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Diversity of ticks biting humans in Aydin province of Turkey
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Summary: A total of 3655 samples collected from people applied to the hospitals with a complaint of tick bite between
February 2007 and November 2008 in Aydin Province (Turkey) were examined in the present study. The samples were evaluated in
respect to species, sex, development periods, host speciality and seasonal distribution. Of 3655 samples, 14,49 % (n=530) were not
ticks. On the other hand, 12,33 % (n=462) of examined samples were comminuted and therefore could not be identified on the basis
of genus or species. Results indicated that 9 out of 2664 ticks (0,3%) were Argasidae, while 2655 of them (99,7%) were Ixodidae.
Evaluation of the developmental periods of ticks and the distribution of tick species indicated that the majority of the ticks were the
nymph of Hyalomma spp. (n=1718), constituting 64,71% of all samples. Results obtained from the present study further indicated
Hyalomma marginatum (n=409, 15,40%) as the most common tick species among adult ticks within the Hyalomma spp.
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Aydin ilinde insanlar1 tutan kene tiirlerinin cesitliligi

Ozet: Bu calisma da Aydin ilinde (Tirkiye) Subat 2007 ile Kasim 2008 tarihleri arasinda, kene tutunma sikayeti ile
hastanelere basvuran insanlardan toplanan 3655 6rnek incelenmistir. Keneler tiir, cinsiyet, gelisme donemleri, konak ozellikleri ve
mevsimsel dagilimlari bakimindan irdelenmistir. incelen érneklerin %14,49’unda (n=530) keneye rastlanmamus, ayrica érneklerin %
12,33l de (n=462) tiir veya soy bazinda tanimlanamayacak kadar par¢alanmig oldugundan teshisleri yapilamamistir. Teshisi yapilan
2664 kenenin 9’unun (% 0,3) Argasidae, 2655’inin ise (%99,7) Ixodidae ailesine bagli oldugu anlasilmistir. Kenelerin gelisim
dénemi ve tlir dagilimlarini belirlemek tizere yapilan degerlendirmelerde sayisal Gstiinliiglin Hyalomma spp. nimflerine (n=1718) ait
oldugu ve toplam orneklerin %64,71¢ini olusturduklar: tespit edilmistir. Eriskin kenelerin tiir bazinda yapilan incelemelerinde ise en
fazla Hyalomma marginatum (n=409, %15,40) tiirline rastlanmistir.

Anabhtar sozciikler: Aydin, insan, kene tutunmasi, Tiirkiye.

Introduction

Ticks are obligatory blood-sucking arthropods,
especially observed in tropical and subtropical belts (25).
Tick species are important for veterinary medicine and
human health. In addition to the direct effects of tick
species, they are vectors for many infectious agents.
Vector ticks transfer some of infectious agents to next
generations, making the control of these infections rather
more diffucult (35, 38). There are 896 species of ticks in
3 families, viz. Nuttalliellidae, Argasidae and Ixodidae.
While the Nuttalliellidae is monotypic, containing the
single entity Nuttalliella namaqua, families Argasidae
and Ixodidae consist of 193 and 702 species, respectively
(7, 17). To date, a total of 46 tick species have been
identified throughout Turkey, which belong to two ticks
families, viz. Argasidae and Ixodidae (9). Among these,
the ticks of in the family Ixodidac and Argasidae that
have been in various parts of Turkey are as follows:
Ixodes ricinus, I frontalis, I. gibbosus, 1. hexagonus,
Haemaphysalis parva, Hae. punctata, Hae. sulcata, Hae.

concinna, Hae. erinacei, Hyalomma aegyptium, H.
anatolicum, H. excavatum, H. marginatum, H. scupense,
H. dromedarii, H. impeltatum, H. rufipes, H. turanicum,
Dermacentor marginatus, D. niveus, D. reticulatus,
Rhipicephalus  (Boophilus) annulatus, Rhipicephalus
bursa, R. sanguineus, R. turanicus, Argas persicus, A.
reflexus, A. vespertilionis, Ornithodorus lahorensis, O.
erraticus, O. coniceps, O. tholozani and Otobius megnini
(3,6,8,9, 24).

