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RESULTS REGARDING SEASONAL ACTIVITY, TEMPERATURE CONDITIONS OF THE
EXISTENCE OF IXODUS TICKS AND THEIR ROLE AS TRANSMITTERS OF LYME DISEASE

©OL. Ya. Fedoniuk, V. V. Lipska
I. Horbachevsky Ternopil National Medical University

SUMMARY. Over the last 10 years, some countries in Europe have been troubled by the spread of infectious agents
that are transmitted by ixodes ticks. Lyme disease is the most frequent ixodes tick-borne human disease in the world,
with an estimated 85.500 patients annually.

The aim - to analyze the relationships between Lyme disease appearance and Ixodes tick bites number, air
temperature, and their role in the transmission of Lyme disease.

Material and Methods. 798 ticks of Ixodes Ricinus were investigated. All ticks of the first type were found mainly
in the city of Ternopil and Ternopil region, as well as some ticks were brought from Lviv, Ivano-Frankivsk and Rivne re-
gions. The study was carried out using optical and electronic system SEO-IMAGLAB. Investigation of epidemiological
state was carried out using the polymerase chain reaction (PCR) using amplifier method “ROTOR Gene-6000" in real time.

Results. Our studies showed, that about 30 % of ticks removed from humans are carriers of pathogens. Females of
ticks are more carriers of Borrelia Burgdorferi, and the nymphs are carriers of Anaplasma phagocytophilium and Borrelia Mi-
yamotoi. Larvae can be human ectoparasites and tolerate all three pathogens of infectious diseases. Including a complex
carrying, thatis the simultaneosus transfer of pathogens of the two diseases. Taking into consideration the dynamics of the
frequency of infection with ticks of Ixodes ricinus, were observed an increase number of females and nymphs that are car-
ries of pathogens in the period of May-July, and then, decrease the frequency of their infection in August-October. Obvi-
ously, the main cause of these fluctuations is the temperature regime, which changes in the spring-summer-autumn peri-
ods. Thus, the average temperature in May-June was 18-23 °C, in July-August — 25-27°C, in September-October - 20-15°C.
At a temperature of 10-12°C, the number of patients affected by ticks decreased. As a result of studies on the influence of
seasonal changes on the degree of infection with ticks of Ixodes ricinus by pathogens of infectious diseases, it's direct de-
pendence on the temperature regime: at a temperature of about 18-15°C, the degree of infection in the nymph is 14%, and

in females — 22 %, while at 25-28°C in the nymph this figure is 37 %, and in females - 72 %.
Conclusions. Geographic and seasonal distribution of Lyme borreliosis, patient’s age, sex, and profession has

disease-related effects on incidence.

KEY WORDS: ixodes ticks; Lyme disease; nymphs; larvae; pathogens.

Introduction. Over the last 10 years, some
countries in Europe have been troubled by the
spread of infectious agents that are transmitted by
ixodic mites [1, 2]. Examples of the diseases are
Lyme borreliosis, anaplasmosis, ehrlichiosis, babesi-
osis and some others.

Lyme disease (Borreliosis) is the most frequent
ixodes tick-borne human disease in the world, with
an estimated 85,500 patients annually (Europe
65.500, North America 16.500, Asia 3.500, North Af-
rica 10) 3, 4].

The main reasons for this situation may be glob-
al warming, reduction of natural habitats, where up
to now the circulation of these pathogens with little
involvement in this process of humans, the increase
in the number of rodents, birds and pets in cultivat-
ed agrobiocenosis and, first of all, in urbanized eco-
systems.

Studies of Polish, Czech, Swedish, German, Slo-
vak and other scientists show that most people are
infected with infectious diseases by tick bites in arti-
ficial plantations, recreational areas, forest strips
and other habitats of frequently visited people and
in places, where are a lot of rodents, birds, cats,
dogs, hedgehogs [1, 5].
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The aim of the study - to find relationships be-
tween thick bites number and human age, place of
leaving, frequency of being in foster, park and vil-
lage as well as to find the most common places of
thick bites on human body among the population of
Ukraine. The work was also to establish the depen-
dence between number of thick bites and the inci-
dence of Lyme disease, to find the most common
symptoms developed after thick bite, the most com-
mon laboratory tests used to diagnose the illness
and its frequency of usage and to check, how often
the prophylactic treatment is applied by doctors af-
ter thick bites.

