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Opoloyikin diepeGvnon yia m pé-
Avvon ané Ehrlichia canis o€ &¢-
ono(bpevoug okvroug otn Bépera
Boulyapia

Tsachev ., ITanadoyiavvékng E. 1.*, Kovtég B.*,
Zarkov L., Petrov V., Pelagic V.**

INEPIAHWH. Xkonég g pedéng avuig fitav n aviyvevon avu-
owpdrwv katd g Ehrlichia canis oe §eonol{épevoug okGloug mou
Couv o Bépera Boudyapia kar ouykekpipéva oug nepioyég Varna,
Silistra, Ruse, Montana, Veliko Tarnovo xai Pleven. Zuvolikd e§e-
tdotnkav pe t pébodo IFA 120 opoi afpatog nou ndpOnkav ané
10Gp1Bpoug okvloug yia v aviyvevon IgG avucwpdrwv katd
g E. canis. Zapdvta névte oxbdot (37.5%) Ppédnkav opodoyixd
Oeukoi, pe ug neproyég g Varna kat g Silistra va napoveidlouv
ta upnAdtepa nocootd (60% xar 55%, avtiotorya), o€ OGyKpion
pe ug arheg (Ruse: 30%, Montana: 30%, Veliko Tarnovo: 25%,
Pleven: 25%). Ta anotedéopata g pedéwng avtig Sefyvouv éu to
nocooté ékBeong twv Seonoldpevarv oxtAwv nou (ouv otn Bépeia
Boulyapia ownv E. canis efvai upndé.

INTRODUCTION

The genus Ehrlichia, based on the 16SrTRNA gene
sequence, includes Ehrlichia canis, Ehrlichia chaffeensis,
Ehrlichia ewingii, Ehrlichia ruminantium and Ehrlichia
muris (Dumler et al. 2001). Ehrlichiae are small, gram-
negative, pleomorphic, obligatory intracellular bacteria
that primarily infect leukocytes (Ristic et al. 1984,
Rikihisa 1991).

Ehrlichia canis is the main aetiological agent of
canine monocytic ehrlichiosis (CME), an infectious
disease that was first described in dogs from Algeria
(Donatien and Lestoquard 1935) and since then it has
been identified in tropical and subtropical areas all over
the world (Stephenson and Ristic, 1978, Keefe et al.

Epeuvntikn
Original article

Seroprevalence of Ehrlichia canis
infection among privately-owned
dogs in northern Bulgaria

Tsachev I., Papadogiannakis E. 1.*, Kontos V.*,
Zarkov 1., Petrov V., Pelagic V.**

ABSTRACT. A serologic survey was carried out to detect the
prevalence of Ehrlichia canis antibodies among privately-owned
dogs in the counties of Varna, Silistra, Ruse, Montana, Veliko
Tarnovo and Pleven of northern Bulgaria. A total of 120 serum
samples were IFA tested for anti-Ehrlichia canis IgG antibodies. A
mean seroprevalence rate of 37.5% was recorded with Varna county
showing the highest value (60%) followed by Silistra (55%), Ruse
(30%), Montana (30%), Veliko Tarnovo (25%) and Pleven (25%)
counties. These results clearly show that dogs residing in northern
Bulgaria are highly exposed to E. canis.

Key words: dog, Ehrlichia canis, seroprevalence, northern Bulgaria,
TFA test

1982, Brouqui et al. 1991).

In the neighbouring country Greece, CME, due to E.
canis, is considered the commonest tick-borne infection
among the canine population (Kontos and Athanasiou
1998), while in the Mediterranean region of Turkey
(Adana), Batmaz et al. (2001) reported a 65% sero-
prevalence.

Epidemiological data, which focused on the sero-
prevalence of CME in the southern part of Bulgaria,
have recently been published (Tsachev et al. 2006). The
objective of this study was to assess the exposure of
privately-owned dogs to Ehrlichia canis by IFA serology
in six counties of northern Bulgaria.
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MATERIALS AND METHODS

Study area and animals

The survey was carried out in the northern part of
Bulgaria (approximately 42° 52’ and 44° 06’ N latitude,
22° 50’ and 28° 20’ W longitude), the climate of which
is typically continental.

