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Summary

Visceral leishmaniasis (VL) is an infectious and zoonotic disease of people, wild and domestic mammals residing in tropical
and subtropical climate zone. VL is a potential risk for human health and regarding the economical loss as a result of the
disease, endemic areas should be recognized the effective implementation of control measures, and detailed epidemiological
surveys should be performed in an attempt to obtain information about the incidence and prevalence of the disease in locations
where the disease is diagnosed. Besides, in our country, most of the traveling has been drifted to areas dominating
Mediterranean climate increasing the importance of investigations on visceral leishmaniais in Aegean region. In this study, it was
aimed to determine the seroprevalence of the infection from Selcuk/izmir, Turgutlu/Manisa, Aydin city province, Kusadasi/Aydin,
Marmaris/Mugla, Bodrum/Mugla in stray dogs that are regarded as the main reservoirs for Visceral Leishmaniasis. For this
purpose, anti-leishmania antibodies were determined with immunofluorence antibody diagnostic prosedure in serum samples
obtained from untreated and unprotected 300 stray dogs located in these settlements. According to the results of the study 27
(9%) out of a total 300 dogs were infected with canine visceral leishmaniasis (CanL). It was considered that the result of this
study may be used as a reference for further studies regarding human and dogs residing in Turkey.
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Kiy1 Ege Bolgesindeki Kopeklerde Visseral Leishmaniasis’in
Seroprevalansi

Ozet

Visseral leishmaniasis (VL) tropikal ve subtropikal iklim kusaginda yasayan insanlarin, vahsi ve evcil memeli hayvanlarin
infeksiydz ve zoonotik bir hastaligidir. VL'nin insan saghdi icin potansiyel bir risk olugturmasi ve bu hastaligin ulusal ekonomideki
kayiplar acgisindan dusinuldigunde hastaligin saptandigi bélgelerde gerekli korunma 6nlemlerinin alinmasi ve bu bélgelerde
prevalans ve insidansi hakkinda detayli epidemiyolojik arastirmalarin yapilimasi gerekmektedir. Ulkemizde, seyahatlerin 6zellikle
Akdeniz ikliminin hakim oldugu bélgelere kaymasi, visseral leishmaniasis’in son yillarda Ege Bélgesinde arastiriimasinin énemini
arttirmaktadir. Bu calismada, Ege bélgesinde izmir/Selcuk, Aydin/Merkez, Aydin/Kusadasi, Manisa/Turgutlu, Mugla/Bodrum,
Mugla/Marmaris’te hastaligin en énemli rezervuari olan sokak képeklerinde képek visseral leishmaniasis’in (CanL)
seroprevalansinin belirlenmesi amaclanmistir. Bu amacla, bu yerlesim alanlarinda tedavi edilmemis ve sahipsiz 300 adet sokak
képedinden toplanan serum érneklerinde immun floresan antikor teknigi ile anti-leishmania antikorlari belirlenmistir.
Calismanin sonuglarina gére, toplam 300 képegdin 27'sinin (%9) enfekte oldugu tespit edilmistir. Ulkemizde bu calismanin
sonuclarinin insanlarda ve képeklerde gelecekte yapilacak ¢alismalarda referans olarak Kullanilabilecedi kanisindayiz.
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INTRODUCTION

Leishmaniasis is a zoonotic disease caused by parasites
of the genus Leishmania parasites infecting numerous
mammal species, including humans *. These parasites are
transmitted by the bite of female sandflies - Phlebotomus
in the old world and Lutzomyia in the new world.
Visceral leishmaniasis (VL) is considered by far the most
severe form of leishmaniasis and is often fetal if left
untreated. Over the last 10 years, endemic region have
been widened and there has been a sharp increase in
the number of recorded cases 2. According to WHO
(2005) and available data, leishmaniasis is a major global
health problem and the dogs are the most important
reservoir of Leishmania infantum for human infection.
The disease is endemic in the world with new 500.000
VL cases per year.

