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Abstract

Leishmaniasis is an endemic disease in the south of Mexico with great zoonotic potential. Recently, there have
been cases reported in the south of USA with zymodemes frequently isolated in endemic zones in Europe. This
work describes a case of canine visceral leishmaniasis in a dog that was brought from Spain to Mexico three years
ago.
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Resumen

La leishmaniosis es una enfermedad endémica en el sur de México con gran potencial zoon6tico; hace poco se
describieron casos en el sur de Estados Unidos de América con zimodemos frecuentes de zonas endémicas de
Europa. El presente trabajo describe un caso de leishmaniosis canina visceral a partir de un animal proveniente
de Espafiay con tres afios de estancia en México.
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Introduction

eishmaniasis is a parasitic disease that is trans-

mitted by genus Lutzomyia and Phlebotomus

hematophagous insects,? and the etiological
agent is a Leishmania genus protozoan.?

It affects humans as well as animals.* In humans,
the disease is characterized by its cosmopolitan dis-
tribution: it is endemic in 88 countries,® 66 in Europe
and 22 in America.® At least 23 Leishmania species can
cause the disease.’

In Mexico, a cutaneous leishmaniasis known as
“gum picker’s ulcer” is the form of the disease that is
mainly present in the southern part of Mexico. It was
originally described in Mexico by Seidelin in 1912 °
and the etiological agent is Leishmania (L) mexicana.’

Historically, the disease has been diagnosed in the
United States;*'*** with most of the cases in animals
that return from the Mediterranean countries where
the disease is enzootic.? Recently, canine leishmaniasis
(CL) foci have been detected in certain rural areas of
Ohio and Oklahoma;*™*? although surprisingly, the
causal agent was Leishmania infantum; and in the most
recent outbreak, 1999, the identified zymodeme was
MON1*® that is most commonly found in infected
animals and humans of the Mediterranean basin.*
This suggests that they could have been CL foci of
Mediterranean basin origin.

There is an immunopathogenic mechanism in
dogs and humans that is very important to the develo-
pment of the disease.™ Due to development of immu-
nocomplexes, these are deposited in different organs
such as spleen, liver, kidney and systemically in blood
vessels, causing the characteristic clinical signs of the
disease.’®

The dog is the main reservoir of L. infantum in the
Middle East and Mediterranean basin, as well as of L.
chagasi in South America."’

Likewise, as in humans and some dogs, infection
in the short run may not be expressed with clinical
signs;™® nevertheless, the development of clinical signs
of the disease is frequent.

One of the few differences in dogs is the presence
of superficial cutaneous lesions which are rarely seen
in humans.'® CL incubation period is variable. Inter-
vals between two and 25 months have been reported
in experimental CL sub-clinical forms.?#

Naturally infected animals have prolonged
asymptomatic periods.?? In Europe, CL is a serious
problem and it is estimated that around 7 million
dogs are at risk of becoming sick with CL.**

CL is disseminated in the countries that have a coa-
stline on the Mediterranean Sea.?? CL prevalence in
Spain oscillates between 1.6% in Galicia to 26% in
Balearic Isles;?*?” prevalence in the Aragon autono-
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Introduccion

parasitaria transmitida por insectos hemato-

fagos de los géneros Lutzomyia y Phlebotomus,*?
mientras que el agente etiolégico es un protozoario
del género Leishmania.®

Afecta tanto a humanos como a animales.* En el
humano la enfermedad se caracteriza por una dis-
tribucién cosmopolita; es endémica en 88 paises,® 66
en Europay 22 en América.® Al menos 23 especies de
Leishmania son causantes de enfermedad.’

En México se presenta una forma de la enferme-
dad, la leishmaniosis cutanea, conocida como “Ulcera
del chiclero” y se localiza fundamentalmente en el
sur de México. Fue descrita en México por Seidelin
en 1912,° el agente etioldgico es Leishmania (L) mexi-
cana.’

Historicamente la enfermedad se ha diagnosticado
en Estados Unidos;?'** la mayoria de los casos se pre-
senta en animales que retornan de paises mediterra-
neos donde la enfermedad es enzoo6tica.? Hace poco
se detectaron focos de leishmaniosis canina (LC) en
algunas areas rurales de Ohio y Oklahoma;?**? de
manera sorprendente el agente causal de éstos fue
Leishmania infantum, incluso en el brote més reciente,
1999, el zimodemo identificado fue MON1,***® que es
el mas comunmente aislado de animales y humanos
infectados en la cuenca mediterranea.* Esto Ultimo
sugiere que pueden ser focos de LC procedente de la
cuenca mediterranea.