Ticks are the most important vectors within
arthropods after mosquitoes which transmit infections to
both humans and animals (12, 36). Approximately, 10%
of all known tick species play a role in the circle of
pathogen-tick-vertebrata (19, 26). Pathogens including
protozoa, viruses, bacteria, ricketsia and helminth species
are transfered by ticks (24, 34). Eventhough ticks have
host-selectivity, they are known to be able to use various
hosts to feed (34). Although, 222 of tick species suck
blood from humans, only 33 of them frequently prefer
humans as a host and among these only 28 play a direct
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role in transmission of disease agents (14). Therefore,
ticks which exist especially in endemic regions are
important for public health (29). Population of ticks and
infestation rate of the hosts differ in a given region
depending on seasonal fluctuations, land structure,
vegetation and climatic change in tick population (4).
Therefore, all these considerations should be taken into
account to take preventive measures against tick species.

The present study was carried out to examine the
seasonal distribution of tick species biting on humans
and environmental factors affecting tick-host interactions
in Aydinprovince.

Material and Method

The region of study: Aydm is a city that lies in the
Big Menderes basin located at the West Anatolia (37°-44"
and 38°-08' north latitudes - 27°-23' and 28°-52' east
longitudes), comprising 8007 km? area. Altitude of Aydin
is about 40 m. Population of the province is about
1.007.373 in 2013. Coast of Aegean Sea defines the
province’s west borders. The climate is of Mediterranean
type and the flora is mostly scrub and woody. Most of
the rain falls ocur in winter, with only little or no rain
during the summer season. It rarely snows and only at
high altitudes of the region. Average temperature is 17—
18 °C and the amout of rainfall is between 580—1000 m’
in a year. Aydin has a big important potential of
agriculture where River of Big Menderes hydrates the
plains. Majority of the population (85%) earns their
livings through both livestock production and agriculture.
Mainly intensive livestock breeding is performed in
Aydm Province. Besides, animal production performed
as small family business in the countryside depends
mainly on the use of rangelands.

Ticks and Analysis of Data: Tick samples were
collected from people applied to the hospitals with a
complaint of tick bite between February 2007 and
November 2008. Adult ticks were identified on the genus
and species levels using relevant litterateurs (18, 24).
Stage of larvac and nymph were identified at the genus
level. As some samples were fragmented before sampling
and therefore could not be classified on both genus and
species levels. Data in relation to sex, species and
development periods and age of ticks and, location and
bitten body parts of hosts were saved. Bitten body parts
of hosts were divided into 4 groups as head, extremity,
body and genital region. Age of hosts were divided into 8
groups as 0-6, 7-12, 13-18, 19-25, 26-40, 41-55, 56-65
and over 65. Data as for the location of hosts bitten by
ticks were divided into 2 groups as rural and urban.
When some data of samples which were sent from
hospitals were missing, all the parameters were grouped
as unknown.

Results

Tick Species: A total of 3655 samples taken from
human cases with a complain of tick-bite were accepted
to our laboratory through various hospitals. Of these,
8,94 % (n=327) of samples that came with sample boxes
from hospitals were empty, 5,55 % (n=203) were not
ticks but flea, spider, etc and 12,33 % (n=462) were
fragmented badly thus could not be identified on the
level of genus or species. It was found that 9 of 2664
identified ticks were (0,3 %) Argasidae, all were Argas
percicus, and 2655 of them were (99,7%) Ixodidae.
Ixodid ticks were futher examined with respect to species,
the location of the host and the season. Results indicated
that Hyalomma spp. nymphs constituted the majority of
ticks (64,71%, n=1718). The distribution of Ixodid ticks
at the genus level were as follows; 86,97% Hyalomma
spp (n=550 adult, n=1718 nymph and n=41 larvae),
8,36% Rhipicephalus spp (n=186 adult, n=33 nymph and
n=3 larvae), 2,45% Dermacentor marginatus (n=65
adult), 1,99 % Ixodes spp (n=38 adult and n=15 nymph),
0,23 %Haemaphysalis spp (n=4 adult and n=2 nymph)
(Table 1). Examination of adult ticks on the species level
indicated that H.marginatum (n=409, 15,40%) was the
most common species, followed by R. turanicus, H.
excavatum, D. marginatus, H. aegyptium, 1. ricinus, R.
sanguineus, H. scupense, R. bursa, H. anatolicum,
Haemaphysalis parva, R. annulatus and H. rufipes
(Table 5).

