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EQUINE INFECTION WITH LEISHMANIA IN PORTUGAL

ROLÃO N.*, MARTINS M.J.*, JOÃO A.* & CAMPINO L.*

Summary: 

The present report describes the first case of equine leishmaniasis
in Portugal. Leishmania infection was detected in one animal,
which presented an ulcerated skin lesion.  Diagnosis was based
on serology by CIE, and parasite DNA detection by real-time PCR
using a probe specific for L. infantum. This finding requests further
leishmaniasis equine surveys in order to clarify the role of the
horse as reservoir host in european endemic areas.

Résumé : INFECTION À LEISHMANIA CHEZ UN CHEVAL AU PORTUGAL

Les auteurs rapportent ici la première observation de leishmaniose
équine au Portugal. L’infection a été diagnostiquée chez un animal
présentant une lésion cutanée. Des anticorps antileishmaniens ont
été mis en évidence par la technique de contre-immuno-
électrophorèse, et l’ADN du parasite par PCR en temps réel.
D’autres enquêtes devront être réalisées pour clarifier l’importance
du cheval comme réservoir de Leishmania dans les foyers
européens de leishmaniose.
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MATERIAL AND RESULTS

The present study was conducted within the fra-
mework of a canine epidemiological survey in
the endemic Metropolitan Region of Lisbon. A

serological screening was carried out in 13 horses living
in a farm from the referred endemic area, where three
dogs were previously diagnosed with leishmaniasis.
The horses were born in Portugal and had never tra-
velled abroad. Serological samples were analysed by
counterimmunoelectrophoresis (CIE). The CIE was car-
ried out according to the procedure of Campino et al.
(1995), using cultured promastigotes of L. infantum
MON-1 as antigen. Sera samples were used undiluted
and all the reactions with at least one precipitation arc
were considered positive.
DNA was extracted from skin biopsy samples (PCR
template preparation kit, Roche, Germany) and ana-
lysed by real-time TaqMan‘ PCR for Leishmania DNA
detection (Rolão et al., 2004). The PCR primers (for-
ward, 5’-GGTTAGCCGATGGTGGTCTT-3’, reverse, 5’-
GCTATATCATATGTCCAAGCACTTACCT-3’) and the
TaqMan® internal probe (5’-ACCACCTAAGGTCAACCC-
3’) (Applied Biosystems, Foster City, CA, USA) were
designed from a kDNA minicircle sequence of a medi-
terrean region isolate of L. infantum (Genebank A/N
AF169140). Briefly, 2 µl of each DNA sample were
added to a reaction mix consisting of TaqMan® Uni-
versal PCR Master Mix and 1 µl of unlabeled primers
and TaqMan‘ MGB probe (FAMTM dye-labeled) mix, in

Leishmania infantum is the aetiological agent of
leishmaniasis in Portugal, as in other southern euro-
pean countries, where the dog is the domestic

reservoir. However, other animals have been found
parasitized in Europe, such as foxes in France (Rioux
et al., 1968), Italy (Gramicia et al., 1982), Portugal
(Abranches et al., 1984) and Spain (Fisa et al., 1999),
and black rats in Italy (Gradoni et al., 1983) and Spain
(Morillas-Márquez et al., 1985), which have been consi-
dered wild reservoirs. Cats in Portugal (Durão et al.,
1994), Spain (Hervas et al., 1999), France (Ozon et al.,
1998) and Italy (Poli et al., 2002; Pennisi et al., 2004),
and a wolf in Portugal (Rebelo, personal communica-
tion) have also been found parasitized and generally
considered as accidental hosts.

Horses infected with Leishmania have been detected
in South and Central America (Aguilar et al., 1984; Oli-
veira-Neto et al., 1988; Ramos-Vara et al. 1996), Ger-
many (Koehler et al., 2002) and Spain (Solano-Gállego
et al., 2003). In this report, we describe the first autoch-
thonous case of equine infection due to L. infantum
in Portugal.
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a final volume of 20 µl. Optimal conditions for PCR
amplification were: 95º C for 10 min and 40 cycles
consisting of 95º C for 15 sec and 60º C for 60 sec. The
PCR reactions were performed in the ABI PRISM‘ 5700
System (Perkin-Elmer, Applied Biosystems).
One of the horses presented a single irregular ulcera-
tive skin lesion of 2.5 × 1 cm in size in the right meta-
tarsus, which evolved from a small erosion within two
months. Analysis by CIE (Fig. 1) revealed the presence
of anti-Leishmania antibodies in the horse serum. This
17-year-old male mixed-breed (Anglo-lusitano) horse
was born in the south of Portugal and is living in the
Metropolitan Region of Lisbon for more than six years.
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A physical examination did not reveal other clinical
signs. Leishmania DNA was detected in that skin lesion
by real-time PCR (Fig. 2), confirming the infection. The
lesion healed spontaneously and relapsed after three
months.
The other 12 horses did not present any clinical signs
and the CIE results were negative.