Canine visceral leishmaniasis (CanL) causes various
clinical signs, such as skin lesions, weight loss, local or
generalized lymphadenopathy, ocular lesions, epistaxis,
anaemia, wasting, swollen limbs and joints, lameness,
renal failure and chronic diarrhoea. Because of the
variable clinical symptoms and adversity of detection of
the parasite, a presumptive diagnosis involving various
serological tests (indirect immunofluoresence assays,
enzyme-linked immunosorbent assay, western blotting
and direct agglutination) and polymerase chain reaction
should be performed **.

Seroprevalence of CanL in Mediterranean countries
ranges from 1% to 37% °. As the dog is being considered
to be the reservoir of VL and is responsible for sub-
sequent transmission of disease to human, the attention
on the number of seropositive dogs is increased in some
countries. Previous reports indicated that the sero-

prevalence of Canl ranges between 2.58% and 28.26%
in different regions of Turkey ’.

The aim of the present study was to determine the
seroprevalance of the anti- Leishmania antibodies
among stray dogs and observation on the disease
situation in Aegean region in Turkey.

MATERIAL and METHODS

Study Area and Animals

Three hundred (300) untreated and protected mongrel
stray dogs, aged between 2-8 years, captured and
kept in municipal kennels located in Aydin Province,
Kusadasi/Aydin, Selcuk/Izmir, Turgutlu/Manisa, Bodrum
/Mugla and Marmaris/Mugla (Fig. 1) were used in the
present study. The dogs were examined for clinical signs
of CanL including weight loss, pale mucous membranes,
skin and hair coat alterations, enlarged lymph nodes,
onychogryphosis, epistaxis and ocular lesions. One
hundred ninety-four (64.6%) of the dogs were female
and 106 (35.4%) were male. The breed, age, and gender
of each dog were recorded before sampling.

Sample and Data Collection

Blood samples (5 ml) were collected by cephalic vein.
The samples were centrifuged at 3000 rpm for 5 min.
Then, the serum was separated and stored at -20°C until
serological diagnosis.

Serological Test

Serum titers of specific anti-Leishmania antibody were
determined by immunofluoresence antibody test (IFAT).
The IFAT was performed using standard procedures.
Titres 2128 were considered as seropositive 2.

Fig 1. Localization of
samplings
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Parasitological Examination

Popliteal lymph node puncture was performed in 16
seropositive dogs. Lymph node aspirates were stained
with Giemsa and examined by microscopy for detection
of L. infantum amastigotes in dogs.

Statistical Analysis

Breed, age, gender and the proportion of positive
animals were compared using the non parametric Chi-
square test. Correlation between parameters was estimated
using Pearson’s correlation test. The differences were
considered statistically significant whit a probability (P)
value of <0.05. The statistical package SPSS (Version
10.0) was used for analyses.

RESULTS

Twenty seven (9%) of the 300 dogs were found to be
positive by IFAT. The seropositivity ratios among dogs
were found to be 14.1% (11/78) in Kusadasi, 4.6% (3/65)
in Selguk, 3.8% (1/26) in Turgutlu, 2.0% (1/50) in
Marmaris and 22% (11/50) in Bodrum (Table 1). All dogs
from Aydin Province were found to be negative.
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Table 1. Distribution of Canl in 6 locations in aegean region
Tablo 1. Ege bélgesindeki 6 bdlgede Canl'in dagilimt

Dogs sampled Seropositive

City

n n %
Kusadasi/Aydin 78 11 141
Selcuk /Izmir 65 3 46
Turgutlu/Manisa 26 1 38
Marmaris/Mugla 50 1 2
Bodrum/Mugla 50 11 22
Aydin City Province 31 - -
Total 300 27 9

Popliteal lymph node aspiration was performed in 16
seropositive dogs with lymhadenopathy. Only 11 dogs
were found to be positive.

