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Nachweis von Babesia canis Subspezies und
anderen Arthropoden-ibertragenen Erkrankungen
in Hunden aus Tirana, Albanien

Zusammenfassung. Durch Arthropoden iibertragene Infekti-
onen haben in der jiingeren Vergangenheit zunehmend an
Bedeutung gewonnen, auch bedingt durch vermehrte Reisen
in, beziehungsweise Importe von Hunden aus Regionen, in
denen die Erreger endemisch sind. Wihrend die epidemiolo-
gische Situation im westlichen Mittelmeerraum gut
dokumentiert ist, sind aus Osteuropa und dem Balkan
vergleichsweise wenige Informationen verfiigbar. In der vor-
liegenden Studie wurden Blutproben von 30 klinisch unauf-
filligen Hunden aus den Randgebieten von Tirana, Albanien,
auf vektor-iibertragene Infektionen untersucht. Mittels direk-
ter und/oder indirekter Verfahren wurden die Blutproben auf
Babesia canis, Hepatozoon spp., Leishmania spp., Dirofilaria
spp., Ehrlichia canis, Anaplasma phagocytophilum, Barto-
nella spp. und Rickettsia spp. untersucht. Im Blut von 20
Hunden (=67 %) wurden Antikdrper bzw. Erreger durch Arth-
ropoden {iibertragene Infektionen nachgewiesen. Antikorper
gegen B. canis, E. canis und/oder A. phagocytophilum waren
im Serum von 19 Hunden (=63 %) nachweisbar. Bei 13 Hun-
den (=43%) erfolgte ein Erregernachweis mittels Blutaus-
strich, PCR oder ELISA, wobei B. canis canis, B. canis vogeli,
Hepatozoon spp., D. immitis und/oder E. canis identifiziert
wurden. Infektionen mit Leishmania spp., Bartonella spp. und
Rickettsia spp. waren nicht nachweisbar.

Summary. The importance of arthropod-borne diseases in-
creased in the recent past in particular due to frequent travel
with dogs in or by importing of dogs from regions with endemic
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occurrence of these diseases. While the epidemiological situ-
ation is well known for the western parts of the Mediterra-
nean, only limited data is available for Eastern Europe and the
Balkans. Thirty clinically healthy dogs from suburban areas of
Tirana, Albania, were tested for Babesia canis, Hepatozoon
spp., Leishmania spp., Dirofilaria spp., Ehrlichia canis, Ana-
plasma phagocytophilum, Bartonella spp. and Rickettsia spp.
using direct and indirect methods.

Antibodies against and/or pathogens of arthropod-borne
diseases were detected in the blood of 20 (67%) dogs. Nine-
teen dogs (63%) had antibodies against B. canis, E. canis and/
or A. phagocytophilum. Babesia c. canis, Babesia c. vogeli,
Hepatozoon spp., D. immitis and/or E. canis were identified by
blood smear, PCR or ELISA in 13 (43%) dogs. There was no ev-
idence for Leishmania spp., Bartonella spp. and Rickettsia spp.
infections.

Keywords: Dog, arthropod-borne disease, parasitic infection,
Albania.

Introduction

The diagnosis, treatment and prophylaxis of canine vector-
borne disease are of considerable interest in the small ani-
mal practice [1, 2]. Pet owners take their companion animals
along with them on vacation to the Mediterranean countries
or animals are transferred from this region to Western Europe
[3]. Apart from countries like Portugal, Spain, Italy or Greece,
countries in Eastern Europe including the Balkans came only
recently into the focus of animal welfare organisations. Dogs
from this origin are at risk of carrying a variety of vector-
borne diseases such as babesiosis, hepatozoonosis, leish-
maniosis, ehrlichiosis, heartworm infection and cutaneous
dirofilariosis. While the epidemiological situation of canine
vector-borne diseases is well known for the south-western
countries of the Mediterranean, only limited information is
available for most parts of Eastern Europe and the Balkans
(4, 5].
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Table 1. Methods applied for detection of pathogens or antibodies in 30 dogs from Tirana, Albania

