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The Current Status of Ticks in Turkey: A 100-Year Period Review
from 1916 t0 2016

Tiirkiye’de Kenelerin Meveut Durumu: 1916-2016 Yillart Arasindaki Yiizyillik Periyoda

Dayanan Bir Derleme
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ABSTRACT

Environmental and bio-ecological changes, some administrative and political mistakes, and global warming seriously affect the behaviors
of ticks in Turkey and globally. The global public sensitivity toward tick infestations has increased along with increases in tick-borne diseases
(TBDs). Recently, the World Health Organization (WHO) developed a new political concept, “One Health,” for specific struggle strategies
against tick infestations and TBDs. To highlight the importance of the issue, the WHO had declared the year 2015 for vector-borne diseases
and adopted the slogan “small bites big threat”. In global struggle strategies, the epidemiological aspects and dynamics of increasing tick
populations and their effects on the incidence of the TBDs mainly with zoonotic characteristics have been specifically targeted. In Turkey,
during the last century, approximately 47 tick species, including eight soft and 39 hard tick species in three and six genera belonging to
Argasidae and Ixodidae, respectively, had already been reported. In this article, the recorded tick species, regional infestations, and medical
and veterinary importance in Turkey were chronologically reviewed based on a 100-year period between 1916 and 2016.
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oz

Tum diinyada oldugu gibi Turkiye'de de cevresel ve biyo-ekolojik degisiklikler, bazi idari ve politik hatalar ile kiresel isinma kenelerin dav-
raniglarini ciddi bir sekilde etkilemektedir. Kene enfestasyonlarina ve kene ile bulagan hastaliklara karsi halkin duyarliigi kiiresel manada
artmistir. Bu noktada son yillarda Diinya Saglik Orgiitii (WHO), keneler ve kenelerle bulagan hastaliklara karsi spesifik miicadele stratejileri
lUzerine "Tek Saglk” adi altinda yeni bir konsept gelistirmistir. Bu konunun énemini vurgulamak icin WHO, 2015 yilini vektér-borne hastaliklar
yili olarak deklare etmis ve “kiclk isirik biytk tehdit” seklinde slogan gelistirmistir. Kiresel miicadele stratejileri arasinda, kene populasyon-
larinin artis dinamikleri ve epidemiyolojik bakis agisini agikca ortaya koyma ve dzellikle zoonotik karakterli kene kaynakli hastaliklarin insidensi
tzerine kenelerin etkileri gibi konular ézellikle hedef alinmistir. Son yiizyilda Tirkiye'de, argasidae ve ixodidae ailelerine ait sirasiyla t¢ ve alti
soyda sekiz argasid ve otuz dokuz ixodid kene tirint kapsayan toplam kirk yedi kene tiird rapor edilmistir. Bu derlemede, Turkiye'de 1916
ve 2016 yillari arasindaki yuzyillik periyotta, varligi bildirilen kene tirleri, bunlarin bolgesel ve mevsimsel dagilislari ile medikal ve veteriner
Snemleri gbézden gegirilmistir.

Anahtar Kelimeler: Yizyllik periyot, mevcut durum, keneler, Turkiye

Gelis Tarihi: 08.06.2016 Kabul Tarihi: 28.08.2016

INTRODUCTION its economic structure currently depends on a mix of indus-
Turkey is a peninsula subtropically located between the 36° trial and agricultural products. The location of Turkey allows
and 42° northern parallels and 26° and 45° eastern meridi- it to be a natural bridge for the transmission of some tick

ans on the Mediterranean, Aegean, and Black seas in  species and also several tick-borne diseases (TBDs) from
Eurasia. It covers 783.582 km? has a human population of ~ Africa to Europe and from Europe to Africa. In particular,
over 80 million and a livestock population of over 50 million;  migratory birds play an important role for this intercontinen-
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tal transmission of ticks and TBDs. Turkey has many valuable
marshes and migratory bird stations in different geographical
regions; these include the following: the “Blyik Menderes
Delta” in the Aegean region, the “Sultan Marshes” in Central
Anatolia, the “Manyas Bird Paradise” in Marmara, the “Kizilirmak
Delta” in the Black Sea, the “"Hevsel Bird Paradise” in the
Southeast, and the “Aras Bird Paradise” in the North-eastern
regions of Turkey. All of them highlight the intercontinental
importance for the epidemiology of ticks and TBDs. Turkey cov-
ers several geographical regions such as Marmara, the Black
Sea, Eastern Anatolia, South-eastern Anatolia, the Mediterranean,
the Aegean, and Central Anatolia. A typical continental climate
prevails in the plateaus of Anatolia, whereas temperate climates
mainly dominate the coastal areas. However, each geographical
region has different specific climatic conditions, vegetation
structures, and wildlife, allowing suitable habitats for various tick
species in all four seasons of the year. During tick seasons, sev-
eral tick-borne pathogens, such as parasites, virus, and bacteria,
are transmitted to their hosts by their specific vector ticks and
cause very serious TBDs. Additionally, because of global warm-
ing, the temperate climate of Turkey affects the prevalence of
various parasitic arthropod infestations and different emerging
and re-emerging vector-borne diseases with zoonotic character-
istics in some regions of Turkey. Approximately more than 40 of
these vector-borne diseases have already been reported in
humans, animals, and plants in Turkey (1, 2). These tick infesta-
tions and tick-borne pathogens might be most prevalent and
seriously dangerous for public and livestock health, particularly
in the tick seasons, in most parts of Turkey. Tick infestations and
TBDs are the major impediment for the development and
improvement of the livestock industry in Turkey, as well as in
many other countries, and cause very serious economic losses of
livestock by decreasing milk production, animal loss of weight,
or increasing risk factors for bacterial and fungal infections as
well as screw-worm attacks (3-5). Globally, it has been reported
that 80% of 1.2 million cattle are at a risk of tick infestations and
TBDs, causing losses of US $7 billion, annually (6).

