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Keywords Summary

Dog, The Republic of San Marino is an autonomous State that, in view of its geographical and
Kennel, environmental features, can be considered a part of the Northern Italian territory, where the
Indirect fluorescent canine leishmaniasis (CanL) is endemic. In the past, a CanL focus in the Republic’s kennel
antibody test (IFAT), was described. As a consequence of this epidemiological situation, a surveillance program
Leishmania infantum, was carried-out covering a 6-year period (2006-2012). A total of 1,094 sera were collected
Republic of San Marino, from 420 kennel dogs and examined for antibodies to Leishmania infantum by the indirect
Surveillance. fluorescent antibody test (IFAT). Eighty-eight (21%) dogs resulted IFAT positive (antibody

titre 21/40). The overall seroprevalence increased in the first 4 years (2006-2010), going
from 5.5% to 26.8% and then decreased in the 2 following years going to 17.9% (2011) and
3.9% (2012). The cumulative incidence constantly increased from 0.6% to 2.6%. This trend
could be attributed to a changed infection pressure due to the dog turnover in the kennels.
According to the observed incidence values, the CanL focus seems to be stable, supported
by autochthonous transmission, new case introduction and Leishmania spp. circulation in
owned dogs in the same area.

Programma di sorveglianza della leishmaniosi canina
in un canile della Repubblica di San Marino

Parole chiave Riassunto

Cane, La Repubbilica di San Marino & uno Stato autonomo confinante con I'Emilia Romagna, dove
Canile, la leishmaniosi canina (LCan) € endemica. Nel presente studio sono descritti i risultati di
Immunofluorescenza un programma di sorveglianza della durata di 6 anni attivato nel canile della Repubblica
indiretta, di San Marino, a seguito di un precedente focolaio di LCan all'interno di tale struttura.
IFI, Complessivamente sono stati analizzati, mediante immunofluorescenza indiretta (IFl), 1.094
Leishmania infantum, sieri prelevati da 420 cani, 88 dei quali sono risultati positivi (IFl > 1/40). Nel periodo 2006-2010
Repubblica di San la sieroprevalenza ha presentato un incremento dal 5,5% al 26,8%, mentre negli anni 2011
Marino, e 2012 é stata registrata una diminuzione al 17,9% e 3,9%, rispettivamente. Lincidenza
Sorveglianza. cumulativa € aumentata costantemente da 0,6% a 2,6%. Tale andamento puo essere imputato

a modifiche della pressione di infezione conseguenti al turnover degli animali. Sulla base
dei dati di incidenza osservati, il focolaio di LCan nel canile della Repubblica di San Marino
sembra essere attualmente stabile, supportato dalla trasmissione autoctona dell'infezione,
dall'introduzione di nuovi casi e dalla circolazione di Leishmania spp. in cani di proprieta
presenti nella stessa area geografica.
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Introduction

Canine leishmaniasis (CanL) due to Leishmania
infantum is endemic in the whole Mediterranean
basin, representing an important public health
problem, since dog is considered the main reservoir
of the infection (13).

In Italy, until the 1970s, CanL was endemic in
Central and Southern regions, including islands,
while Northern Italy was considered free from
CanL, with the exception of Liguria and few areas
in the Emilia-Romagna region. Since the mid-1980s,
a progressive spread of the infection has been
observed both in the old foci of Central and Southern
regions and in the previously free Northern ones (8,
10, 11,19, 20, 26, 28, 32, 35).

In the Emilia-Romagna region, in the early 1970s,
a severe human visceral leishmaniasis outbreak
occurred without evidence of a canine reservoir,
although seropositive dogs were identified (18,
24). Several years later, new foci of CanL and the
re-emergence of the old one have been reported
(3, 20, 22). Starting with 2007, the Emilia-Romagna
region promoted a regional surveillance program
focusing on vector-borne diseases, including
leishmaniasis (34).

The Republic of San Marino is a small autonomous
State within the Italian territory, neighbouring
CanL endemic areas of the Emilia-Romagna region
(3, 6). In 2003-2004, a CanL autochthonous focus
in the Republic kennel was observed, showing
seroprevalence and incidence values of 7.1% and
6.6%, respectively (4). Further investigations allowed
for isolating a strain of L. infantum zymodeme
MON-1. Moreover, Phlebotomus perfiliewi, the
proved L. infantum vector and typical sand fly in
the Emilia-Romagna foci (2, 3, 15), was detected
in the kennel. In the present study we report the
results of a 6-year surveillance program carried out
to evaluate the dynamics of the infection in the
Republic’s kennel.