Pathogen Technique

References

Babesia canis

Hepatozoon spp. Blood smear

L. infantum IFAT (>1:32)', real-time PCR
Dirofilaria spp. Knott-Test, DiroChek®-ELISA
E. canis

A. phagocytophilum
Bartonella spp. PCR
Rickettsia spp. PCR

IFAT (>1:32)", blood smear, PCR, sequencing

IFAT (>1:40)", blood smear, real-time PCR
IFAT (>1:32)", blood smear, real-time PCR

PCR: [7, 8]

real-time PCR: [9]

real-time PCR: [10]
real-time PCR: [11]
PCR: modified [12]
PCR: [13]

"Titre considered positive.

In addition to an epidemiological survey from the Kosovo
and Albania [6], the purpose of this study was to identify vector-
borne infections in dogs from Tirana, Albania and thus to con-
tribute to the knowledge on the epidemiology of those diseases.

Materials and methods

EDTA-blood and serum samples from 30 semi-domesticated dogs
from suburban areas from Tirana, Albania, were collected in Septem-
ber 2008. All animals were physically examined prior to blood sam-
pling and considered clinically healthy. The EDTA-blood and serum
samples were transferred to the laboratory of the Chair of Compara-
tive Tropical Medicine and Parasitology, Ludwig-Maximilians-Uni-
versity, Munich, Germany, within 24 hours and further processed.

The samples were analyzed by direct and indirect methods for the
following pathogens: Babesia (B.) spp., Hepatozoon spp., Leishmania
(L.) infantum, Dirofilaria (D.) spp., Ehrlichia (E.) canis, Anaplasma
(A.) phagocytophilum, Rickettsia spp. and Bartonella spp. (Table 1).

The IFAT test kits approved for the dog were for commercial use (B.
canis, E. canis: Megacor Diagnostik GmbH, Horbranz, Austria;
A. phagocytophilum: Focus Technologies, California, USA); for
anti-L. infantum antibody detection an in-house IFAT was applied. A
Giemsa-stained blood smear from each dog was microscopically ex-
amined for pathogens in the blood cells and the Knott-test was used
to detect microfilariae in 29 dogs. The DiroChek® Canine/Feline
Antigen Test Kit (Synbiotics Corp., San Diego, USA) was employed for
the detection of adult heartworm antigen.

DNA was extracted using a commercial kit according to the manu-
facture’sinstructions (QIAamp DNA MiniKit, Qiagen, Hilden, Germany).
Quality and quantity of the extracted DNA were checked with a spectro-
photometer (NanoDrop 1000, Peqlab, Erlangen, Germany).

Real-time PCRs were carried out on a BioRad iCycler iQ (Bio-Rad,
Munich, Germany), conventional PCRs on an Applied Biosystems
GeneAmp 9700 (Applied Biosystems, Darmstadt, Germany). For PCRs
and real-time PCRs the HotStart Taq Polymerase Kit (Qiagen, Hilden,
Germany) was used and for the Rickettsia spp. PCR, the Expand High-
Fidelity Plus Taq Polymerase Kit (Roche, Mannheim, Germany). The
products of conventional PCRs were examined under UV-light, after
2% agarose gel electrophoresis and staining with GelRed (Biotium,
Hayward, USA). Positive B. canis PCR products were purified with
QIAquick PCR Purification Kit according to the manufacturer’s in-
struction (Qiagen, Hilden, Germany), the fragments of the 18S rRNA
gene were sequenced (Eurofins, Martinsried, Germany). The results
were evaluated with Chromas®©Lite (www.technelysium.com.au), se-
quence homology searches were made by BLASTn analysis of GenBank
(www.ncbi.nlm.nih.gov) and multiple alignments performed with

ClustalW (www.ebi.ac.uk). The graphical view of the alignment was
done with the programme BioEdit (www.mbio.ncsu.edu).