DISCUSSION

Equine leishmaniasis is quite common in South
and Central America (Shaw, 2002). The parasite
incriminated has been identified as L. brazilien-

sis and it has been pointed out that the horse acts as
reservoir of L. braziliensis in peri-urban areas of Brazil.
In Europe, equine leishmaniasis caused by L. infantum
has been reported in Germany (Koehler et al., 2002)
and in an endemic region from Spain (Solano-Gállego
et al., 2003). However, the low level or the lack of
Leishmania antibodies found supported the hypo-
thesis that cutaneous leishmaniasis is the only clinical
form in horses (Koehler et al., 2002). In the present
case the detection of anti-Leishmania antibodies may
be indicative of a concomitant visceral involvement.
In dogs, the systemic disease caused by L. infantum
is accompanied by cutaneous lesions, which are fre-
quently the first clinical sign and the most common
manifestation. 
In fact, the presence of anti-Leishmania antibodies is
a reliable marker of viscero-cutaneous infection in dogs
and of visceral leishmaniasis in immunocompetent
humans, while antibodies tend to be undetectable or
not significant in the cutaneous human disease (Gra-
doni, 1999; Dedet & Pratlong, 2003). Likewise, the

Fig. 1. – CIE result. Lane 1, nega-
tive control; lane 2, positive
control; lane 3, horse sample.

Fig. 2. – Real-time PCR result,
showing the standard curves
(Std), the horse sample and the
negative control (NTC) curves
obtained by plotting the nor-
malised reporter (Rn) values
against the cycle number.



occurrence of human visceral leishmaniasis with conco-
mitant cutaneous lesions is frequent in immunocom-
promised individuals, whereas in immunocompetents
the disease presents distinct clinical forms, cutaneous
or visceral. In previous studies, the specificity of the
CIE test was higher than 96 % in canine and human
visceral leishmaniasis in immunocompetents (unpu-
blished observation).
The irregular ulcerative skin lesion described in the
present report is different from the multiple papulo-
nodular lesions described in other equine leishmaniasis
cases caused by L. infantum (Koehler et al., 2002; Solano-
Gállego et al., 2003), suggesting that the pathogen is
capable of producing a variety of cutaneous lesions in
horse such as in canine and human hosts.
To our knowledge, this has been the first leishmaniasis
equine survey performed in Portugal. The study led to
the finding of the first horse infected with Leishmania
in that country, where endemic canine leishmaniasis
has a prevalence of up to 20 % and an increase in inci-
dence of human disease has been observed in the last
decade. Our results strongly suggest that equine infec-
tions with L. infantum need to be explored further in
order to clarify the clinical form of the equine infec-
tions and the role of the horse as reservoir of the para-
site in endemic areas.

ACKNOWLEDGEMENTS

We acknowledge J. Ramada and J. Cristovão
for their technical assistance. We also like to
thank I. Mauricio for the critical revision of

the manuscript. This work was supported by the EU
project QLK2-CT-2001-01810.

REFERENCES

ABRANCHES P., CONCEIÇÃO-SILVA F.M. & SILVA-PEREIRA M.C. Kala-
azar in Portugal. V. The sylvatic cycle in the enzootic
endemic focus of Arrábida. Journal of Tropical Medicine
and Hygiene, 1984, 8, 197-200.

AGUILAR C.M., FERNANDEZ E., DE FERNANDEZ R. & DEANE L.M.
Study of an outbreak of cutaneous leishmaniasis in Vene-
zuela. The role of domestic animals. Memórias do Insti-
tuto Oswaldo Cruz, 1984, 79, 181-195.

CAMPINO L., RIÇA-CAPELA M.J., MAURICIO I., OZENSOY S. &
ABRANCHES P. O kala-azar em Portugal. IX. A região do
Algarve: inquérito epidemiológico sobre o reservatório
canino no concelho de Loulé. Revista Portuguesa de
Doenças Infecciosas, 1995, 18, 189-194.

CAMPINO L., SANTOS-GOMES G., RIÇA-CAPELA M.J., CORTES S. &
ABRANCHES P. Infectivity of promastigotes and amastigotes
of Leishmania infantum in a canine model for leishma-
niosis. Veterinary Parasitology, 2000, 92, 269-275.

DEDET J.P. & PRATLONG F. Leishmaniasis, in: Manson’s tropi-
cal diseases. Cook J.C. & Zumba A. (eds), W.B. Saunders,
London, 2003, 1629-1648.

DURÃO COSTA J.F., REBELO E., PELETEIRO M.C., CORREIA J.J. &
SIMÕES G. First case of leishmaniosis in domestic cat (Felis
catus domesticus) detected in Portugal (Sesimbra). Revista
Portuguesa de Ciências Veterinárias, 1994, 89, 140-144.

FISA R., GALLEGO M., CASTILLEJO S., AISA M.J., SERRA T., RIERA C.,
CARRIO J., GALLEGO J. & PORTÚS M. Epidemiology of canine
leishmaniosis in Catalonia (Spain). The example of the
Priorat focus. Veterinary Parasitology, 1999, 83, 8-97.