In this article, the recorded tick species and their regional distri-
bution and infestations in man and animals and also the identi-
fied tick-borne pathogens in Turkey have been chronologically
reviewed between 1916 and 2016.

Current status of tick species

In Turkey, preliminary taxonomic studies about ticks were per-
formed as early as the beginning of the 1900s. The initial
records about tick fauna in Turkey are based on Ixodes ricinus
var. gibbosus n. var., Haemaphysalis cinnabarina var. punctate,
and Hyalomma aegyptium ticks, and were collected from a
domestic goat (Capra hircus) in November 1913 in the lzmir
province of the Aegean region by Nuttall (7) in 1916. In the fol-
lowing decades, Ixodes ricinus and Hyalomma aegyptium were
reported by Celebi (8) in 1926; Ornithodoros lahorensis was
reported by Tuzdil (9) in 1936; Rhipicephalus rossicus was
reported by Pomerantzev (10) in 1946 from Eastern Anatolia;
and Rhipicephalus bursa, R. sanguineus, R. (Boophilus) calcara-
tus, H. dromedarii, H. anatolicum, Hae. concinna, and
Dermacentor reticulatus were recorded by Oytun (11) in 1947
from livestock in Central Anatolia. In addition to the tick species

mentioned above, a lot of argasid and ixodid ticks such as
Argas reflexus, A. persicus, Hae. parva, Hae. inermis, Hae. sul-
cata, Hae. numidiana, D. niveus, H. detritum, and H. excavatum
were recognized by Kurtpinar (12) in 1954 from domesticated
animals in the seven regions; H. mauritanicum was reported by
Yasarol (13) in 1954; O. erraticus was collected from rodent holes
at in southern Turkey at the Turkey-Syria border by Ozsan and
Akyay (14) in 1954, I. vespertilionis was reported from Vespertilian
bats by Arthur (15) in 1956; Hae. erinacei and Hyalomma impel-
tatum were reported in the Marmara region by Hoogstraal (16)
in 1959; Ablyomma variegatum was reported from a horse in the
Hatay province (near the Syrian border) by Mimioglu and Yarar
(17) in 1961; H. scupense, D. marginatus and R. (Boophilus)
annulatus were reported from cattle, buffalo, sheep, and goats
by Parrish (18) in 1961; I. redikorzevi was reported from rodents
by Nemenz (19) in 1967; Argas vespertilionis, O. tholozani, O.
coniceps, |. hexagonus, I. laguri, I. frontalis, R. turanicus, R.
(Boophilus) kohlsi, and Hyalomma marginatum were reported
from either domestic animals or rodents throughout Turkey by
Merdivenci (20) in 1969; and H. turanicum was reported from
cattle by Hoffmann et al. (21) in 1971. Ten years later, Hae.
otophila was reported by Sayin and Dumanli (22) in 1982;
Hyalomma asiaticum was reported by Filippova et al. (23) in
1995; and Otobius megnini was detected from cattle in the
Malatya province in Eastern Anatolia by Ozer and Aydin (24) in
1996. Recently, H. rufipes has been reported by Kar et al. (25) in
2009 from Marmara and by Bakirci et al. (26) in 2011 from cattle
in the Aegean region. In addition to the above tick species,
most recently, I. arboricola was identified in the Black Sea
region (Cernek Ringing Station, Kizilirmak Delta, Samsun
Province) by Keskin et al. (27) in 2014 from Turkey (Table 1).

