by dense punctations (2). Fig. 1b: Hyalomma rufipes male, ventral view: subanal plates distinct and directly posterior
(in-line) to adanal plates (1); adanal plates shape with square ends (2); spiracle tail narrow and long extending to the margin of the body (3).
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Fig.2. Phylogenetic tree based on 16S rDNA sequences obtained from specimens of Hyalomma (H.) rufipes collected in Germany and in Tanzania and H. marginatum (KU987256)
collected in Romania. The sequences obtained for this paper are marked in bold. GenBank accession numbers of the new sequences H. rufipes Germany (KU987255) and H.
rufipes Tanzania (KU987254). Other sequences include data as available in GenBank, from other reported Hyalomma species from different countries.

model test implemented in MEGA 5.0. Support for the topologies
was tested by bootstrapping over 1000 replicates and gaps were
excluded from the comparisons. The substitution model was GTR
+1. 16S rDNA sequences of Hyalomma spp. available in the GenBank
were included in the sequences comparison.

Finally, the tick was tested for Rickettsia DNA using a panRick-
ettsia real-time PCR (Wdlfel et al., 2008) and for CCHF virus using a
real-time RT-PCR according to the protocol of Atkinson et al. (2012).

3. Results

At the tick feeding location on the horse a localized inflamma-
tory process compatible with a local reaction after a Hyalomma
bite was detected. The horse did not show any other signs of dis-

ease. The tests performed to detect nucleic acids of possible human
pathogens like rickettsiae or CCHF virus revealed negative results.
The tick’s rostrum had been broken during removal. The tick was
morphologically identified as a male of H. rufipes (Fig. 1a and b)
according to the identification keys of Walker et al. (2003) and
Apanaskevich and Horak (2008). On the dorsal view, the H. rufipes
male’s conscutum was shiny black coloured and the body evenly
rounded posteriorly. The punctations were dense and small cover-
ing the whole dorsum evenly. The lateral grooves were short and
obscured by dense punctuations. The legs were distinctly brightly
banded. Differential characteristics of males of other Hyalomma
species are: a) a posteromedian groove and a paramedian groove
are absent; b) posterior ridges are absent; c) a caudal depression
is absent. On the ventral view, the subanal plates are distinct and
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directly posterior (in-line) to the adanal plates. The adanal plates
shape with square ends, the spiracle tail is narrow and long extend-
ing to the margin of the body.

The obtained 16S rDNA sequence (KU987255) was compared
with a sequence from one H. rufipes adult male from Tanza-
nia (KU987254; pers. data) and showed 100% identity with this
sequence (Fig. 2). These two sequences were closely related to H.
marginatum. In fact, the pairwise difference between the 16S rDNA
sequences of H. rufipes and H. marginatum was 0.5% (Fig. 2).

4. Discussion

Hyalomma rufipes is a member of the Hyalomma marginatum
complex, formed by Hyalomma isaaci, Hyalomma marginatum sensu
stricto, Hyalomma rufipes, Hyalomma turanicum and Hyalomma
glabrum (Capek et al., 2014). In the phylogenetic analysis, for the
first time we proved that H. rufipes is genetically closely related to H.
marginatum. The morphological and genetic proximity of these two
species is exemplified by the fact that different authors (Hoogstraal
and Kaiser, 1960; Camicas et al., 1998; Horak et al., 2002) consid-
ered H. rufipes a subspecies of H. marginatum, called H. marginatum
rufipes. Currently, the former H. marginatum rufipes is considered a
species called H. rufipes (Apanaskevich and Horak, 2008), and we
follow this view, but future studies with additional lines of evidence
could be helpful to validate or reject the current status of these taxa.

Ticks belonging to the H. marginatum complex including H.
rufipes are known to transmit viral and bacterial agents with the
potential to cause diseases with variable severity in humans, among
them CCHF virus, R. conorii and R. aeschlimannii (Bitam, 2012; Parola
et al., 2013). R. aeschlimannii was detected in ticks collected from
birds in Pakendorf and Zerbst, Saxony-Anhalt, Germany, in May
2007. However, these ticks were not clearly identified as a species
of the H. marginatum complex because the phylogenetic analysis
of the three analyzed genes revealed different conflicting results
(Rumer et al., 2011).

The immature stages of H. rufipes have been found on birds in
some European countries (Hasle et al., 2009; Capek et al., 2014).
Hyalomma rufipes larvae and nymphs feed on the same host individ-
ual, often abird, and remain there up to 28 days (Knightetal., 1978).
It is well known that ticks may be transported by migratory passer-
ine birds over long distances (Hoogstraal et al., 1961; Olsen et al.,
1995; Ishiguro et al., 2000; Alekseev et al., 2001). However, adult H.
rufipes have only rarely been found outside of their known distribu-
tion area, so far. So far, one adult H. rufipes was reported on a horse in
the Netherlands (Nijhofetal.,2007), two males were found on cows
in Hungary (Hornok and Horvath, 2012), and a female parasitized
a wild boar in south-central Spain (Ruiz-Fons et al., 2006).

In the United Kingdom, 21% of the birds, migrating from Africain
spring, were infested with H. marginatum nymphs (Jameson et al.,
2012). Hyalomma species can also be transported from one conti-
nent to the other by humans, as shown e.g. a H. truncatum male
imported to the United States of America attached to a photog-
rapher returning from an expedition in Ethiopia (Mathison et al.,
2015). To exclude the potential transmission of relevant human
pathogens mentioned above, the tick was tested for rickettsial DNA
using a panRickettsia real-time PCR (Wdlfel et al., 2008) and for
CCHF virus (Atkinson et al., 2012) with negative results, respec-
tively.

To the best of our knowledge this is the first record of H. rufipes
in Germany and one of so far only three reports on adults of this
species found in Central Europe (Nijhof et al., 2007; Hornok and
Horvath, 2012). Neither the infested horse nor its stable mates had
ever travelled to Africa or to southern Europe. As Hyalomma larvae
and nymphs are regularly found on migratory birds, there is good
reason to assume that this tick was probably imported as a feed-

ing nymph by a migratory bird during the spring migration from
an endemic area to Central Europe. Due to the comparatively mild
weather conditions in the year 2015 until December it is likely that
the engorged tick had enough time to develop to the adult stage
and to infest the horse. This is another example that tropical or sub-
tropical tick species can molt to the next life stage under favorable
weather conditions north of their common distribution area.

As Hyalomma ticks may carry important human
pathogens—despite the fact that the tick described in this case did
not harbor any rickettsiae or CCHF virus—a surveillance system
for ticks invading Central Europe should be established as already
existing for mosquitoes in Germany (www.mueckenatlas.de).
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