Table 1. The distribution of genus and life stages of ticks.
Tablo 1. Kenelerin cins ve geligme donemlerine gore dagilimi.
Genera F M L N  Total Preval (%)
Hyalomma spp. 206 344 41 1,718 2,309 86,97
Rhipicephalus spp. 95 91 3 33 222 8,36

Dermacentor spp. 34 31 - - 65 2,45
Ixodes spp. 36 2 - 15 53 1,99
Haemaphysalis spp. 3 1 - 2 6 0,23
Total 374 469 44 1,768 2,655 100

F Female, M Male, L Larvae, N Nymph

Tick-Host relation: It was found that body and
extremities were mostly chosen by Hyalomma spp and
Rhipicephalus spp. On the other hand, Dermacentor spp
mainly preferred the head and extremities for feeding
(Table 2). Data gathered as for the age distribution of
potential hosts attacked by each tick species indicated
that 0-6 age kids were bitten mainly by Hyalomma spp
nymphs, wheras 26-55 middle age adults were bitten
mainly by H. marginatum. As for the other tick species
examined in the present study, the age of the host did not
appear to be important (Tablo 3). The present study
indicates that whilel574 of 2655 (59,28%) tick biting
cases occurred in rural regions, 1081 (40,72%) of them
occurred in urban regions. A list of tick biting cases that
occured in rural and urban regions are given in Table for
each tick species (Table 4).
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Table 2. Distribution of ticks based on the bite sites on the humans.

Tablo 2. Insanlarda tutunma bélgelerine gore kenelerin dagilima.

Genera Attachment sites of ticks Total

Head Extremity Body Genital region Unknown

Hyalomma spp (adults) 61 219 106 28 136 550
Hyalomma spp (nymph, larva) 315 586 364 209 285 1,759
Rhipicephalus spp (adults) 65 59 28 7 27 186
Rhipicephalus spp (nymph, larva) 12 8 5 3 8 36
Dermacentor marginatus 22 18 11 5 9 65
Ixodes ricinus 18 13 5 1 1 38
Ixodes spp (nymph) 6 5 3 - 1 15
Haemaphysalis parva 2 - - 1 4
Haemaphysalis spp (nymph) 1 - - - 1 2
Total 502 908 523 253 469 2,655
Table 3. Distribution of ticks based on the ages of the humans.
Tablo 3. Insanlarin yas gruplarina dayali kenelerin dagilimi.

Genera Age groups Total

0-6 7-12 13-18 19-25 26-40 41-55 56-65 65-over Unknown

Hyalomma spp (adults) 56 41 30 43 120 140 62 44 14 550
Hyalomma spp (nymph, larvae) 458 219 92 107 258 261 157 170 37 1,759
Rhipicephalus spp (adults) 40 34 12 16 36 24 12 8 4 186
Rhipicephalus spp (nymph, larvae) 19 3 1 1 4 4 1 3 - 36
Dermacentor marginatus 10 7 - 9 16 10 4 6 3 65
Ixodes ricinus 4 8 1 5 9 4 5 2 - 38
Ixodes spp (nymph) 3 3 2 1 2 1 3 - - 15
Haemaphysalis parva 1 - - - 1 - - 2 - 4
Haemaphysalis spp (nymph) 1 - - - - 1 - - 2
Total 591 316 138 182 446 444 245 235 58 2,655

Table 4. The distribution of tick bites by species, type of locality.
Tablo 4. Kene tiirlerinin tutunma yeri tipine gore dagilimi.

Tick species

The number of ticks

Place of tick contact

Rural Urban

H.aegyptium 29 18
H.anatolicum 4 2
H.scupense 12 5
H.excavatum 28 42
H.marginatum 295 114
H.rufipes 1 0
H.nymph 986 734
H.larva 24 17
R(B)annulatus 0 1
R.bursa 9

R.sanguineus 17 8
R.turanicus 90 55
R.nymph 19 14
R.larva 2 1
Dermacentor marginatus 30 35
Ixodes ricinus 15 23
Lnymph 9 6
Haemaphysalis parva 3 1
Hae.nymph 1 1
Total 1574 1081

(%59,28) (%40,72)
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Table 5. The seasonal distribution of tick species.
Tablo 5. Kene tiirlerinin mevsimsel dagilimu.