Materials and methods

The Republic of San Marino (43° 46'N, 12° 25'E) is
locatedin the middle of Italy and borders with Rimini
and Pesaro-Urbino provinces, respectively in the
Emilia-Romagna and Marche regions (Figure 1). The
land covers an area of 61,196 km?, mostly hilly and
clayey. The climate is continental, with hot summers
and cold winters and heavy snowfalls. The summer
mean temperatures range between 20°C and
30°C, with peaks of 35°C, the winter temperatures
range between -5°C and 10°C. The kennel is sited
in a hilly area used for the intensive cultivations of
wheat, grapevine and orchard, surrounded by rich
vegetation.
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Figure 1. Localization of the Republic of San Marino within the Italian
territory.

Both roaming or abandoned dogs are sheltered
in the kennel: the animals are either re-housed
or remain there permanently (31). The canine
population consists of about 160 dogs. A mean of
38 dogs enters into the kennel each year.

The dog’s health conditions are checked by the public
Veterinary Service of the Republic of San Marino.
After the first detection of the CanL focus, each year,
from June to September, all dogs are provided with
deltamethrin-impregned collars against sand fly
bites. Once a year, before the transmission season,
serological tests are performed on all housed animals
as well as on the new entry dogs.

From 2006 to 2012, a total of 1094 sera from
420 kennel dogs were collected and analysed
(Table 1). The number of animals tested every year
changed, according to the turn over of the animals
in the kennel. Only 40 dogs, which never moved
from the kennel, were examined throughout the
study period.

Anamnestic data (sex, estimated age, breed, origin,
date of entry in the kennel, clinical signs and
therapeutic treatment referred to leishmaniasis)
were recorded for each dog. Two hundred and fifty six
out of 420 (61%) animals were male and 159 (37.9%)
were female, while sex data were not available about
5 dogs (1.1%). Two hundred and twenty two out of
420 (52.9%) dogs were crossbreed dogs, 70 (16.7%)
hunting dogs, 37 (8.8%) belonged to other breeds,
91 (21.7%) were breed-undetermined. Referring to
the age, 194 out of 420 (46.2%) were young (< 3 years
old), 76 (18.1%) adult (3-7 years old), 57 (13.6%) old
(= 7 years old), while the age was not established
for 93 (22.1%) animals. One hundred and forty two
out of 420 dogs originated from the Republic of San
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Marino and 5 from Emilia-Romagna and Abruzzo
regions; the geographical origin was not reported
for 254 dogs. Clinical signs of leishmaniasis were
observed in 21 dogs in at least one control.

The samples were tested by the indirect fluorescent
antibody test (IFAT), the ‘gold standard’ test for
the diagnosis of CanL, according to the laboratory
procedures described in the OIE Manual of Diagnostic
Tests and Vaccines for Terrestrial Animals (36). An
in-house antigen consisting of promastigotes of
L. infantum strain MHOM/TN/80/IPT1 was used. The
cut-off was set at 1/40. Animals with IFAT titre of 1/40
and 1/80 were considered exposed to the parasite.
Dogsshowingantibodytitres > 1/160 were considered
infected and treated (14) by 100 mg/kg/SID (semel in
die; once a day) s.c. for 28 days in association with
10 mg/kg/BID (bis in die, twice a day) allopurinol per
os for 6 months; then meglumine antimoniate was

Table 1. Dogs tested for canine leishmaniasis from 2006 to 2012 in San
Marino Republic.

Year Total dogs New Entry
2006 165 28
2007 176 51
2008 173 55
2009 166 39
2010 153 45
2011 134 26
2012 127 28

Canine leishmaniasis in a San Marino Republic kennel

substituted with 2 mg/kg/SID miltefosine per os for
28 days (33), because of its easier administration.

Data were collected into Microsoft Excel®, and
then analysed by Statistical Package for Social
Science version 14 (SPSS, Inc.,, Chicago, USA). The
seroprevalence (all seropositive dogs per year/ dogs
sheltered per year) and the cumulative incidence
(new cases with IFAT titre > 1/160 per year/ new
cases with IFAT titre > 1/160 per year + population
time at risk) were calculated from 2006 to 2012 and
from 2007 to 2011, respectively.

The chi-square test was used to evaluate the
relationships between IFAT results and the others
variables and to compare the incidence value with
the number of new entries per year (p < 0.05). The
prevalence values per year were compared using
the Fisher’s exact test (p < 0.05).