En la patogenia del perro y del humano existe un
mecanismo inmunopatogénico muy importante en el
desarrollo de la enfermedad.”® Debido al desarrollo
de inmunocomplejos, éstos se depositan en distintos
6rganos, como el bazo, higado, rifidén, y de manera sis-
témica en los vasos sanguineos, propiciando distintos
cuadros clinicos caracteristicos de la enfermedad.*

El perro es el principal reservorio de L. infantum en
el Medio Oriente y la cuenca mediterranea, asi como
de L. chagasi en América del Sur.”’

De igual forma, como en el caso de los humanos,
la infeccion puede no causar signos en el corto plazo,
que también ocurre en algunos perros;* sin embargo,
los signos clinicos de la enfermedad se desarrollan
con frecuencia.

Una de las pocas diferencias es la presencia de
lesiones cutaneas superficiales en perros, que es rara-
mente advertida en humanos.’® El periodo de incuba-
cion en la LC es variable. Se notifican intervalos entre
dos y 25 meses en formas subclinicas de LC experi-
mental.?*%

En animales infectados de forma natural presenta
periodos asintomaticos prolongados.?? En Europa la
LC representa un serio problemay se calcula que alre-

I a leishmaniosis constituye una enfermedad



mous community is 7% to 13%.% This study accepts
the dog as the main reservoir of the disease in the
south of Europe.*28-%

There are many diagnostic alternatives for this
disease; nevertheless, their sensitivity and specificity,
as well as the cost /benefit is quite variable.®’

Undoubtedly, the most conclusive form of leishma-
niasis diagnosis is the detection of the parasite; yet,
procedures have a wide range of sensitivity as well as
specificity. For example, parasitological diagnosis is
generally very specific (100%), but its sensitivity varies
from 50% to 60% in lymphatic node aspiration cultu-
res, as well as 60% to 80% in bone marrow aspiration
cultures.®®

Laboratoryanimals can be useful in the isolation of
the parasite: different studies indicate that the golden
hamster (Mesocricetus auratus) is very susceptible to L.
donovani infection;*“° therefore, these rodents could
be used to detect the presence of the parasite in a sus-
pect sample.

Clinical case

In the city of Monterrey, Nuevo Leon, a 6 year old
male English Bull Terrier, that originally came from
Huesca province, of Aragon, Spain and had been
living in Mexico for three years, was taken to the vete-
rinary clinic.

The animal had progressive clinical signs of depres-
sion, hyporhexis, weight loss, and skin and eyesight
problems. During physical examination physiological
parameters were within normal ranges with the excep-
tion of (39.7C°) hyperthermia, generalized adenopa-
thy, skin alterations: erythema, alopecia, scabs and
excoriations on ear-tips. Also, the dog had alterations
that reduced eyesight quite noticeably; lameness, and
finally excessive nail growth (onychogryphosis). Based
on the above, differential diagnoses were established
for the following: leishmaniasis, demodicidosis, der-
matophytosis, foliaceous pemphigus, ehrlichiosis.

Diagnosis was achieved with the following studies:
hematology, blood chemistry, and serology for Ehr-
lichia canis,* anti-E.canis antibody detecting kit was
used; skin scrapings, lymph node and bone marrow
cytology were carried out.

Results of those analyses were: leukocytosis by
neutrophils with deviation towards the left, anemia,
azotemia and hyperproteinemia, serology results for
E.canis were negative; skin scrapings were negative for
skin mites. Finally, popliteal lymph node as well as
bone marrow cytology showed the presence of Leish-
mania spp, 2 x 4.5 um amastigotes. Once the diagno-
sis was confirmed, the owners decided to euthanize
the animal and this was done by barbiturate overdose.
Later on, necropsy was performed.

During necropsy, the most outstanding alterations

dedor de siete millones de perros estan en riesgo de
padecer la enfermedad.?