Veterinarians from six private clinics were requested
to collect serum samples from privately-owned dogs
admitted for medical-surgical problems or routine
health care. In total, 120 dogs of different breeds were
sampled and geographically allocated as follows: Varna
(n=20), Silistra (20), Rouse (n=20), Montana (20),
Veliko Tarnovo (n=20) and Pleven (n=20). Their age
ranged from 1 to 12 years (mean * SD: 4.26 = 0.43) and
further characterized as young adults (n:31), adults
(n:66) and middle aged to elderly dogs (n:23). All the
animals entered the study were diseased dogs (various
internal medicine or surgical problems) with a lifestyle
of both indoor and outdoor living. Additionally, all the
animals had a history of previous tick exposure. Animal
selection was done by random.

Blood sampling

Five ml of peripheral blood were obtained from each
of the dogs by applying cephalic venipuncture and
vacuum tubes with clot activator (Vacuette®). Blood
was allowed to coagulate at room temperature and sera
were separated by centrifugation at 5.000 rpm for 10
minutes and kept at -200°C until assayed. All blood
samples were collected between February and March
2004.

IFA test

All sera were assayed by the IFA test for the
detection of specific to E. canis IgG antibodies. The
antigen applied was a formalin-inactivated cellular
suspension (2x10%cells/ml) infected with Ehrlichia canis
(Synbiotics Europe, France) and fixed in 15-well special
immunofluorescence slides. After serial dilutions (1:100,
1:200, 1:400, 1:800 and 1:1600) in PBS (pH 7.2), sera
(10ul) were added to the slides. Positive (serum
provided by Professor Kontos, National School of Public
Health, Athens) and negative (physiological saline)
control sera were also tested. Slides were incubated at
37°C for 30 min and washed twice in PBS (5 min each
time). The monospecific rabbit anti-canine IgG labelled
with fluorescein isothiocyanate (Sigma, Germany) was
added at a 1/25 dilution in PBS and further incubated
for 30 min at 37° C. Following washing as before, slides
were air-dried, mounted with Fluoprep (Bio-Merieux,
France) and observed under a fluorescence microscope
(Olympus, Japan) at 400x magnification. Titers equal to
or in excess of 1/100 were considered positive.

Statistical analysis

Biostatistical analysis was performed by the
statistical SPSS package, version 12.0 for Windows
(SPSS Inc., Chicago, IL, USA). Chi-square (x°) test was
used for the comparison of prevalence rates among
studied counties as well as age groups, while Fisher’s
exact test was used in the comparison of the
corresponding rates between sexes.

The level of 5% was considered significant for all the
comparisons made.

RESULTS

Seropositive dogs were found in all regions with a
seroprevalence varying from 25% to 60% (Tables 1
and 2). The highest prevalence was noticed in Varna
(60%) and Silistra (55%), whereas the lowest in both
Veliko Tarnovo and Pleven (25%;, each). Forty five out
of 120 sampled dogs were found seropositive thus rising
the mean seroprevalence to 37.5%. Antibody titre
distribution was 1:100 in 22 dogs, 1:200 in 15, 1:400 in
7 and 1: 800 in one dog (Table 1).

Comparison of seroprevalence rates between
different counties showed no significant differences
(P>0.05). Also, the comparison of seroprevalence rates
between age groups and between sexes showed no
significant differences (P>0.05).

DISCUSSION

The prevalence of E. canis is much dependent on the
geographical distribution of its arthropod vector
Ripicephalus sanguineus, which is mainly found in the
tropical and subtropical regions of the world, including
Bulgaria (Serbezov 2002). The results of this survey are
in agreement with a recently published study on canine
ehrlichiosis in southern Bulgaria also showing a high
seroprevalence rate (30%) among pet dogs (Tsachev et
al. 2006). Consequently, in both southern and northern
parts of Bulgaria the infection rate to Ehrlichia canis
among pet dogs is high (30 and 37.5%, respectively).