Material and Methods. 798 ticks of Ixodes Rici-
nus were investigated. All ticks of the first type were
found mainly in the city of Ternopil and Ternopil re-
gion, as well as some ticks were brought from Lviv,
Ivano-Frankivsk and Rivne regions. The study was
carried out using optical and electronic system SEO-
IMAGLAB. Investigation of epidemiological state
was carried out using the polymerase chain reaction
(PCR) using amplifier method “ROTOR Gene-6000"
in real time.

Results and Discussion. The town Ternopil
(Ukraine) is characterized by a large number of green
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spaces: parks, squares, recreational areas, forest
strips and more. The relatively humid climate tem-
perate provides optimal conditions for the develop-
ment of different stages of ticks' development at
different hosts. In this case, Ternopil and the Terno-
pil region are at increased risk of spreading infec-
tious diseases caused by tick's pathogens.

Our studies showed, that about 30 % of ticks re-
moved from humans are carriers of pathogens. Fe-
males of ticks are more carriers of Borrelia Burgdor-
feri, and the nymphs are carriers of Anaplasma
phagocytophilium and Borrelia Miyamotoi. Larvae can
be human ectoparasites and tolerate all three patho-
gens of infectious diseases. Including a complex car-
rying, that is the simultaneosus transfer of patho-
gens of the two diseases.

In ticks of Ixodes Ricinus, human ectoparasites
are not only. Adult ticks, but also nymphs and even
larvae (the ratio of taken off nymphs and adult fe-
males from children is 2:1). Among the males, the
carries were found of Borrelia Burgdorferi senso lato
spirochete. As we see from the general results of fe-
males, nymphs and larvae of Ixodes ricinus take an
active part in the transfer of all three pathogens of
infectious diseases. Including a complex carrying,
that is the simultaneous transfer of pathogens of
two diseases.

Taking into consideration the dynamics of the
frequency of infection with ticks of Ixodes ricinus,
we observed an increase the number of females and
nymphs that are carries of pathogens in the period
of May-July, and then, decrease the frequency of
their infection in August-October. Obviously, the
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main cause of these fluctuations is the temperature
regime, which changes in the spring-summer-au-
tumn periods. Thus, the average temperature in
May-June was 18-23°C, in July-August — 25-27°C, in
September-October - 20-15°C. At a temperature of
10-12°C, the number of patients affected by ticks
decreased. As a result of studies on the influence of
seasonal changes on the degree of infection with
ticks of Ixodes ricinus by pathogens of infectious dis-
eases, it's direct dependence on the temperature
regime: at a temperature of about 18-15°C, the de-
gree of infection in the nymph is 14 %, and in fe-
males - 22 %, while at 25-28°C in the nymph this fig-
ure is 37 %, and in females - 72 %.

Most tick-affected populations have been at-
tacked, in fact, in urban recreational areas.

The creation and use of interactive maps based
on Medical Geoinformation System was an impor-
tant part of scientific research [6]. All information
about the morphology of the ticks, nymphs and ima-
go stages, tick-borne infections. In the region was
collected, stored, accumulated, analyzed and dis-
played, Information on the spread of ticks in select-
ed is an incentive for local governments to apply
chemical or biological control to limit the numbers
of their intermediate hosts (rodents, street cats,
dogs, etc.). It will create favorable conditions for the
recreation of people and increase the level of envi-
ronmental awareness of the population by inform-
ing them.

Conclusion. Geographic and seasonal distribu-
tion of Lyme borreliosis, patient’s age, sex, and pro-
fession has disease-related effects on incidence.
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PE3Y/IbTATU OOCNIAXKEHHSA CE3OHHOI AKTUBHOCTI, TEMNEPATYPHNX YMOB
ICHYBAHHA IKCO40BUX KJTILLIB, A TAKOX IX POJIb iIK NEPEHOCHHKIB
XBOPOBU JIAUMA

©J1. 1. PepoHrok, B. B. Jlincbka
TepHoninbcbKul HayioHaabHUlU meduyHul yHisepcumem imeHi I. A. lopbavyescbko2o MO3 YkpaiHu

PE3KOME. 3a ocTaHHi 10 pokiB geskKi KpaiHn €Bponu cTyp6oBaHi NOWMPEeHHAM iHbEeKUiINHNX areHTiB, NnepeHOCHNKa-
MU SIKMX € iKcoa0Bi KniLwi. XBopoba J1ama — e HannowmpeHiwa xsopoba o AnHW, Lo NepeaceTbCs ikCOA40BUMM KJlilla-
MW, Yy CBITi, Npn6/IM3HO Le cTaHoBUTb 85 500 NaLjieHTiB LWOpiYHO.