Results
Serological results are reported in Table Il and Il

Out of 420 dogs tested, 88 (21%) were IFAT
positive (= 1/40) in at least 1 test during the entire
surveillance period. Fourteen dogs showed an
active infection (IFAT titres =1/160): 5 of them
were tested only once and no information about
therapy has been reported. The remaining 9 dogs
were treated and after the therapy, 6 showed IFAT
titres fluctuating from doubtful to negative, 2 dogs
confirmed the previous IFAT titres and one dog was
tested and treated only once.

Table I1. Serological results on canine leshmaniasis from 2006 to 2012 in San Marino Republic.

Year
2006 2007 2008 2009 2010 2011 2012
<1/40 156 159 151 141 12 110 106
IFAT results 1/40-1/80 6 13 21 23 37 18 4
>1/160 3 4 1 2 4 6 1

IFAT = indirect fluorescent antibody test

Table I11. Serological results on canine leshmaniasis from 2006 to 2012 divided by resident and new entry dogs in a kennel of San Marino Republic.

Year Resident dogs New entry dogs
<1/40 1/40-1/80 =>1/160 <1/40 1/40-1/80 =>1/160

2006 129 5 3 27 1 /
2007 n7 6 2 42 7 2
2008 106 12 / 45 9 1
2009 108 18 1 33 5 1
2010 78 29 1 34 8 3
201 88 15 5 22 3 1
2012 95 3 1 27 1 /
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Figure 2. Prevalence of canine leshmaniasis in dogs of San Marino
Republic from 2006 to 2012; incidence from 2007 to 2071.

The overall seroprevalence increased from 5.5%
(2006) to 26.8% (2010) and then decreased
to 17.9% (2011) and 3.9% (2012) (Figure 2).
Seroprevalence calculated on resident dogs
modified significantly (p < 0.05), increasing from
5.8% (2006) to 27.7% (2010) and then decreasing
to0 4.0% (2012) (Figure 3). The cumulative incidence
value constantly increased from 0.6% (2007) to
2.6% (2011) (Figure 2). It is noteworthy that no new
cases have been recorded in 2012.

Forty out of 420 dogs have been controlled
throughout the monitoring period, 27 of them
proved constantly seronegative, while 11 animals
fluctuated from a negative to exposed status and
2 seroconverted to IFAT titres =1/160 and were
treated.

In frequency order, lymphadenopathy, dermatitis,
onychogryphosis, alopecia, and poor condition
were observed. The comparison of the overall
seroprevalence with sex, age, breed and clinical signs
of the animals did not show a statistically significant
difference (p > 0.05), as well as the comparison of
the incidence value with the number of new entries.
With reference exclusively to 2009-2011 period,
the rate of the old (=7 years old) seropositive dogs
with clinical signs increased significantly from 4.2%
(2009) to 6.7% (2011) (p < 0.05).

Discussion

In the first year of the surveillance program, a
seroprevalence value (5.5%) lower than the one
(7.1%) previously reported in the same focus (4)
was observed. The decreasing of the value could be
attributed to the euthanasia applied in 2004 to all
seropositive dogs and to the antivectorial measures
provided for those seronegative.

During the survey the seroprevalence and the
cumulative incidence increased from 5.5%
(2006) to 26.8% (2010) and from 0.6% (2007) to

Figure 3. Prevalence of canine leshmaniasis calculated on resident and
new entry dogs in a kennel of San Marino Republic from 2006 to 2072.

2.6% (2010), respectively; then the seroprevalence
decreased to 17.9% (2011) and 3.9% (2012), while
the incidence value remained constant. This
trend might be explained by the turnover of the
animals in the structure, which could contribute
to increase/decrease the infection pressure. A
higher number of dogs entered the kennel from
2007 to 2010 than it did in 2011-2012 period.
It is noteworthy that the greatest number of
seropositive animals was introduced in 2010,
when the highest seroprevalence was reported.
Nevertheless, no significant association has been
showed in comparing the prevalence of new entry
and resident dogs. These results are different from
those observed in a‘close system’in which no new
dogs were admitted: a significant decreasing of
seroprevalence and incidence was reported from
the beginning to the end of the study period, related
to the therapeutic and prophylactic measures
applied (27).

Forty dogs permanently housed in the kennel have
been monitored throughout the surveillance period,
Although more than the half of them resulted
constantly negative, 11 showed fluctuating antibody
titres and 2 seroconverted to IFAT titres >1/160,
suggesting a poor efficacy of the antivectorial
measures.