In serosurveys conducted in Algeria, Israel, Egypt,
Mexico, Spain, Turkey and South Africa, it has been
shown that the prevalence of E.canis infection ranges
from 9 to 53% (Donatien and Lestoquard 1935, Baneth
et al. 1996, Botros et al. 1995, Rodriguez-Vivas et al.
2005, Saintz et al. 1996, Batmaz et al. 2001, Pretorius
and Kelly 1998). These variations have been attributed
to certain epidemiological factors, such as abundance
and distribution of the vector, animal behavior and the
average age of the study population (Serbezov 2002).
Additionally, IFA cut off point in some of the above
mentioned studies was below 1/100, hence increasing
the sensitivity and seropositivity rate in the study. The
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Table 1. Serological evaluation of E.canis infection from different regions of the Northern Bulgaria

Region Varna Silistra Rouse Montana V.Tarnovo Pleven Total
Number of 20 20 20 20 20 20 120
tested dogs
Number of
positive dogs 12 11 6 6 5 5 45
Seroprevalence 60 55 30 30 25 25 37.5
(%)
Titer
1:100 6 4 4 4 2 2 22 (49%)
1:200 2 3 2 2 3 3 15 (33%)
1:400 3 4 7 (16%)
1:8001 1 2%)
Table 2. Seropositive dogs to E.canis according to their age and sex in each county in northern Bulgaria
Overall population C o u n t y

Varna Silistra Rouse Montana V. Tarnovo Pleven

total positive total positive

total positive

total positive total positive total positive total positive

Classes of age

[young adults] 31 11 4 2 5 4
[middle aged] 66 28 7 7 12 7
[elder] 23 6 9 3 3 0
Sex

Males 65 25 11 6 9 T
Females 55 20 9 6 11 4

3 2 9 3 7 0 3 0
15 4 10 3 9 3 13

2 0 1 0 4 2 4 1
12 4 9 3 12 2 12 3
8 2 11 3 8 3 8 2

results of this study did not reveal any correlation
between the age of the animals and seropositivity rate.
This finding is in agreement with some reports (Botros
et al. 1995, Baneth et al. 1996, Harrus et al. 1997), but
not with others (Batmaz et al. 2001). As a result, E.canis
seems to affect equally young adults, middle aged and
elder dogs. Although neither the age nor the sex seems
to be related to the infection, lifestyle should be
considered critical, since outdoor living facilitates tick
infestation. Some of these dogs were probably suffering
from acute CME, subsequently recovered, but remained
seropositive at the time of testing, while others would be
considered subclinical carriers (Stephenson and Ristic
1978, Keefe et al. 1982). However, the seropositivity in
some dogs may be the result of cross-reactivity to other
Ehrlichia species (Mylonakis et al. 2003). E. chaffeensis,
which is the causative agent of human monocytic
ehrlichiosis (HME), was first described in the USA in
1987 (Anderson et al. 1991). Subsequent studies have
demonstrated that human infections also occur in
Europe (Morais et al. 1991) and Asia (Uhaa et al. 1992).

In the USA, dogs are potential reservoirs of E.
chaffeensis organism and are susceptible to both natural
and experimental infections (Davoust 1994). It has been
shown that sera from dogs infected with E.canis or
E.chaffeensis are highly cross-reactive (Dawson et al.
1996). Cross-reactivity can occur with some other
members of Ehrlichia and Neorickettsia genera, some of
which can infect dogs (Dumler et al. 2001). These
species include Anaplasma phagocytophilum (Harrus et
al. 1997), Neorickettsia risticii (Saintz et al. 1996),
Neorickettsia helminthoeca (Rodriguez-Vivas et al.
2005), Ehrlichia ewingii (Anderson et al. 1992) and
Ehrlichia ruminantium (Leib and Monrroe 1997).
However, IFA for E. canis is the most commonly used
technique to monitor canine ehrlichiosis infections
(Waner et al. 2001, Belanger et al. 2002). Furthermore,
it has been shown that the majority of the E.ewingii and
A.phagocytophilum molecular test positives are negative
by E.canis IFA (Sirigireddy and Ganta 2005). Western
Blot and real time reverse transcriptase PCR have been
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quite useful in the validation of IFA specificity for
E.canis (Suksawat et al. 2001, Sirigireddy and Ganta
2005). Accordingly, although cross-reactivity cannot be
excluded, our results could be considered quite reliable
regarding the seroprevalence of E.canis among
privately-owned dogs in northern Bulgaria.