Twenty five of 27 seropositive dogs showed two or
more clinical signs of CanL and two of the seropositive
dogs were asymptomatic. Weight loss, skin disorders,
pale mucousal membranes and lenfadenopathy were
the most commonly observed clinical signs in sero-
positive dogs (Table 2).

One hundred ninety-four (64.6%) of dogs were

Table 2. Evaluation of seropositive dogs naturally infected with Leishmania spp
Tablo 2. Dogal olarak Leishmania spp. ile enfekte seropositif kbpeklerin degerlendirilmesi

. . Age IFAT Smear - .
No City/Village Bred (Year) Sex 1/ (Amastigotes) Clinical Signs
1 Kusadasi Mongreal 5 Female 256 POS WL, SI, LA, PM, ONG
2 Kusadasi Mongreal 4 Female 256 POS LA, OCL
3 Kusadasi Mongreal 6 Male 128 Nd PM, ONG
4 Kusadasi Mongreal 3 Male 256 NEG SI, LA
5 Kusadasi Mongreal 4 Male 256 POS WL, S, LA, PM, ONG
6 Kusadasi Mongreal 3 Female 128 NEG LA, PM
7 Kusadasi Mongreal 6 Female 256 POS -
8 Kusadasi Mongreal 5 Female 256 POS EP LA
9 Kusadasi Mongreal 3 Female 512 POS WL, SI, LA, PM, ONG
10 Kusadasi Mongreal 3 Female 512 POS SI
11 Kusadasi Mongreal 4 Male 256 NEG WL, SI, LA, PM
12 Selcuk Mongreal 3 Male 128 Nd WL, SI, LA,
13 Selcuk Mongreal 4 Female 128 Nd LA
14 Selcuk Mongreal 2 Male 128 NEG SI, LA, PM
15 Turgutlu Mongreal 5 Female 256 POS WL, SI, ONG
16 Marmaris Mongreal 6 Male 128 Nd LA
17 Bodrum Mongreal 4 Male 128 Nd LA, PM
18 Bodrum Mongreal 3 Male 128 NEG WL, LA, OCL
19 Bodrum Mongreal 3 Female 128 Nd SI, ONG
20 Bodrum Mongreal 4 Male 512 POS SI, LA
21 Bodrum Mongreal 6 Male 128 Nd LA, PM
22 Bodrum Mongreal 7 Male 128 Nd SI, LA, PM
23 Bodrum Mongreal 3 Male 128 Nd WL, SI, LA, PM
24 Bodrum Mongreal 5 Female 512 POS PM, ONG
25 Bodrum Mongreal 4 Male 128 Nd WL, LA
26 Bodrum Mongreal 3 Female 128 Nd -
27 Bodrum Mongreal 4 Male 4096 POS WL, SI, LA, PM, EP

WL, weight loss; S, skin involvement; LA, lymhadenopathy; PM, pale mucoses; OCL, ocular lesions; EP, epistaxis; ONG, onycogryphosis;

POS, positive; NEG, negative;, Nd, not done
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female and 106 (35.4%) were male. Infections ratio in
female dogs were 6.2% (12/194), in male dogs were
14.2% (15/106). Twelve (44.4%) of the seropositive dogs
(12/27) were female, while fifteen (15/27) were male.
Seropositivity of the male animals was significantly
(P<0.05) different than that of the females one.

DISCUSSION

Because of dogs are the most important reservoir of
L. infantum for human VL and are one of the main risk
factor for immunosuppressive patients, determining the
infection rate and the distribution of active foci are
essential. Epidemiological surveys on leishmaniasis are
basic research to understand the situation and to set up
control strategies in endemic regions °.

The determination of infection levels for canine
populations depends on the evaluation of several para-
meters including disease symptoms, anti-leishmanial
antibody titres, and microscopical detection of the
parasite *. In a huge dog population, serological
diagnostic procedures have been used frequently for
investigation of seroprevalence of CanL, because of the
variable clinical signs, the presence of asymptomatic
dogs and low sensitivity of parasitological methods **.
The evidence provided in the present study confirms
previous observations demonstrating that CanL can be
diagnosed by IFAT because of its higher sensitivity 2. In
this study, blood samples were collected from 300 stray
dogs and the disease was determined by IFAT.