Meanwhile, Turkey's tick fauna has been reviewed by Karaer et
al. (28), Aydin and Bakirci (29), and Bursali et al. (30), but the
number of tick species found was controversial. Briefly, eight soft
tick species (Argas reflexus, A. persicus, A. vespertilionis;
Ornithodoros lahorensis, O. tholozani, O. erraticus, O. coniceps;
and Otobius megnini) in three genera belonging to Argasidae;
thirty-nine hard tick species in six genera [Amblyomma variega-
tum; Dermacentor marginatus, D. niveus, D. reticulatus;
Haemaphysalis concinna, Hae. erinacei, Hae. inermis, Hae.
numidiana, Hae. otophila, Hae. parva, Hae. punctate, Hae. sulca-
ta; Hyalomma aegyptium, H. anatolicum, H. excavatum, H. asiat-
icum, H. detritum, H. dromedari, H. impeltatum, H. marginatum,
H. mauritanicum, H. scupense, H. rufipes, H. turanicum; Ixodes
arboricola, I. frontalis, I. gibbosus, |. hexogonus, I. laguri, I.
redikorzevi, I. ricinus, I. vespertilionis; Rhipicephalus (Boophilus)
annulatus, R. (Boophilus) calcaratus, R. (Boophilus) kohlsi, R.
bursa, R. rossicus, R. sanguineus, and R. turanicus] in Ixodidae
have already been reported in the last hundred years of Turkey.
Currently, Turkey’s tick fauna comprises 47 species of classified
and renamed world ticks by Guglielmone et al. (31, 32)

The geographical distribution of ticks

Amblyomma variegatum was recorded as a solitary case in the
Mediterraneanregion (border to Syria); Rhipicephalus (Boophilus)
kohlsi and Otobius megnini are seen sporadically in South-
eastern Anatolia. Ixodes spp. are mostly seen in the Black Sea
and Marmara regions, Ornithodoros lahorensis is a prevalent tick
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Table 1. The chronologically reported tick species belonging to Argasidae and Ixodidae families from Turkey in the last century
period between 1916 and 2016

Tick Species Host Location Year | Reference
Ixodes ricinus var. gibbosus n. var, Haemaphysalis Domestic goat Aegean region 1916 7
cinnabarina var. punctate, Hyalomma aegyptium (Capra hircus)
Ixodes ricinus Sheep All regions 1926 8
Rhipicephalus (Rhipicephalus) rossicus unknown Eastern Anatolia 1946 10
Rhipicephalus bursa, R. sanguineus, R. (Boophilus) Livestock Central Anatolia 1944 11,50
calcaratus, H. dromedarii, H. anatolicum, Hae.
concinna, Dermacentor reticulatus
Hae. parva, Hae. inermis, Hae. sulcata, Domestic All regions 1954 81
Hae. numidiana,D. niveus, H. detritum, H. excavatum animals
H. mauritanicum Cattle Marmara region 1954 13
. vespertilionis Vespertilian Aegean region, 1956 15
bats Mediterranean region,
Eastern Anatolia
IXODIDAE Hae. erinacei, H. impeltatum Hedgehog Marmara region 1959 16
Ablyomma variegatum Horse Mediterranean region | 1961 17
H. scupense, D. marginatus, R. (Boophilus) Cattle, buffalo, All regions 1961 18
annulatus sheep, goats
. redikorzevi Rodents Black Sea region, 1967 19
Eastern Anatolia
I hexagonus, . laguri, I. frontalis, R. turanicus, Domestic animals All regions 1968 20,79
R. (Boophilus) kohlsi, H. marginatum and rodents
H. turanicum Cattle Central Anatolia, 1971 21
Black Sea region
Hae. otophila Cattle Eastern Anatolia 1982 22
H. asiaticum Cattle South Eastern Anatolia | 1995 23
H. rufipes Cattle Marmara and 2009 25, 26
Aegean regions
I. arboricola Birds Black Sea region 2014 27
Ornithodoros lahorensis Sheep/goats Eastern Anatolia 1936 | 9,49,52,53
Argas reflexus, A. persicus Domestic animals All regions 1954 12
ARGASIDAE | O. erraticus Rodents South Eastern Anatolia | 1954 14
Argas vespertilionis, O. tholozani, O. coniceps Domestic animals All regions 1968 20,79
and rodents
Otobius megnini Cattle Eastern Anatolia 1996 24

species in Central and Eastern regions of Anatolia, and the
remaining species belonging to Dermacentor, Haemaphysalis,
Hyalomma, Rhipicephalus and as well Argas are seen wide-
spread throughout Anatolia. In addition, the ecology of
Hyalomma marginatum has been particularly investigated
because of the Crimean Congo Hemorrhagic Fever that endem-
ically occurred in areas of Turkey (33). The often-seasonal activi-
ties of ticks were also reported as Rhipicephalus species [except
R. (Boophilus) annulatus] and were generally seen from early to
late spring, and sometimes in summer periods, in the all regions
while R. (Boophilus) annulatus generally infests its host between
September and December in Central Anatolia (34, 35); Hyalomma