In conclusion, these results indicate a high exposure
to E. canis of dogs residing in northern Bulgaria that

necessitates the raise of suspicion among clinicians, dog
owners and travelers who visit this part of the country
for this potentially fatal infectious disease of dogs.

Acknowlegments

The authors would like to gratefully thank the staff
of Athens Animal Hospital, Athens, Greece for their
technical assistance and collaboration and Mr Zavras
Dimitrios for statistical analysis. 1

BIBAIOT'PA®IA - REFERENCES

Anderson BE, Dawson JE, Jones DC, Wilson KH (1991). Ehrlichia
chaffeensis: a new species associated with human ehrlichiosis. J.
Clin. Microbiol. 29: 2838-2842.

Anderson BE, Greene CE, Jones DC, Wilson DH (1992). Ehrlichia
ewingii sp. the etiologic agent of canine granulocytic ehrlichiosis.
International Journal of Systematic Bacteriology 42: 299-302.

Baneth G, Warner T, Koplah A, Weinstein S, Keysary A (1996).
Survey of Ehrlichia canis antibodies among dogs in Israel. Vet.
Rec. 16: 257-259.

Batmaz H, Nevo E, Waner T, Senturk S, Yilmaz Z, Harrus S (2001).
Seroprevalence of Ehrlichia canis antibodies among dogs in
Turkey. Vet. Rec. 148: 665-666.

Belanger M, Sorenson HL, France MK, Bowie MV, Barbet AF,
Breitschwerdt EB, Alleman AR (2002). Comparison of
serological detection methods for diagnosis of Ehrlichia canis
infections in dogs. J Clin Microbiol, 40:3506-3508.

Botros BA, Elmolla MS, Salib AW, Calamaio CA, Dasch GA, Arthur
RR (1995). Canine chrlichiosis in Egypt: seroepidemiological
survey. Onderstepoort Journal of Veterinary Research 62: 41-43.

Brouqui P, Davoust B, Haddad S, Vidor E, Raoult D (1991).
Serological evaluation of Erlichia canis infection in military dogs
in Africa and Reunion Island. Vet. Microbiol. 26: 103-105.

Davoust B (1994). Epidemiolodie de I’ehrlichiose, de leishmaniose
et de la dirofilariose canine. A propos la situation actuelle les
cffectifs del’armee francaise. Rev. Med. Vet. 145: 249-256.

Dawson JE, Biggie KL, Warner CK, Cookson K, Jenkins S, Levine
JF, Olson JG (1996). Polymerase chain reaction evidence of
Ehrlichia chaffeensis, an etiologic agent of human ehrlichiosis,
in dogs from southeast Virginia. American Journal of Veterinary
Research 57: 1175-1179.

Donatien A and Lestoquard F (1935). Existence en Algerie d'une
rickettsia du chien. Bulletin de la Société de Pathologie Exotique
28 : 418-419.

Dumler JS, Barbet AF, Bekker CPJ, Dasch GA, Palmer GH, Ray SC,
Rikihisa Y, Rurangirwa FR (2001). Reorganization of genera in
the families Rickettsiaceae and Anaplasmataceae in the order
Rickettsiales: unification of some species of Ehrlichia with
Anaplasma, Cowdria with Ehrlichia and Ehrlichia with
Neorickettsia, descriptions of six new species combinations and
designation of Ehrlichia equi and ‘HGE agent’ as subjective
synonyms of Ehrlichia phagocytophila. Int. J. Syst. Evol.
Microbiol., 51: 2145-2165.

Harrus S, Bark H and Waner T (1997). Canine monocytic
ehrlichiosis: an update. Compendium on Continuing Education
for the Practicing Veterinarian 19: 431-444.

Keefe TJ, Holland CJ, Salyer PE, Ristic M (1982). Distribution of

Ehrlichia canis among military dogs in the world and selected
civilian dogs in the United States. J. Am. Vet. Med. Assoc. 181:
236-238.