Although CanL is known to exist in Turkey *, for
epidemiological request, more investigation need to be
put forward. Previous studies indicated that the sero-
prevalence of CanL ranged between 2.58% - 28.26% in
different parts of Turkey ****. Result of several studies
conducted in dogs suggested that CanlL infection has
been widespread in Turkey. In agreement with the
findings of previous studies, seroprevalance of CanlL
obtained in the present study is 9% >'**.

Seroprevalance of CanL varies to vary in endemic
regions, in relationship with the presence of vector
population, ecological conditions such as moisture and
climate and immunological response of the reservoir
population ***. In the present study, the numbers of
infected dogs were eleven out of seventy eight (14.1%)
in Kusadasi, three out of sixtyfive (4.6%) in Selcuk, one
out of twenty six (3.8%) in Turgutlu. These results have
been supported by the previous studies on the source of
the disease and the presence of Phlebotomus sand flies °.
We were unable to detect any positive dog from Aydin
Province. This result was also similar with previous

results ®. This could be explained by one or more
referred factors that are not predisposing the disease in
this region.

This is the first study on the investigation of the
prevalance of CanL in Marmaris and Bodrum. One dog
(2%) in Marmaris and eleven dogs (22%) in Bodrum had
been infected with Leishmania spp. suggesting that
Phlebotomus sand flies are apparently close to the
reservoir and source of the disease. Intensified travelling
through these places increased the importance of this
study’s findings.

Studies have been notified that seroprevalence of
CanlL has been indicated different ratios in nearby countries
and the Mediterranean basin. Seroprevalence of CanL
was notified as 0.7-8.5% in Portugal *. Moreno and
Alvar * have also shown that seroprevalence of the
disease was 14.5% in Apulia Region and it was found to
be 24% in Tuscany Region in Italy % In another study
carried out in Italy, 326 dogs kept from to the Santa.

Anastasia were screened serologically using IFAT,
seropositivity ratio was also found to be 40.4% *. It was
determined as 44.9% in Sicily **. In Greece, the disease is
endemic ¥ with a 22.4% seroprevalence ratio **. The
seroprevalence of CanlL is 6% in Tunisia **, 37.5% in
Algeria %, 17.3% in Malta *, 10% in Cyprus ? and 11.5%
in Israel 2. In the present study, the seroprevalence of
infection found in Aegean region (9%) in Turkey is
similar with Israel, Tunisia, Cyprus; but showing lower
ratios compared to the other countries when nearby
countries and the Mediterranean basin taking into
consideration. These variable prevalence ratios could
have been related with warming climate in the South-
eastern Mediterranean countries that enhances the
propagation of the sandfly population, changes in
agricultural pesticide practices, increase in imported
dog populations, and ineffective chemotherapeutic
management of symptomatic dogs’.

CanL has not been depended on age predisposition
factor % however, the disease has rarely been seen in
young (<2 old) and elderly (especially older than 8 years)
dogs. Similarly to the other authors’ reports, we have
found the life range of infected dogs between 3 to 7
years 3. We should consider the fact that CanL has a long
incubation period and untreated infected dogs should
have short life span.

In this study, we have determined that 15 of 27
(55.6%) seropositive dogs were male and twelve were
female (44.4%). Twelve (6.2%) seropositive dogs have
been determined among 194 female dogs and fifteen
(14.1%) in 106 male dogs. Male seropositive dog
number was significantly higher (P<0.05) from females



in respect with some author reports >***°,

Skin lesions, weight loss, local or generalised lymph-
adenopathy and pale mucous membranes are reported
as major clinical signs in CanL *. In our study, clinical
symptoms could not be observed in two of twenty
seven seropositive dogs. Leishmaniasis had a prolonged
asymptomatic period and unprotected dogs had severe
clinical symptoms. Increased symptomatic dog numbers
should possibly have been related with unsuitable
conditions in kennel, insufficient immune response and
severity of disease, untreated dogs and concurrent
disorders.