Nine out of 14 dogs showing IFAT titres = 1/160 in at
least one control were subjected to recommended
therapeutic protocols (14, 34). In most of the dogs,
IFAT titres decreased confirming that an appropriate
therapy can reduce the parasitic load. Although
treated animals continue to harbour the parasite,
the therapy represents a key factor to control the
infection spread (14, 21), by inducing a significant
reduction of the infectious load to sand flies.

No significant association between serological
results and sex, breed and clinical signs was detected.
Similar results have been reported in studies carried
out in Spain and Greece (1, 12, 16), while significant
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differences with respect to the sex and the breed
have been observed in Croatia (37).

Starting with 2009 until 2011, an increased
frequency of infected symptomatic old dogs
was observed, showing how the risk of exposure
to infection raises with the age of the animal,
which also prompts a decreasing in the immune
competence of the host (7, 25, 29).

Conclusions

According to the incidence values observed in the
present study, the CanL focus in the Republic kennel
seems to be stable, supported by autochthonous
transmission, new case introduction and
Leishmania spp. circulation in owned dogs in the
same area (data not shown).

Incidence values reported are not very high if
compared with those registered in a previous
study conducted in another kennel (5) for a shorter

References

Canine leishmaniasis in a San Marino Republic kennel

period, which was probably insufficient to observe
improvements related to control measures.

In the present study, the CanL prevalence is quite
similar to the one reported in the kennels of the
Emilia-Romagna region (17), mainly in the bordering
Rimini province (9), an historical endemic area for
about 10 years (2, 3, 6).

In general, the kennel is not a good epidemiological
observatory, because the dog population is
characterized by a turnover of free roaming or
abandonedanimalsand dataabout the geographical
origin often lack or are incomplete and incorrect.
This was the case of the canine population described
in this article, which was dynamic, variable and not
foreseeable. Nevertheless, several data about the
CanL spread in Italy are collected in kennels (5, 9,
23, 29, 30). Despite the limits related to the kennel
features, the control of these facilities provides a
useful tool to avoid the spread of the infection to
free areas, which could easily escalate given the
increased number online kennel dog adoptions.

1. Amusategui |, Sainz A., Aguirre E. & Tesouro M.A.
2004. Seroprevalence of Leishmania infantum in
Northwestern Spain, an area traditionally considered
free of leishmaniasis. Ann NY Acad Sci, 1026, 154-157.

2. Baldelli R, Di Francesco A., Della Salda L., Stegagno G.
& Esposito S. 1999. Leishmaniosi canina: Segnalazione
di casi autoctoni in Emilia-Romagna. ODV, 12, 21-24.

3. Baldelli R, Battelli G., Maroli M., Mollicone E., Gudi A,
Stagagno G. & Tasini G. 2001. A new stable focus of
canine leishmaniosis in Northern Italy. Parassitologia,
43, 151-153.

4. Baldelli R., Piva S., Di Francesco A., Battistini M. &
Poglayen G. 2005. Autochthonous focus of canine
leishmaniosis in the republic of San Marino. In 3™
World Congress on Leishmaniosis, Palermo-Terrasini
(Italy), April 10-15 2005, 109.

5. Baldelli R, Piva S., Salvatore D., Parigi M., Melloni
0., Tamba M., Bellini R. & Poglayen G. 2011. Canine
leishmaniasis surveillance in a northern Italy kennel.
Vet Parasitol, 179, 57-61.

6. Brianti E., Parigi M., Poglayen G., Rosati J., Salvatore
D., Napoli E., Tasini G. & Baldelli R. 2011. Analisi
spazio-temporale dei casi di leishmaniosi canina
in provincia di Rimini nell’'ultimo decennio. In 69°
Congresso Internazionale Multisala SCIVAC, Rimini
27-29 Maggio 2011, 376.

7. Cardoso L., Schalling H.D.F.H., Neto F, Kroon N. &
Rodriguez M. 2004. Serological survey of Leishmania
infection in dogs from the municipality of Peso
da Regua (Alto Douro, Portugal) using the direct
agglutination test (DAT) and fast agglutination
screening test (FAST). Acta Trop, 91, 95-100.

Veterinaria Italiana 2013, 49 (4), 341-346. doi: 10.12834/Vetlt.1302.01

8. Cassini R., Pietrobelli M. Montarsi F, Natale A,
Capelli G., Beraldo P, Sinigaglia A. & Moresco G. 2007.
Leishmaniosi canina in Triveneto: quali novita? I/
Progresso Veterinario, 7, 295-300.