MeTa — NpoaHanisyBaTh Ce30HHY aKTMBHICTb, TEMMNEPATYPHi YMOBW iCHYBaHHSA iKCOAOBMX KAiLLiB, @ TAKOX BU3HAYM-
TV 36yOHKKIB, AKi NepeHOCATLCA X XUTTEBUMM dOpMamMu.

Martepian i MeTogm. JocnigxeHo 798 kniwis Ixodes Ricinus. Yci kniwi 3ibpaHi nepeBa>kHo B M. TepHonifb Ta Tep-
HOMINbCbKIM 061aCTi, @ TaKOX YaCTUHA KAiliB NpMBe3eHa i3 JIbBiBCbKOI, IBaHO-PpaHKiBCbKOT Ta PiBHEHCLKOT 061acTel.
JocniaxeHHs NpoBOAMIN 3@ AONOMOIOK ONTUKO-e/1eKTPOHHOI cncteMn SEO-IMAGLAB. [locniaxXeHHs enigemiosnoriy-
HOrO CTaHy NPOBOAM/IM METO/IOM MNoJliMepa3Hoi NaHLoroBoi peakuii (MJIP) 3 BUKOpMUCTaHHAM aMnidikauinHoro metoay
«ROTOR Gene-6000» y pexxvmi peasbHOro vacy.

Pe3ynbTaTu. Hawi AocniaxkeHHA nokasanu, wo 6113bko 30 % KAilwis, BUJTYYEHNX 3 JIIOJIEN, € HOCIAMM MATOrEHIB.
Hocisimn Borrelia Burgdorferi € 4acTilwe camku kniwis, a Anaplasma phagocytophilium i Borrelia Miyamotoi — Himow. Jln-
YMHKN MOXYTb BYTM €KTONapa3nTamMmn JIOANHN i NEPEHOCUTM BCi TPY 36YAHNKM iHPEKLiIHMX 33XBOPIOBaHb. Y TOMY UM
MOX/IMBE KOMMJIEKCHE HOCINCTBO, TO6TO OAHOYACHE nepeHeceHHs 36yAHMKIB ABOX 3aXBOPHOBaHb. YPaxoByHOUYM ANHAMI-
Ky 4acToTyn iHbiKyBaHHSA Kiwamu Ixodes ricinus, cnoctepiranoca 36inbleHHA YMCeNbHOCTI CaMoK i HiM®, AKi € Hociamun
36yAHMKIB Y TPABHI-JIMMHI, @ MOTIM 3MEHLUEHHA YaCcTOTH iX iHiIKYBaHHSA Y CEPMHI-NNMHI Ta XOBTHi. O4eBNAHO, OCHOBHOO
NPUYMHOIO LMX KOJIMBAHb € TEMMNEPATYPHNI PEXMM, IKMIA 3MIHIOETLCA Y BECHAHO-NITHbO-OCIHHIN nepioA. Tak, cepeaHsa
TEeMMNepaTypa TPaBHA-YePBHSA CTaHOBMIA 18-23 °C, nnNHA-cepnHsA — 25-27 °C, BepecHs-XoBTHA —20-15 °C. Mpu TeMnepa-
Typi 10-12 °C KiNbKiCTb XBOPUX, AKi 3a3Ha/IN YKYCiB KJiLLiB, 3MEHLUYBaNachb. Y pe3ynbTaTi 4OCNiAXKEHb BNNBY CE30HHNX
3MiH Ha CTYNiHb 3apaXkeHoCTi KNiwis Ixodes ricinus 36yaHNKamMM iHEKLiMHNX XBOPO6 BCTAHOBJIEHO MPAMY 3a/1€XHICTb
Bif, TEeMNepaTypHOro pexunmy: npn temnepatypi 6,113bko 18-15°C cTyniHb 3apaXkeHHA y HiMbwW cTaHOBUTL 14 %, a Y ca-
MOK — 22 %, ToAi AK npu 25-28 °Cy HiMd Lei NOKa3HUK CTaHOBUTb 37 %, ay caMok — 72 %.

BucHoBKM. [eorpadiyHe Ta C€30HHE MOLUMPEHHS IKCOLOBMX KJiLLiB BifirpaloTb posib y NepeHeceHHi 36yaHukis
Jlanm-6openiosy.

KJIFOYOBI CJIOBA: ikconoBi kniui; xBopoba Jlanma; HiMbu; MNYMHKK; 36yaHNKN.
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