GRADONI L. Canine Leishmaniasis: an update. Proceedings of
the International Canine Leishmaniasis Forum, Barce-
lona, Spain, 1999, 32-39.

GRADONI L., POZIO E., GRAMICCIA M., MAROLI M. & BETTINI S.
Leishmaniasis in Tuscany (Italy): VII. Studies on the role
of the black rat, Rattus rattus, in the epidemiology of vis-
ceral leishmaniasis. Transactions of the Royal Society of Tro-
pical Medicine and Hygiene, 1983, 77, 427-431.

GRAMICIA M., MAAZOUN R., LANOTTE G., RIOUX J.A., LE BLANCQ S.,
EVANS D.A., PETERS W., BETTINI S., GRADONI L. & POZIO E.
Typage enzymatique de onze souches de Leishmania iso-
lées en Italie Continentale à partir des formes viscérales
murines, canines et vulpines. Mise en évidence d’un
variant enzymatique chez le renard (Vulpes vulpes) et le
chien. Annales de Parasitologie Humaine Comparée, 1982,
57, 527-531.

HERVAS J., CHACON-M DE LARA F., SANCHEZ-ISARRIA M.A., PELLI-
CER S., CARRASCO L., CASTILLO J.A. & GOMEZ-VILLAMANDOS J.C.
Two cases of feline visceral and cutaneous leishmaniosis
in Spain. Journal of Feline Medicine and Surgery, 1999, 1,
101-105.

KOEHLER K., STECHELE M., HETZEL U., DOMINGO M., SCHONIAN G.,
ZAHNER H. & BURKHARDT E. Cutaneous leishmaniosis in a
horse in southern Germany caused by Leishmania
infantum. Veterinary Parasitology, 2002, 109, 9-17.

MORILLAS-MARQUEZ F., BENAVIDES DELGADO I., GONZALEZ CAS-
TRO J., REYES MAGANA A. & VALERO LOPEZ A. Découverte de
Leishmania sp. dans des Rattus rattus de la Province de
Grenade (Espagne). Annales de Parasitologie Humaine et
Comparée, 1985, 60, 768-770.

OLIVEIRA-NETO M.P., PIRMEZ C., RANGEL E., SCHUBACH A. & GRI-
MALDI JUNIOR G. An outbreak of American cutaneous leish-
maniasis (Leishmania braziliensis braziliensis) in a per-
iurban area of Rio de Janeiro city, Brazil: clinical and
epidemiological studies. Memórias do Instituto Oswaldo
Cruz, 1988, 83, 427-435.

OZON C., MARTY P., PRATLONG F., BRETON C., BLEIN M., LELIE-
VRE A. & HAAS P. Disseminated feline leishmaniosis due
to Leishmania infantum in Southern France. Veterinary
Parasitology, 1998, 75, 27-277.

PENNISI M.G, VENZA M., REALE S., VITALE F. & LO GIUDICE S.
Case report of leishmaniasis in four cats. Veterinary
Research Communications, 2004, (Suppl. 1), 363-366.

POLI A., ABRAMO F., BARSOTTI P., LEVA S., GRAMICCIA M., LUDO-
VISI A. & MANCIANTI F. Feline leishmaniosis due to Leish-
mania infantum in Italy. Veterinary Parasitology, 2002,
106, 181-191.

EQUINE LEISHMANIASIS

185Note de recherche
Parasite, 2005, 12, 183-186



RAMOS-VARA J.A., ORTIZ-SANTIAGO B., SEGALES J. & DUNSTAN R.W.
Cutaneous leishmaniasis in two horses. Veterinary Patho-
logy, 1996, 33, 731-734.

RIOUX J.A., ALBARET J.L., HOUIN R., DEDET J.P. & LANOTTE G.
Écologie des leishmanioses dans le sud de la France. 2. Les
réservoirs selvatiques. Infestation spontanée du Renard
(Vulpes vulpes L.). Annales de Parasitologie Humaine et
Comparée, 1968, 43, 421.

ROLÃO N., CORTES S., RODRIGUES O.R. & CAMPINO L. Quantifi-
cation of Leishmania infantum parasites in tissue biop-
sies by Real-Time PCR and PCR-ELISA. Journal of Parasi-
tology, 2004, 90, 1150-1154.

SHAW J. New world leishmaniasis: The ecology of leishma-
niasis and the diversity of leishmanial species in Central
and South America, in: Leishmania – World class para-
sites. Farrell J.P. (ed.), Kluwer Academic Publishers, Dor-
drecht, 2002, 11-31.

SOLANO-GÁLLEGO L., FERNANDEZ-BELLON H., SERRA R., GALLEGO M.,
RAMIS A., FONDEVILA D. & FERRER L. Cutaneous leishmaniosis
in three horses in Spain. Equine Veterinary Journal, 2003,
35, 320-323.

Reçu le 15 juillet 2004
Accepté le 7 février 2005

ROLÃO N., MARTINS M.J., JOÃO A. & CAMPINO L.

186 Note de recherche
Parasite, 2005, 12, 183-186