9. Dell’Anna S., Renzi M., Calzolari M., Galletti G., Maioli
G., Rugna G., Martini E. & Tamba M. 2010. Sorveglianza
della leishmaniosi nei canili dell’Emilia-Romagna.
Risultati Preliminari 2007-2009. /n 2™ International
Congress on Canine Leishmaniasis, Pisa, April 17t-18t
2010, 145-147.

10. Ferroglio E., Mignone W., Saracco M., Raimondo C,,
Gastaldo S., Trisciuoglio A., Mancianti E., Guiso P,
TarelloV., Ambrogio M., Trentin C., Ballocchi E., Furno R.
&SalaL.2002. Prevalence of seroreactors to Leishmania
infantum in the canine population of North-West Italy.
Parassitologia, 44(1), 68.

11. Ferroglio E., Maroli M., Gastaldo S., Mignone W. & Rossi
L. 2005. Canine Leishmaniasis, Italy. Emerg Infect Dis,
11(10), 1618-1620.

12. Fisa R., Gallego M., Castillejo S., Aisa M.J., Serra T., Riera
C., Carrio J., Gallego J. & Portus M. 1999. The exanple of
the Priorat focus. Vet Parasitol, 83, 87-97.

13. Gramiccia M. & Gradoni L. 2005. A current status of
zoonotic leishmaniases and approches to disease
control. Int J Parasitol, 35, 1169-1180.

14. Gradoni L., Gramiccia M., Khoury C. & Maroli M. 2004.
Linee guida per il controllo del serbatoio canino della
leishmaniosi viscerale zoonotica in Italia. Rapporti
ISTISAN, 04/12. Istituto Superiore di Sanita, Roma.

15. Killick-KendricK R., Ready P.D. & Pampiglione S. 1977.
Notes on the prevalence and host preferences of

345




Canine leishmaniasis in a San Marino Republic kennel

346

20.

21.

22.

23.

24,

25.

26.

Phlebotomus perfiliewi in Emilia Romagna, Italy. In
Ecologie des leishmaniosis. Colloques Internationaux
CNRS 239, 169-175.

. Leontides L.S., Saridomichelakis M.N., Billinis C., Kontos

V., Koutinas A.F.,, Galatos A.D. & Mylonakis M.E. 2002. A
cross-sectional study of Leishmania spp. infection in
clinically healthy dogs with polymerase chain reaction
and serology in Greece. Vet Parasitol, 109, 19-27.

. Lombardini A., Natalini S., Santi A., Dell’Anna S., Renzi

M. Calzolari M., Galletti G., Maioli G., Martini E. & Tamba
M. 2011. In 69° Congresso Internazionale Multisala
SCIVAG, Rimini 27-29 Maggio 2011, 390.

. Mantovani A., Canestri-Trotti G., Battelli G., Nipoti C.

& Pampiglione S. 1982. Considerazioni sull'indagine
sierologica di massa eseguita in occasione
dell'episodio di leishmaniosi viscerale verificatosi in
Emilia-Romagna (1971-1972). Giornale di Malattie
Infettive e Parassitarie, 34, 1-12.

. Maroli M., Khoury C,, Bianche R., Ferroglio E. & Natale

A. 2002. Recent findings of Phlebotomus neglectus
Tonnoir, 1921 in Italy and its western limit of
distribution. Parassitologia, 44,103-109.

Maroli M., Rossi L., Baldelli R., Capelli G., Ferroglio E.,
Genchi C., Bramiccia M., Mortarino M., Pietrobelli M. &
GradoniL.2008.The northward spread of leishmaniasis
in Italy: evidence from retrospective and ongoing
studies on the canine reservoir and phlebotomine
vectors. Trop Med Int Health, 13(2), 256-264.

Miro G., Galvez R, Fraile C., Descalzo M.A. & Molina R.
2011. Infectivity to Phlebotomus perniciosus of dogs
naturally parasitized with Leishmania infantum after
different treatments. Parasit Vectors, 4, 52.

Mollicone E., Battelli G., Gramiccia M., Maroli M. &
Baldelli R. 2003. A stable focus of canine leishmaniosis
in Bologna province, Italy. Parassitologia, 45, 85-88.