Genera and Months
Species January February March April May June July August September October November December Total Preval
(%)
Hyalomma spp
H.aegyptium - - 1 2 319 11 6 3 2 - - 47 1,77
H.anatolicum - - - - - 4 2 - - - - - 6 0,23
H.scupense - - - - - 5 8 3 - - 1 - 17 0,64
H.excavatum - - - 2 1 16 25 13 10 2 - 1 70 2,64
H.marginatum - 1 4 17 25 126 137 65 24 7 3 - 409 15,40
H.rufipes - - - - - 1 - - - - - 1 0,04
H.nymph - 2 2 6 10 101 260 489 625 218 5 - 1,718 64,71
H.larva - - - - 1 3 10 13 12 2 - - 41 1,54
Rhipicephalus spp.
R(B)annulatus - - - - - 1 - - - - - 1 0,04
R.bursa - - - - - 7 6 1 - - - - 14 0,53
R.sanguineus - - 1 5 2 7 2 5 1 3 - 26 0,98
R.turanicus - - 8 53 23 33 13 9 2 2 2 - 145 5,46
R.nymph - - - - - 3 19 4 7 - - - 33 1,24
R.larva - - - - - - 1 2 - - - 3 0,11
Dermacentor - - 5 23 1 - - 2 18 8 1 65 2,45
marginatus
Ixodes ricinus - 1 11 18 8 - - - - - - 38 1,43
Lnymph - - - 13 -2 - - - - - - 15 0,56
Haemaphysalis - - - 1 - 1 - - - 2 - - 4 0,15
parva
Hae.nymph - - - - - 1 1 - - - - - 2 0,08
Total - 4 32 140 74 328 497 612 691 256 19 2 2,655 100

Seasonal Distribution: Evaluation of the distribution
of tick bites on a montly base indicated that bites by
Hyalomma spp increased in February - October with the
highest numbers of bites occuring during the summer
season. Dermacentor spp caused more infestation during
a year except January-February and June-July, especially
on autumn season, while Rhipicephalus spp caused more
infestation between March and November, especially on
June. On the other hand, infestations caused by Ixodes
spp occurred more often between February and June
(Table 5).

Discussion

Climatic conditions is one of the main determinants
of disease transmission by vectors (30). Efficient control
of ticks and tick-borne diseases can only be obtained
through accurate data concerning (geografical and
seasonal distribution of ticks) as well as epidemiologic
data as for the diseases transmitted by the ticks.

Among the 46 different tick species known to exist
in Turkey, 38 tick species in six genus within the
Ixodidae family, viz. Haemaphysalis, Hyalomma,
Dermacentor, Rhipicephalus, Ixodes are important for
medical and veterinary medicine (3,9). Previous studies
performed on cattles demonstrated the existance of eight
different tick species in three genus in Aydin province

(6). The present study further demonstrate that ticks that
belong to 13 different tick species within five genus bite
on humans. Although Hyalomma aegyptium, H.rufipes,
Rhipicephalus bursa, Ixodes ricinus, Haemaphysalis parva
species could not be determined on cattles in Aydin
province, data gathered in the present study indicates that
they bite on humans. Results of the present study are in
agreement with other studies performed in other regions
of Turkey except for H. rufipes (10, 11, 15, 16, 23, 39).
Hyalomma rufipes was previously found on cattles in
Manisa and Izmir provinces (5) and on horses in Bursa
province (20). This species is accepted as the main vector
of Crimean-Congo hemorrhagic fever in Africa (37).

While larvae and nymph forms of Hyalomma
aegyptium mostly parasitize on aves, reptiles and some
mammals, the adults parasitize mainly on turtles. The
adult form of H. aegyptium are also demonstrated to
parasitizes on humans (39). The present study confirms
these observations and demonstrates that H. aegyptium
does parasitize on humans.

The present study showed that the ticks biting on
humans were mostly of the genus Hyalomma and that the
nymph of Hyalomma spp was the most commonly
encountered form in this genus. Most of the ticks show
high level of host selectivity depending on the
developmental period. Host selectivity is at a lower level



Ankara Univ Vet Fak Derg, 61, 2014 97

at the larval and nymphal instar forms. This is especially
the case for the pasture ticks (34). Previous studies
performed on humans indicate that the majority of tick
bites are caused by nymph form (15, 23). Evidence
obtained in the present study is in support of these
observations as for the Hyalomma spp., but not for the
Rhipicephalus, Dermacentor and Ixodes spp, where bites
were caused mostly by adult ticks, rather than nymphs.