Definitive diagnosis of CanL is based on detection of
amastigotes in stained smears of aspirates of bone
marrow or lymph node aspirates . However, amastigotes
form could not always been detected **. In respect
with some author’s reports, we didn’t determine the
amastigote form in all of the examined aspirates
(11/16). We think that, it could have probably been
related with severity and stage of the disease.

In this study, we have determined the sero-
prevalence of Canl in Selcuk/izmir, Turgutlu/Manisa,
Aydin Province, Kusadasi/Aydin, Marmaris/Mugla and
Bodrum/Mugla settlements in stray dogs. It was
considered that the result of this study may be used as a
reference to further studies on human and dogs. In
Turkey, there is need for sufficient information about
the disease for the veterinary and human practitioners
so that, necessary protection, precautions should be
made in the regions. Considering the facts that CanL is a
potential risk for human disease and may cause important
economical losses. According to our opinion, more
seroprevelance studies should be performed regularly in
order to detect symptomatic and asymptomatic dog
populations and in human beings.

REFERENCES

1. Desjeux P: Worldwide increasing risk factors for leishmaniasis.
Med Microbiol Immunol, 190, 77-79, 2001.

2. Moreno J, Alvar J: Canine leishmaniasis: Epidemiological
risk and the experimental model. Trends Parasitol, 18 (9):
399-405, 2002.

3. Ciaramella P, Oliva G, De Luna R, Grandoni L, Ambrosio
R, Cortese L, Scalone A, Persechino A: A retrospective
clinical study of canine leishmaniasis in 150 dogs naturally
infected by Leishmania infantum. Vet Rec, 141, 539-543,
1997.

4. Lanotte G, Rioux JA, Perieres J, Vollhardt Y: Ecology of
leishmaniasis in the south of France. Developmental stages
and clinical characterization of canine leishmaniasis in
relation to epidemiology (author's transl). Ann Parasitol Hum
Comp, 54 (3): 277-295, 1979.

5

ATASQOY, PASA
OZENSOY TOZ, ERTABAKLAR

5. Voyvoda H, Pasa S, Ozensoy Toz S, Ozbel Y, Ertabaklar
H: Aydin’in bazi ilce ve koyleri ile izmir'in Selcuk ilcesindeki
kopeklerde Leishmaniosis ve Dirofilariosis’in prevalansi. Turk
J Vet Anim Sci, 28, 1105-1111, 2004.

6. Bettini S, Gradoni L: Canine leishmaniosis in the Mediterranean
area and its implications for human leishmaniosis. Insect Sci
Appl, 7, 241-245, 1986.

7. Papadopoulou C, Kostoula A, Dimitriou D, Panagiou A,
Bobojianni C, Antoniades G: Human and canine leishmaniasis
in asymptomatic and symptomatic population in North-
western Greece. J Infect, 50, 53-60, 2005.

8. Abranches P, Silva-Pereira MC, Conceicao-Silva FM,
Santos-Gomes GM, Janz JG: Canine leishmaniasis: Pathological
and ecological factors influencing transmission of infection. J
Parasitol, 77, 557-561, 1991.

9. Desjeux P: Leishmaniasis: Current situation and new
perspectives. Comp Immun Microbiol Dis, 27, 305-318, 2004.

10. Ozensoy S, Ozbel Y, Turgay N, Alkan MZ, Gul K, Gilman-
Sachs A, Chang KP, Reed SG, Ozcel MA: Serodiagnosis and
epidemiology of visceral leishmaniasis in Turkey. Am J Trop
Med Hyg, 59, 363-369, 1998.

11. Ozensoy Toz S, Sakru N, Ertabaklar H, Demir S, Sengul
M, Ozbel Y: Serological and entomological survey of zoonotic
visceral leishmaniasis in Denizli Province, Aegean Region,
Turkey. New Microbiol, 32, 93-100, 2009.