Otranto D., Paradies P, Lia R.P, Latrofa M.S., Testini
G., Cantacessi C., Mencke N., Galli G., Capelli G. &
Stanneck D. 2007. Efficacy of a combination of 10%
imidacloprid/50% permethrin for the prevention of
leishmaniasis in kennelled dogs in an endemic area.
Vet Parasitol, 144(3-4), 270-278.

Pampiglione S., La Placa M. & Schlick G. 1974. Studies
on Mediterranean leishmaniasis. I. An out break of
visceral leishmaniasis in Northern Italy. Trans R Soc Trop
Med Hyg, 68(5), 349-359.

Papadopoulou C., Koustoula A., Dimitriou D., Panagiou
A., Bobojianni C. & Antoniades G. 2005. Human
and canine leishmaniasis in asymptomatic and
symptomatic population in Northwestern Greek. J
Infect, 50, 53-60.

Pietrobelli M., Cassini R, Montarsi F, Natale A,
Sinigaglia A. & Zago D. 2007. Leishmaniosi canina:
un focolaio autoctono nei colli euganei (Italia Nord-
Orientale). Atti SISVet, 61, 143-144.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Salvatore et al.

Podaliri Vulpiani M., lannetti L., Di Mattia T. & Dalla
Villa P. 2009. Leishmania infantum in a central Italy
dog shelter: retrospective study of serologic reactivity
during a 4-year period in a confined dog population
subjected to preventive and therapeutic treatment.
Vet Parasitol, 160, 190-197.

Poglayen G., Marangon S., Manca MG., Capelli G., Dalla
Pozza M., Casati D., Vantini E., Bressan G. & Passarini G.
1997. A new outbreack of canine leishmaniosis in the
North-East of Italy. Acta Parasitol, 21(1),143.

Poglayen G., Bonofiglio T., Scarpelli G., Brianti E.
& Lazzarone F. 2005. Leishmaniosi canina e canile
sanitario: un‘esperienza cosentina. Atti SISVet, 59,
135-136.

Poglayen G., Baldelli R., Pirrera A., Di Francesco A., Piva
S., Micciché A. & Sorgi C. 2005. Monitoring of canine
leishmaniosis in the Agrigento province (Italy). In 3®
World Congress on Leishmaniosis, Palermo-Terrasini
(Italy), April 10-15 2005, 192.

Repubblica di San Marino. Legge n. 54 del 23 Aprile
1991: “Prevenzione del randagismo, tutela della
popolazione canina e della salute pubblica”. (http://
www.apasrsm.org/index.php?view=article&catid
=35%3Alegislazione&id=80%3Alegge-23-aprile-
1991&format=pdf&option=com_content&ltemid=74,
accessed on 16.10.2013)

Rossi L., Ferroglio E., Guiso P, Ferraris P. & Pancaldi P.
1999. Segnalazione di un focolaio di leishmaniosi
canina sulla collina torinese. Medicina Veterinaria
Preventiva, 20, 20.

Solano-Gallego L., Koutinas A., Miro G., Cardoso L.,
Pennisi M.G., Ferrer L., Bourdeau P, Oliva G. & Baneth
G. 2009. Directions for the diagnosis, clinical staging,
treatment and prevention of canine leishmaniasis. Vet
Parasitol, 165, 161-170.

Venturi L., Angelini P, Baldelli R., Bellini R., Calzolari
M., Borrini B.M., Dottori M., Poglayen G., Rugna G.,
Venturelli C., Martini E. & Tamba M. 2009. Surveillance
on vector-borne diseases in Emilia-Romagna region,
Italy. Trop Med Int Health, 14 (2), 49.

Vio A., Ferroglio E., Cava PL., Busnelli E., Radanelli D.
& Rossi L. 2006. Segnalazione di un nuovo focolaio di
leishmaniosi canina nel tortonese. Medicina Veterinaria
Preventiva, 28, 20.

World Organisation for Animal Health (Office
International des Epizooties: OIE) 2012. Manual of
Diagnostic Tests and Vaccines for Terrestrial Animals.
OIE, Paris.

Zivienjak T, Martinkovi¢ F, Marinculi¢ A., Mrljak V.,
Kuéer N., Matijatko V., Mihaljevi¢ Z. & Bari¢-Rafaj R.
2005. A seroepidemiological survey of canine visceral
leishmaniosis among apparently healthy dogs in
Croatia. Vet Parasitol, 131, 35-43.

Veterinaria Italiana 2013, 49 (4), 341-346. doi: 10.12834/Vetlt.1302.01