La LC esta diseminada en los paises que poseen
costas hacia el Mar Mediterraneo.?*? La prevalencia
de LC en Espafa oscila entre 1.6% en Galicia a 26%
en lasislas Baleares;?*?' en lacomunidad auténoma de
Aragon la prevalencia es de 7% a 13%.2°En el presente
trabajo se acepta al perro como el principal reservorio
de esta enfermedad en el sur de Europa.'’ 2

Son muchas las alternativas diagnésticas en esta
enfermedad; pero su sensibilidad y especificidad, y su
relacion costo/beneficio resulta variable.®?’

Sin duda, la forma més contundente de diagnosti-
car leishmaniosis, es demostrando presencia del para-
sito; sin embargo, los procedimientos poseen amplios
margenes de sensibilidad como especificidad. Por
ejemplo, el diagndstico parasitoldgico es especifico
(100%), pero su sensibilidad varia de 50% a 60% en
cultivos de aspirados de ganglios linfaticos, y de 60%
a 80% en aspirados de médula 6sea.*®

El aislamiento en animales de laboratorio cons-
tituye una alternativa importante: distintos estudios
indican que el hamster dorado (Mesocricetus auratus)
es muy susceptible a la infeccion por L. donovani,¥4°
por lo que estos roedores resultan Gtiles para demos-
trar presencia del parasito a partir de una muestra
sospechosa.

Caso clinico

Se presentd a consulta en la ciudad de Monterrey,
Nuevo, Ledn, México, un perro macho de seis afios de
edad, Bull Terrier Inglés, de la provincia de Huesca,
en Aragén, Espafia, con tres afios de estancia en
México.

El animal present6 un cuadro progresivo de depre-
sion, hiporexia, baja de peso, problemas cutaneos y
visuales. Durante el examen fisico se aprecié que las
constantes fisioldgicas del animal estaban dentro de
los rangos normales, con excepcion de hipertermia
(39.7°C), adenopatia generalizada, presentaba tras-
tornos de la piel: eritema, alopecias, costras y esco-
riaciones en la punta de las orejas, region; ademas
presentd depresién, hiporexia, baja de peso, proble-
mas oculares que disminuian mucho su capacidad
visual, problemas de cojeras, finalmente se observo
crecimiento excesivo de las ufias (onicogrifosis).

Conbase en lo anterior se establecieron los siguien-
tes diagnosticos diferenciales: leishmaniosis, demodi-
cosis, dermatofitosis, pénfigo foliaceo, ehrlichiosis.

Para establecer el diagndstico se realizaron los
siguientes exdmenes: biometria heméatica, quimica
sanguinea, serologia contra Ehrlichia canis,* se usé un
paquete diagnéstico que detecta anticuerpos anti-E.

*SNAP 3Dx, paquete diagnédstico, Laboratorios IDEXX,
Espana.
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were recorded and samples were taken from organs
in order to perform parasitological and histological
examinations.

In order to detect parasite presence, smears were
taken from spleen, liver, popliteal lymph node and
bone marrow, placing a drop of sample from each
organ on aslide and extended afterwards, with the aid
of another clean slide. It was allowed to air-dry, and
then fixed with 95% methanol. These samples were
stained with Diff Quick®.**** Also, samples of spleen,
liver, popliteal lymph node and bone marrow were
placed in tubes with Novy-MacNeal-Nicolle (NNN)
medium, identified and placed for incubation at 27° C
and examined once a week.%4#44

Likewise, samples were taken of spleen, liver, popli-
teal lymph node, bone marrow and skin and placed
in 10% formaldehyde PBS, for histopathology stu-
dies. Cross sections of the samples were performed to
insure proper penetration of the preserving solution.
Samples of each organ were included in paraffin by
automatic processing. Thin 5 pm sections were placed
on slides and stained by hematoxylin-eosin for histo-
pathology analysis.

Also, punctures were made in the costochondral
union; the collected material was then diluted in ster-
ile physiological saline solution and inoculated into a
pair of specific pathogen free Golden Syrian hamsters
(Mesocricetus auratus). The animals were periodically
examined. When they showed signs of the disease,
they were euthanized and liver and spleen impressions
were set in 95% methanol; and then stained with Diff
Quick®**

Dog necropsy results

Skin

Generalized skin lesions were found, most of them
exfoliating dermatitis and abrasions, especially in
areas of greater friction such as elbows and hocks.
Also, alopecia was observed on the snout and eye
periphery.