12. Ertabaklar H, Ozensoy Toz S, Ozkan AT, Rastgeldi S,
Balcioglu IC, Ozbel Y: Serological and entomological survey
in a zoonotic visceral leishmaniasis focus of North Central
Anatolia, Turkey: Corum province. Acta Trop, 93, 239-246, 2005.

13. Ozensoy Toz S, Ozbel Y, Ertabaklar H, Yildizli N, Korkmaz
M, Alkan MZ: Comparisons of clinical findings and serological
data in the diagnosis of canine leishmaniosis. Turk J Vet Anim
Sci, 29, 269-273, 2005.

14. Badaro R, Jones TC, Carvalho EM, Sampaio D, Reed SG,
Barral A, Teixeira R, Johnson WD: New perspectives on a
subclinical form of visceral leishmaniasis. J Infect Dis, 154,
1003-1011, 1986.

15. Gambino G, Basile A, Mocciaro C, Chifari N, Grazia Zisa
M, Corriere G, Mira L, Piccione E, Mansueto P, Tantillo R,
Vitale G, Mansueto S: La leishmaniosi canina in provoncia di
Catania: Situazione epidemiological del 1993-1994. G Mal
Infett, 3, 293-297, 1997.

16. Maroli M, Mizzon V, Siragusa C, D'oorazi A, Gradoni L:
Evidence for an impact on the incidence of canine leishmaniasis
by the mass use of deltamethrin-impregnated dog collars in
southern Italy. Med Vet Entomol, 15, 358-363, 2001.

17. Sideris V, Papadopoulou G, Dotsika E, Karagouni E:
Asymtomatic canine leisamaniasis in greater Athens area,
Greece. Eur | Epidemiol, 15, 271-276, 1999.

18. Gallego SL: Leishmania infantum and dog: Immunological
and epidemiological studies about infection and diseas. Tesi
doctoral, Facultat de Veterinaria, Universitat Autonoma de
Barcelona, 2001.

19. Ben Said M, Jaiem A, Smoorenburg M, Semiao-Santos SJ,
Ben Rachid MS, El Harith A: Canine leishmaniasis in the
region of Enfidha (Central Tunisia) assessment of seroprevalence
with direct agglutination (DAT) and indirect immuno-
fluorescence (IFAT). Bull Soc Pathol Exot, 85, 159-163, 1992.



6

Seroprevalence of Canine Visceral ...

20. Belazzoug M: La leishmaniose canine en Algerie.
Maghreb Veterinaire, 3, 11-13, 1987.

21. Dye C, Killick-Kendrick R, Vitutia MM, Walton R, Killick-
Kendrick M, Harith AE, Guy MW, Canavate MC, Hasibeder G:
Epidemiology of canine leishmaniasis: Prevalance, incidence
and basic reproduction number calculate from a cross-
sectional serological survey on the island of Gozo, Malta.
Parasitol, 105, 31-41, 1992.

22. Deplazes P, Grimm F, Papaprodromou M, Cavaliero T,
Gramiccia M, Christofi G, Christofi N, Economides P, Eckert J:
Canine leishmaniosis in Cyprus due to Leishmania infantum
MON 1. Acta Trop, 71, 169-178, 1998.

23. Baneth G, Dank G, Keren-Kornblatt E, Sekeles E, Adini I,
Eisenberger CL, Schnur LF, King R, Jaffe CL: Emergence of
visceral leishmaniasis in central Israel. Am J Trop Med Hyg,
59, 722-755, 1998.



	16 (1): 1-6, 2010

	RESEARCH ARTICLE 
	Seroprevalence of Canine Visceral Leishm
	Makale Kodu (Article Code): KVFD-2009-18
	Summary 
	Kıyı Ege Bölgesindeki Köpeklerde Vissera
	Özet 
	INTRODUCTION 
	MATERIAL and METHODS 
	RESULTS 
	DISCUSSION 
	REFERENCES 