Results

Antibodies and/or pathogens were detected in 20 of 30 dogs.
Nineteen dogs (63%) had antibodies against B. canis, E. canis
and/or A. phagocytophilum. Babesia c. canis, Babesia c. vogeli,
Hepatozoon spp., D. immitis and/or E. canis were identified by
blood smear, PCR or ELISA in 13 dogs (43%). There was no ev-
idence for Leishmania spp., Bartonella spp. and Rickettsia spp.
infections (Table 2).

No Babesia spp. were found in Giemsa stained blood
smears but B. canis DNA products were recovered in the blood
of seven dogs. The seven positive B. canis PCR products
(Table 2) were sequenced. Alignment of the sequences showed
that there were two different sequence types which were 100%
identical amongst each other. BLASTn analysis of GenBank re-
vealed that they were >99.9% homologue to previously depos-
ited 18S rRNA gene sequences of B. c. vogeli (accession nos.
AM183216 and AY371197) in three cases and with B. c. canis
(accession nos. EU711060, EU622739 and FJ209024) in four

Table 2. Pathogen and antibody detection in 30 dogs from

Tirana, Albania

Pathogen Method of analysis
Serology’ Direct pathogen detection
Babesia canis 13% (4/30) 23% (7/30)
Hepatozoon spp. n.a.? 17% (5/30)°
L. infantum 0% (0/30) 0% (0/30)
Dirofilaria immitis n.a. 3% (1/30) and 0% (0/29)*
E. canis 50% (15/30) 17% (5/30)
A. phagocytophilum 40% (12/30) 0% (0/30)
Rickettsia spp. n.a. 0% (0/30)
Bartonella spp. n.a. 0% (0/30)

"in case of positive titres on IFAT.

2n.a. not analysed.

3Detection of gamonts in Giemsa-stained blood smear.
“Knott test was negative for all but one animal.
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cases. In the amplified 290/291 base pair sequence, B. c. vogeli
and B. c. canis differ in 19 nucleotide positions from each
other. The consensus sequences from this study were depos-
ited in GenBank under accession nos. FJ790245 for B. canis
canis and FJ790246 for B. canis vogeli.

Microfilariae were not detected in any dog with the Knott-
test. Circulating antigen of D. immitis was demonstrated in the
serum of one dog; unfortunately, coagulation of the corre-
sponding EDTA-blood sample did not allow testing that dog
for microfilariae with the Knott-test.

No Ehrlichia/Anaplasma morulae were demonstrated in
the Giemsa stained blood smears.

A total of five animals carried mixed infections with detect-
able pathogens and eight animals were diagnosed with a mo-
no-infection.

Discussion

Reports available from the past mentioned only the presence
of leishmaniosis in dogs in Albania in relation to cases in
humans [14-17]. Only recently, some vector-transmitted bac-
terial agents which may also infect dogs were detected in ticks
[18] and B. canis, Hepatozoon canis, D. immitis and D. repens
were recorded in Albanian dogs [6].

Vector-borne diseases are a growing field of veterinary and
public interest as some of the pathogens are known to cause
zoonotic diseases. The most frequently diagnosed parasitic
diseases of dogs imported from the Mediterranean into cen-
tral European countries are babesiosis, leishmaniosis, ehrli-
chiosis and dirofilariosis [19].

In Europe, canine babesiosis is caused by two B. canis sub-
species; B. c. canis, transmitted by Dermacentor (D.) reticula-
tus ticks and B. c. vogeli transmitted by Rhipicephalus (R.)
sanguineus ticks. In the present study antibodies against B.
canis were seen in 13% of the dogs; a similar sero-prevalence
(9.9%) was reported recently in Albanian dogs [6]. The tar-
geted B. canis spp. 18S rRNA gene sequence was detected in
23% of the dogs and sequencing revealed both, the presence
of B. c. canis and B. c. vogeli in this study. Interestingly,
R. sanguineus, the vector for B. c. vogeli, occurs frequently on
the Balkans and has been recorded also in dogs from Albania
[20-22]. However, D. reticulatus, the vector for B. c. canis, was
not reported in Albanian tick surveys conducted in the past
[20-22] but it has been observed recently parasitizing dogs in
Bosnia and Herzegovina and Serbia [23, 24]. Reports from
Croatia [8] and Slovenia [25] proved prevalence of B. c. canis
on the Balkans. The implications of these findings should gen-
erate further investigations on the epidemiology on canine
babesioses and their vectors in Albania.