Eyes

Conjunctivitis, blepharitis and uveitis were detected.
Mucosa

Mucosas were pale.

Lymph nodes

Generalized inflammation of all lymph nodes were
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canis, también se realizaron raspados cutaneos y cito-
logia de ganglios linfaticos y de médula 6sea.

Los resultados de dichos andlisis fueron: leuco-
citosis por neutrofilia con desviacion a la izquierda,
anemia, azotemia e hiperproteinemia, el resultado de
la serologia contra E. canis resultd negativo; el raspado
cutaneo fue negativo a acaros cutaneos; finalmente,
la citologia tanto de ganglios linfaticos popliteos como
de médula 6sea reveld presencia de amastigotes de
Leishmania spp, de 2 x 4.5 um. Luego del diagndstico,
los duefios del animal decidiéron que se le practicara
eutanasia, que se realizé por sobredosis de barbituri-
cos, luego se practico la necropsia.

Durante esta Ultima se registraron las alteraciones
mas importantes, se tomaron muestras de los 6rganos
para realizar estudios parasitoldgicos e histopatolégi-
COS.

Con el proposito de detectar la presencia del para-
sito, se realizaron frotis de bazo, higado, ganglio lin-
fatico popliteo y médula ésea, una gota de la muestra
tomada de cada 6rgano fue depositada por separado
sobre un portaobjetos, posteriormente, con la ayuda
de otro portaobjetos limpio, se extendié la muestra,
y se dejo secar al aire, para luego fijarla con metanol
al 95%; estas muestras se tifieron con Diff Quick®.**
Ademas se tomaron muestras de bazo, higado, ganglio
linfatico popliteo y médula 6sea, que fueron vertidas
en el interior de tubos con medio Novy-MacNeal-Nico-
lle (NNN), se les identificd y coloco en incubacion a
27°C y se examinaron una vez por semana.34244

Con la finalidad de realizar los estudios de histo-
patologia, luego de su sacrificio se tomaron muestras
del animal de higado, bazo, ganglio linfatico popli-
teoy piel, todos los érganos fueron pasados a solucion
de formaldehido al 10% en PBS, realizdndose cortes
en direccion al hilio de cada 6rgano para que la solu-
cion conservadora penetrara bien en los tejidos, las
muestras de cada érgano se incluyeron en parafina
mediante procesamiento automatico. Después se rea-
lizaron cortes de 5 um para obtener laminillas que se
tifieron mediante la técnica de hematoxilina-eosina
para su ulterior analisis histopatolégico.

Ademas se realizaron punciones de la unién costo-
condral, el material recolectado se diluyo en 2 mL de
solucidén salina fisiologica estéril y se inocul6 en un par
de hamsteres Sirio Dorado (Mesocricetus auratus) libres
de patogenos especificos; los animales fueron exami-
nados periddicamente, cuando presentaron signos de
la enfermedad se les sacrificO; se realizaron improntas
de higado y bazo que se fijaron con metanol al 95%;
estas muestras se tifieron con Diff Quick®.***

*Satin Set, Baxter, Estados Unidos de América.
**Satin Set, Baxter, Estados Unidos de América.



observed, especially of the popliteal, inguinal, sub-
maxillary, mesenteric and axillary nodes.

Muscles

Most of the muscle mass was pale and there was atro-
phy in cranium and masticator muscles.

Joints

Inflammation was seen in elbow, coxae and patella-
femoro-tibial articulations.

Kidneys

Both kidneys were slightly fibrous when cut, especially
towards the poles.

Liver
Overgrown, congested with rounded borders.
Spleen

Overgrown (30.5 cm in length), congested with
rounded borders.

Parasitology results

Leishmania spp 2 x 4.5 pm amastigotes were seen in all
smears of spleen, liver, popliteal lymph node and bone
marrow (Figure 1). While most of the NNN inocu-
lated tubes were contaminated with bacteria, one tube
with bone marrow sample had development of slightly
motile Leishmania spp promastigotes (Figure 2).