species were frequently found in the seasons between late
spring and early autumn in the countryside; Dermacentor spp.
were observed in winter periods in the all regions (29);
Haemaphysalis spp. were reported generally in autumn from
throughout the country; Ixodes spp. were frequently seen year-
round in the Marmara, Aegean, Mediterranean, and Black Sea
regions (29, 36). Except O. megnini, the other argasid ticks Argas
and Ornithodoros species were generally found throughout the
year in most parts of Turkey (29). In the Kayseri area of Central
Anatolia, Hyalomma spp. and R. (Boophilus) annulatus were the
most prevalent ticks found for cattle infestations. In this area, the
seasonal fluctuation of tick species was determined as follows:
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Rhipicephalus spp. (in spring, summer, and fall); the adults of
Hyalomma spp. (in spring, peaking in summer, and in autumn);
Haemaphysalis spp. (in autumn, winter, and early spring); O.
lahorensis (in autumn, peaking in winter, and in spring);
Dermacentor marginatus (in all seasons); and R. (Boophilus)
annulatus (in spring) (35). On the other hand, the seasonal fluc-
tuation of H. scupense and its infestation characteristics was
specifically monitored on the infested cattle and also in the
infested barns through two tick seasons in the Thrace region of
Turkey (37).

Tick infestations in animals and man

In parallel to these taxonomic, distribution, and seasonal studies
on ticks, numerous surveys have been conducted on the medical
and veterinary importance of ticks throughout Turkey. In this
scope, tick infestations have been reported in livestock animals,
such as cattle (3, 11, 22, 35, 37-54); sheep and goats (11, 34, 36,
42, 46, 47, 49-53, 55-62); in horses (17, 63-65); in man (11, 37, 50,
51, 66-80); in poultry (12, 20); in birds (27, 81, 82); in bats (83); in
foxes (20); and in reptiles (84, 85). Additionally, an aberrant tick
infestation case has been observed in a man who had just
returned to Turkey from a safari trip in Africa, and the removed
tick was identified as Amblyomma spp. nymph (86).

Control measures for ticks

Integrated tick control strategies are very important to reduce
the direct effects of ticks and also to prevent the transmission of
TBDs in the country, as well as globally. Integrated tick control
measures consist of environmental, personal, and prophylactic
controls (87). In the last century in Turkey, environmental tick
control measures have been applied depending on intensive
chemical usage. The direct application of chemical acaricides is
the most popular tick control measure in Turkey, as well as glob-
ally. Arsenicals were the first used acaricide for the global tick
control and were first used against Boophilus spp. infestations in
cattle in 1893 in South Africa. Generally, As,O, was used against
tick infestation for many years in Turkey as well as globally (88).
After ticks developed resistance against this acaricide, the usage
of this chemical was stopped in the beginning of the 1980s (89,
90). Subsequently, chlorinated hydrocarbons, organophoshorous
compounds, carbamates, formamidines, synthetic pyrethroids,
phenyl pirazols, macrocyclic lactones (MLs), and growth regula-
tors were used for tick control in Turkey. Currently, formamidines,
synthetic pyrethroids, phenyl pirazols, and MLs are used for tick
control in Turkey. On the other hand, personal tick control is also
used generally in rural areas and in some urban areas of Turkey.
Personal tick control strategies depend on measures such as
avoiding scrublands, wearing white or light-colored clothing,
pulling socks over the bottom of pant legs, walking in the center
of walkways and paths, avoiding roadside grass, wearing lotions
(except the face and hands) containing 30% diethyltoluamide
(DEET) as a repellent, wearing special permethrin-impregnated
clothing, and daily tick control in the bathroom after each field
trip. Recently, these kinds of personal tick control measures were
frequently applied by some sensitive humans in Turkey. Another
tick control measure is prophylactic tick control. This tick control
measure has some different characteristics, requires advanced
technology, and is applied through biological controls such as
tick vaccines and RNA interference. No study has been reported

about the applying of prophylactic tick control in Turkey as of
yet.

In conclusion, Turkey has a suitable geographic location, warm-
ing climate conditions, and many bird paradises that serve as a
bridge for migratory birds from Africa to Europe and from
Europe to Africa. This natural structure allows exposure of Turkey
to many tick infestations in animals and also in humans across
the different regions of the country. Today, a total of 47 tick spe-
cies (8 soft and 39 hard ticks) have already been reported in
animals and humans from seven major regions of Turkey
throughout the past century (between 1916 and 2016). Therefore,
Turkey requires new strategies and advanced control programs
for integrated tick control. Thus, Turkey should also develop and
maintain coordination with internal and international organiza-
tions for future safety.
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