Canine hepatozoonosis is caused by H. canis in Asia, Africa
and southern Europe [26]. There are single case reports from
Bulgaria [27, 28] and Greece [29, 30]. Compared to work done
earlier in Albania, which revealed positive PCR products in
52.8% of the dogs [6], in the present study only 17% of the dogs
harboured gamonts in the blood smears.

Leishmania infantum leishmaniosis is considered an en-
demic zoonosis in many countries of the Mediterranean [31].
There are several reports of visceral leishmaniosis in man from
Albania and the growing number of human cases in Tirana
hospital indicates a spread for the last decades and a rising

risk of infection [6, 14, 16, 17, 32, 33]. Although there was no
evidence of Leishmania spp. infections in the dogs of this
study, previous analysis indicated sero-prevalences of up to
15.8% in dogs from Albania [6, 15, 16]. Therefore, further in-
vestigation will be necessary to elucidate a more complete pic-
ture of canine Leishmania epidemiology in Albania.

Worldwide, Dirofilaria spp. transmitted by Culicidae, are
known to cause diseases affecting the subcutaneous tissue (D.
repens) or compromising the cardio-vascular system
(D. immitis). Reports from Greece indicated D. immitis anti-
gen in the blood from 4.8 to 13% of the dogs [29, 34]. The re-
sults in this study based on the DiroCheck® ELISA indicated a
lower rate of D. immitis infections in dogs from Tirana area
(3%). This supports recent data from different Albanian cities
where 5.3% of the dogs were positive for D. immitis antigen [6].
Whereas no D. repens was found in the present investigation,
recently D. repens prevalence was reported as of 11.5% [6].

An important bacterial vector-borne agent in dogs is
E. canis, causing monocytic ehrlichiosis [35]. In accordance to
data from Greece [12, 36], E. canis was a widespread pathogen
in Albanian dogs, too.

Rickettsia spp. and Bartonella spp. were not detected in the
present study in Albanian dogs but there is evidence for infec-
tions with these agents in dogs from Greece [36, 37].

It is concluded, that additional, systematic investigations
from different regions of Albania are necessary to establish a
more precise picture of the epidemiological situation and sea-
sonal aspects of arthropod-borne infections in dogs, the ar-
thropod vectors and possible zoonotic risks.

Conlflict of interest
The authors declare they have no conflict of interest.

Acknowledgements

We gratefully acknowledge the technical assistance of the laboratory
staff of the Chair of Comparative Tropical Medicine and Parasitology,
Ludwig-Maximilians-University Munich.

References

1. Deplazes P, Staebler S, Gottstein B (2006) Reisemedizin para-
sitdrer Erkrankungen des Hundes. Schweiz Arch Tierheilk 148:
447-61

2. Glaser R, Gothe R (1998) Importierte arthropodeniibertragene
Parasiten und parasitische Arthropoden beim Hund. Tierdrztl
Praxis 26: 40-6

3. Glaser R, Gothe R (1998) Hundetourismus und -import: eine
Umfrage in Deutschland zu Ausmafl sowie Spektrum und
Priferenz der Aufenthalts- bzw. Herkunftslander. Tierdrztl Prax-
is 26: 197-202

4. Wilczek C (2008) Einfuhr/Verbringen von Hunden durch Tierhei-
me und private Tierschutzorganisationen. Dtsch Tierdrztl Wo-
chenschr 115: 101-5