Although ILricinus could not be determined on
cattles (6), the present study demonstrates the existance
of these ticks on humans. There are two possible
explanations for this observation. First, these species
were carried by humans coming to Aydin for holiday. In
support of this hypothesis, 1. ricinus are mostly found on
humans applied to hospitals with a complaint of tick bite
in Didim and Kusadasi, two popular touristic towns
located at the coastline of Aydin. Majority of people with
a tick bite are in fact known to reside in different
provinces of Turkey coming to Aydin only for touristic
purposes. Second, Lricinus was carried to Aydm by
migratory birds. Being mainly of woodland and being at
the coastline having high humidity, Kusadasi and Didim
provide a suitable environment for ticks that might have
arrived to the region by migratory birds.

The present study demonstrated that one biting case
was caused by Rhipicephalus (B) annulatus. Considering
the fact that Rhipicephalus (B) annulatus is a one-host
tick parasitizing mainly cattles (34), it is most likely that
this is an accidental event.

Previous studies demonstrated that ticks biting on
humans are mainly adult forms of ZLricinus (39),
H.marginatum (23) and H.excavatum (11). In agreement
with these observations, it was found in the present study
that H.marginatum was the most frequent adult tick
biting on humans. H. marginatum is known as a tick
species which is closely associated with animals in the
wild. Larvae and nymph stages of this tick species prefer
mainly small mammals (especially rabbit and hedgehog)
and ground feeding birds. Micro and macro habitat of
Aydin provides a good environment for this tick species.
In fact, previous studies on cattles indicated this species
as the most encountered species (4) in Aydin. Increasing
use of woodlands by people for agriculture is most likely
to be the underlying reason for the relatively high
proportion of tick bites on humans by H. marginatum. It
is known that H. marginatum is the main vector of
Crimean-Congo viruses in Balkan States, Crimea and
Caucasus (37). The disease was first detected in the
Aegean region of Turkey serologically in 1980 (33), with
no detected case until 2002 in the East Black Sea region.
Since then, 33 cases were reported between 2006-2008 in
the Aydin province (1).

It appears in the light of the data gathered in the
present study that tick bites caused by nymphs are more
frequent during the summer and spring seasons when
people spend more time in the field. This is in agreement
with previous observations (27).

The parts of the body where ticks bite differ
according to the species of the tick and the development
period (22). Although tick bites can be seen throughout
the body from head to toe, it is generally observed on the
head and neck, lower extremities and arms (2, 28). For
example, Hyalomma spp and Rhipicephalus spp feed on
the trunk and extremities (23). On the other hand,
Dermacentor spp feed from extremities, wheras
Haemaphysalis spp feed on the head region (23). In
another study, H.aegyptium preferred to attach to the
extremities, whereas H.marginatum to the trunk. As for
D.marginatus, adults of this species preferred to bite the
hairy skull of the victims (21). In the present study,
Dermacentor spp mainly preferred the head and
extremities for feeding wheras Hyalomma spp and
Rhipicephalus spp.mainly preferred the trunk and
extremities. Similar preference was reported previously
for infestation of D.marginatus (31, 32).

In Aydin province, 59,45% of people live in the
urban areas, wheras 40,55 % of the population live in
villages. It was found in the present study that the
proportion of tick bites was higher in rural areas than that
observed in urban areas (59,78 % vs. 40,72%) of them
were seen in urban regions. This is in agreement with the
generally accepted view that people working in the field
such as farmers, veterinarians, health workers, soldiers
and campers are under higher risk for tick bites (2, 11).

Activities of ticks are in a close association with the
heat, moisture, rainfall, height and vegetation (16).
Besides, risk of disease transmission by ticks depend on
the existance and prevalence of ticks that have the ability
to feed on humans as a host (39).

Taken together, the data gathered in the present
study demonstrate that tick species, especially
H.marginatum, R.turanicus and H.aegyptium as well as
nymphs of Hyalomma spp. Can feed on humans as a host
more prominently than other tick species and
devolepmental stages.
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