Histopathology results

Hemorrhagic areas were found in encephalon white
matter. The most constant lesion in skin was a mixed
infiltrate formed by macrophages, lymphocytes, plas-
matic cells and the presence of parasites. Heart showed
hyaline degeneration and cardiac fiber necrosis.
Microscopically, spleen white pulp was atrophied with
depletion of the arterial cuffs. Infected plasmatic cells
and macrophages infiltrated the white pulp; the same
happened with the red pulp with depletion of para-
sitized macrophages (Figure 3) that were observed in
vein lumen. A large amount of plasmatic cells were
found in the red pulp. In liver, there were fat changes,
Kupffer cells hypertrophy and hyperplasia with para-
sites within the cells as well as granulomas; the portal
tract and sinusoids contained mononuclear cell infil-
trates. Finally, necrosis was observed in individual
hepatocytes, as well as bile retention. Germinal cen-

Resultados de la necropsia del perro

Piel

Se observaron lesiones cutaneas generalizadas carac-
terizadas por dermatitis exfoliativa y escoriaciones en
piel, en particular en regiones de mayor roce (codos
y corvejones), ademas de que se observaron zonas de
alopecia en el tabique nasal y periferia de los ojos.
Ojos

Se detect6 conjuntivitis, blefaritis y uveitis.

Mucosas

Se aprecio palidez de mucosas.

Ganglios linfaticos

Se observa inflamacidon generalizada de todos los
nédulos linfaticos, en particular los popliteos, ingui-
nales, submaxilares, mesentéricos y axilares.
Musculos

Palidez en la mayoria de la masa muscular, en par-
ticular atrofia de los musculos masticatorios y del
craneo.

Articulaciones

Se aprecié inflamacion de las articulaciones del codo,
coxofemoral y femurotibio rotuliana.

Rifones

Ligeramente fibrosos al corte, en particular hacia los
polos de ambos rifiones.

Higado

Aumentado de tamafo, congestionado y con bordes
redondeados.

Bazo

Aumentado de tamafio (30.5 cm de largo), congestio-
nado y con bordes redondeados.

Resultados parasitoloégicos
En todos los frotis realizados a partir de bazo, higado,

ganglio linfatico popliteo y médula 6sea se apreciaron
amastigotes de Leishmania spp, de 2 x 4.5 um (Figura
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ters of lymph nodes were destroyed and follicles were
not formed correctly, also depletion of lymphocytes of
the paracortex and macrophages with parasites were
observed; in medulla there was a strong infiltration of
plasmatic cells and abundant hemosiderin contained
within macrophages. Bone marrow had hyperplasia
involving all its elements. Kidneys showed glomeruli
distension and congestion with protein deposits in
Bowman’s space; presence of hyaline cylinders in con-
voluted tubules, degeneration and necrosis of tubule
epithelium cells. Interstitial pneumonia with mono-
nuclear infiltration of alveoli walls were observed in
lungs, with lung hemorrhages, as well as moderate
atelectasis and emphysema areas.

236

1), mientras que la mayoria de los tubos de NNN ino-
culados se contaminaron con bacterias, pero en un
tubo que contenia muestras de médula Gsea se logré
apreciar el desarrollo de promastigotes de Leishmania
spp con moderada motilidad (Figura 2).

Resultados del analisis histopatolégico

A nivel de encéfalo se observaron areas hemorragicas
en sustancia blanca. En piel la lesion més constante es
un infiltrado mixto formado de macrdéfagos, linfocitos
y células plasmaticas y presencia de parasitos. En cora-
z6n hubo degeneracion hialinay necrosis de fibras car-
diacas. En bazo se observé microscépicamente que la

Figura 1: Macréfago de perro infectado con amastigotes de Leishmania sp
(flecha ) 40 X.

Figure 1: Dog macrophage infected with Leishmania sp amastigotes (arrow)

40 X.

Figura 2: Promastigotes de Leishmania spp en medio NNN (flechas) 40 X.

Figure 2: Leishmania spp promastigotes in NNN medium (arrows) 40 X.



Isolation in hamster results

After three months, the animals started to show symp-
toms of the disease. They were euthanized and spleen
and liver impressions were made. Microscopic obser-
vation revealed abundant presence of Leishmania spp
amastigotes.

In this case study, it can be deduced that the
animal had been previously infected before entering
the country, since the place of origin, Aragon, Spain is
considered a CL endemic zone;? likewise, CL incuba-
tion period is variable, since in an experimental CL
case it was shown to last 25 months;?°?* also naturally
infected animals have prolonged periods of symptom
absence,”” this makes the premature detection of the
disease quite difficult.