Kontos V and Athanasiou L (1998). Use of enrofloxacin in the
treatment of acute canine chrlichiosis. Canine Practice 8: 10-14.

Leib MS and Monrroe WE (1997). Ehrlichiosis. In: Lappin, M.R.
(ed.) : Practical Small Animal Internal Medicine.W.B. Saunders,
Philadelphia, pp: 864-869.

Morais JD, Dawson JE, Greene C, Filipe AR, Galhardas LC,
Bacellar F (1991). First European case of chrlichiosis. Lancet
338: 633-634.

Mylonakis M, Koutinas A, Billinis C, Leontides L, Kontos V,
Papadopoulos O, Rallis T, Futianou A (2003). Evaluation of
cytology in diagnosis of acute canine monocytic chrlihiosis
(Ehrlichia canis): a comparison between five methods. Vet.
Microbiol. 91: 197-204.

Pretorius AM and Kelly PJ (1998). Serological survey for antibodies
reactive with Ehrlichia canis and E. chaffeensis in dogs from the
Bloemfontein area, South Africa. Journal of the South African
Veterinary Association 69: 126-128.

Rikihisa Y (1991). The tribe Ehrlichicac and chrlichial discases.
Clin. Microbiol. Rev. 4: 286-308.

Ristic M, Huxsoll D, Kreig SM (1984). Tribe Ehrlichicae. In: Holt
NK, Mays JG (eds.), Bergey’s Manual of Systematic
Bacteriology, vol.1. The Williams and Wilkins Co., Baltimore, pp:
704-709.

Rodriguez-Vivas RI, Albornoz REF, Bolio GME (2005). Ehrlichia
canis in dogs in Yucatan, Mexico: seroprevalence, prevalence of
infection and associated factors. Vet. Parasitol. 127: 75-79.

Saintz A, Delgado S, Amusategui I, Tesouro M, Carmenes P (1996).
Seroprevalence of canine ehrlichiosis in Casdtilla-Leon (north-
west Spain). Prev. Vet. Med. 29: 1-7.

Serbezov V (2002). Vector-borne diseases: are there a health
problem in Bulgaria? Infectology 39(3): 3-5 (in BG).

Sirigireddy K and Ganta R (2005). Multiplex detection of Ehrlichia
and Anaplasma species pathogens in peripheral blood by real
time reverse transcriptase polymerase chain reaction. Journal of
Molecular diagnostics, 7(2):308-316.

Stephenson EH and Ristic M (1978). Retrospective study of an
Ehrlichia canis epizootic around Phoenix, Arizona. J. Am. Vet.
Med. Assoc 172: 63-65.

Suksawat J, Pitulle C, Arraga-Alvarado C, Madrigal K, Hancock SI
and Breitschwerdt EB (2001). Co infection with three Ehrlichia
species in dogs from Thailand and Venezuela with emphasis on
consideration of 16S ribosomal DNA secondary structure. J.
Clin. Microbiol.39(1):90-93.

IMEPIOAIKO THE EAAHNIKHE KTHNIATPIKHE ETAIPEIAX 2006, 57(3)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2006, 57(3)



216 TSACHEV L, E.I. TIATITAAOTTANNAKHY, B. KONTOZX, ZARKOV L, PETROV V., PELAGIC V.

Tsachev I, Kontos V, Zarkov I and Krastev S (2006). Survey of Waner T, Harrus S, Jongejan F, Keysary A and Cornelissen AW
antibodies reactive with Ehrlichia canis among dogs in south (2001). Significance of scrological testing for chrlichial disease in
Bulgaria. Revue Med Vet, 157 (6): in press dogs with special emphasis on the diagnosis of canine monocytic

Uhaa 1J, Maclean JD, Greene CR, Fishbein DB (1992). A case of ehrlichiosis caused by Ehrlichia canis. Veterinary Parasitology,
human ehrlichiosis acquired in Mali: clinical and laboratory 95:1-15.
findings. American Journal of Tropical Medicine and Hygicne
46: 161-164.

TEPIOAIKO THE EAAHNIKHE KTHNIATPIKHE ETAIPEIAS 2006, 57(3)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2006, 57(3)


http://www.tcpdf.org