5. Weise M (2004) Reisemedizinisch und epidemiologisch
wichtige Arten der kaninen Parasitenfauna in europédischen
Anrainerstaaten des Mittelmeeres und in Portugal fiir Hunde
in Deutschland - eine Literaturstudie. Vet thesis, Ludwig-
Maximilians-Univ Munich

6. Lazri T, Duscher G, Edelhofer R, Bytyci B, Gjino P, Joachim A
(2008) Infektion mit arthropodeniibertragenen Parasiten bei
Hunden im Kosovo und in Albanien unter besonderer Beriick-
sichtigung der Leishmanieninfektionen. Wien Klin Wochenschr
[Suppl 4]: 54-8

Detection of Babesia canis subspecies

© Springer-Verlag  19-20/2009 wkw



original article

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Birkenheuer AJ, Levy MG, Breitschwerdt EB (2003) Development
and evaluation of a seminested PCR for detection and differen-
tiation of Babesia gibsoni (Asian genotype) and B. canis DNA in
canine blood samples. J Clin Microbiol 41: 4172-7

Caccio SM, Antunovic B, Moretti A, Mangili V, Marinculic A,
Baric RR, Slemenda SB, Pieniazek NJ (2002) Molecular charac-
terisation of Babesia canis canis and Babesia canis vogeli from
naturally infected European dogs. Vet Parasitol 106: 285-92
Mary C, Faraut F, Lascombe L, Dumon H (2004) Quantification
of Leishmania infantum DNA by a real-time PCR assay with high
sensitivity. ] Clin Microbiol 42: 5249-55

Messerer S (2006) Entwicklung und Evaluierung von Real-time
PCR-Verfahren zum Nachweis von Ehrlichia canis und Anaplas-
ma phagocytophilum (Anaplasmataceae). Vet thesis, Ludwig-
Maximilians-Univ Munich

Courtney JW, Kostelnik LM, Zeidner NS, Massung RF (2004)
Multiplex real-time PCR for detection of Anaplasma phagocy-
tophilum and Borrelia burgdorferi.] Clin Microbiol 42: 3164-8
Jensen WA, Fall MZ, Rooney ], Kordick DL, Breitschwerdt EB
(2000) Rapid identification and differentiation of Bartonella spe-
cies using a single-step PCR assay. J Clin Microbiol 38: 1717-22
Regnery RL, Spruill CL, Plikaytis BD (1991) Genotypic identi-
fication of rickettsiae and estimation of intraspecies sequence
divergence for portions of two rickettsial genes. ] Bacteriol 173:
1576-89

Adhami ], Murati N (1977) Canine leishmaniasis and the natu-
ral reservoir of visceral leishmaniasis in Albania. Bul Shkencave
Mjekésore 17(4): 69-74 [in Albanian]

Cicko Z, Zanaj S, Kusi I, Cani E (1999) Investigation of canine
leishmaniosis in Albania. Rev Vet 3: 109-13 [in Albanian]

Cani E, Myrseli T, Petrela R, Minarolli P, Pano K (2001) Visceral
leishmaniasis - a zoonosis with high potential risk in Albania.
Rev Vet 5: 81-92 [in Albanian]

Cani E, Petrela R, Myrseli T, Fuga L, Minarolli P, Hyskaj M (2001)
Identification of two visceral Leishmania strains isolated in
Tirana, Albania. Clin Microbiol Inf 7[Suppl 1]: 346

Christova I, van de Pol J, Yazar S, Velo E, Schouls L (2003) Identifi-
cation of Borrelia burgdorferi sensulato, Anaplasma and Ehrlichia
Species, and potted Fever Group Rickettsiae in ticks from South-
eastern Europe. Eur J Clin Microbiol Infect Dis 22: 535-42
Mettler M, Grimm E Nauke TJ, Maasjost C, Deplazes P (2005)
Canine Leishmaniose in Mitteleuropa: retrospektive Umfrage
und serologische Untersuchung importierter und reisebeglei-
tender Hunde. Berl Miinch Tierdrztl Wochenschr 118: 37-44
Rosicky B, Cerny V, Luli M (1960) Contribution a l'étude sur la
présence, la distribution et la bionomie des tiques (Ixodoidea)
en Albanie. Ceskoslov Parasitol 7: 159-88