Even though most of the diagnosed cases in the
United States have been dogs that returned from
Mediterranean countries where the disease is enzo-
otic,? it is clear that international tourism, migration
and the fact that people want to travel with their pets
have made the entry of infected animals into non-
endemic zones a growing risk.* Leishmaniasis foci
have been detected in rural zones of Ohio, Oklahoma
and Texas.***” During the summer of 1999, a group
of hunting dogs of a hunting club in Dutchess Co.,
New York, United States, presented articular aches,
hair loss, skin lesions and kidney failure. Several dogs
died. Histopathological studies of joint capsule fluid
showed Leishmania spp amastigote forms in one of
them; 39793 animals were affected and the parasite
was isolated from 15/39 of the animals. Microorgan-
isms were typified as Leishmania infantum zymodeme
MONL1 by the Institute of Public Health in Rome.

In two separate studies, Ciaramella et al.'® and Kou-

pulpa blanca se present6 atrofiada y con deplecion de
la vaina periarteriolar. Células plasméticas y macrofa-
gos infectados infiltraron la pulpa blanca, también la
pulpa roja se presentd infiltrada y con deplecion con
macroéfagos parasitados (Figura 3), los cuales se obser-
van en el lumen de las venas; por ultimo, se observd
gran namero de células plasmaticas en la pulpa roja.
En el higado se advierten cambios grasos, ademas hay
hipertrofia e hiperplasia de las células de Kupffer,
con presencia de parésitos en dichas células, asi como
de granulomas; el tracto portal y los sinusoides con-
tienen un infiltrado de células mononucleares. Por
altimo, se observé necrosis individual de hepatocitos,
ademas de retencion de bilis. En ganglios linféticos se
aprecio que los centros germinales estan destruidos
y los foliculos no se forman correctamente, también
se observo deplecion de linfocitos en el paracortex y
macroéfagos parasitados, en la médula se observo un
fuerte infiltrado de células plasmaticas, abundante
hemosiderina contenida en macr6fagos. En médula
Osea se presentd hiperplasia que involucra todos los
elementos. En rifion hubo distension y congestion
glomerular con depdsitos de material proteinico en
el espacio de Bowman. Presencia de cilindros hialinos
en tubulos contorneados, degeneracién y necrosis de
células del epitelio de tabulos. En pulmén se advir-
tio neumonia intersticial con infiltrado mononuclear
en las paredes alveolares y hemorragias pulmonares,
también se observaron areas moderadas de atelectasia
y enfisema.

Resultado del aislamiento en hamster
Luego de un periodo de tres meses, los animales pre-

sentaron sintomas de la enfermedad, se les sacrific
y se realizaron improntas de bazo e higado. Su obser-

Figura 3: Granulomas por Leishmania en bazo de perro (fle-
chas) 40 X.

Figure 3: Granulomas by Leishmania in dog spleen (arrows)
40 X.
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tinas et al.*® observed clinical signs associated with the
disease in 150 dogs of each group and reported the
same symptoms as observed in this study.

A sampling of hunting dogs in other Mexican
states revealed more cases. In the year 2000 more than
ten thousand serum samples were taken from hunting
dogs throughout North America; 1.8% of the animals
had positive antibody titers.'? This gave evidence to the
fact that CL is present in the United States of America,
especially in the southern states. Even though vector
participation is fundamental for the dissemination
of the disease there are few studies in relation to vec-
tors of Leishmania in the south of the United States of
America and the north of Mexico.

Diverse species of Lutzomyia have been found in the
United States of Americaand in Mexico.?*? Two species
of Lutzomyia have shown Leishmania transmission capa-
bility. Experimentally, hamsters have been infected
with L. diabolica previously infected with Leishmania;™°
also, Lutzomyia longipalpis has been shown capable of
withstanding the development of Leishmania species
that are present in Europe.®® Likewise, Leishmania has
been successfully transmitted to puppies using Rhipi-
cephalus sanguineus as a vector. Furthermore, it has
been suggested that Culicoides mosquitoes may also
transmit the disease.? This in turn would make it pos-
sible that animals such as the one in this case could
at some time be an infection source for other animals
and even humans; therefore, it is suggested that for
animals that come into the country they should have a
Leishmania negative test, especially those animals that
come from endemic zones, such as the Mediterranean
basin.
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