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Luli M (1963) Ticks of the family Ixodidae parasitizing animals in
Albania. Bul Shekencave Bujgésore 2(1): 108-37 [in Albanian]
Gina A (1973) The tick (Ixodidae) fauna of the Tirana region. Bul
Shkencave te Natyrés 27(3/4): 73-86 [in Albanian]

Milutinovi¢ M, Radulovi¢ Z (2002) Ecological notes on ticks
(Acari: Ixodidae) in Serbia (central regions). Acta Vet Beograd
52:49-58

Omeragic ] (2008) Investigation of ticks of the Ixodidae family
in Bosnia and Herzegovina. Vet thesis, Univ Sarajevo [in Serbo-
Croatian]

Duh D, Tozon N, Petrovec M, Strasek K, Av§i¢-Zupanc T (2004)
Canine babesiosis in Slovenia: molecular evidence of Babesia
canis canis and Babesia canis vogeli. Vet Res 35: 363-8

Baneth G, Mathew JS, Shkap V, Macintire DK, Barta JR, Ewing SA
(2003) Canine hepatozoonosis: two disease syndromes caused
by separate Hepatozoon spp. Trends Parasitol 19: 27-31

Ivanov A, Kanakov D (2003) First case of canine hepatozoonosis
in Bulgaria. Bulg J Vet Med 6: 43-6

Tsachev I, Ivanov A, Dinev I, Simeonova G, Kanakov D (2008)
Clinical Ehrlichia canis and Hepatozoon canis co-infection in a
dog in Bulgaria. Rev Méd Vét 159(2): 68-73

Jensen J, Miiller E, Daugschies A (2003) Fiir die Reisetiermedizin
bedeutungsvolle arthropoden-iibertragene Infektionen bei
Hunden in Griechenland. Prakt Tierarzt 84: 430-8

Kontos V, Koutinas A (1990) Canine hepatozoonosis: a review of 11
naturally occurring cases. Bull Hell Vet Med Soc 41: 73-81 [in Greek]
Seimenis A, Morelli D, Mantovani A (2006) Zoonoses in the
mediterranean region. Ann Ist Super Sanita 42(4): 437-45

Lito G, Davachi E Sulcebe G, Bregu H, Basha M (2002) Pedriatic
visceral leishmaniasis in Albania. Int J Infect Dis 6: 66-8

Velo E, Bino S, Kuli-Lito G, Pano K, Gradoni L, Maroli M (2003)
Recrudescence of visceral leishmaniasis in Albania: retrospec-
tive analysis of cases during 1997 to 2001 and results of an
entomological survey carried out during 2001 in some districts.
Trans R Soc Trop Med Hyg 97: 288-90

Vakalis NC, Himonas CA (1997) Human and canine dirofilariasis
in Greece. Parassitologia 39: 389-91

Shaw SE, Day M]J, Birtles RJ, Breitschwerdt EB (2001) Tick-borne
infectious diseases of dogs. Trends Parasitol 17(2): 74-80
Mylonakis ME, Koutinas AF, Breitschwerdt EB, Hegarty BC,
Billinis CD, Leontides LS, Kontos VS (2004) Chronic canine
ehrlichiosis (Ehrlichis canis): a retrospective study of 19 natural
cases. ] Am Anim Hosp Assoc 40: 174-84

Diniz PPVP, Billeter SA, Otranto D, De Caprariis D, Petanides T,
Mylonakis ME, Koutinas AF, Breitschwerdt EB (2009) Molecular
documentation of Bartonella spp. infection in dogs from Greece
and Italy. J Clin Microbiol (doi:10.1128/JCM.00082-09)

wkw  19-20/2009

© Springer-Verlag

Detection of Babesia canis subspecies

45



