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B Sensitivity of preputial and vaginal exfoliative cytological examination for
diagnosis of canine leishmaniosis (Leishmania infantum)

Athanasiou L.V., Chatzis M.K., Gouletsou P.G., Saridomichelakis M.N.
Faculty of Veterinary Medicine, University of Thessaly, Karditsa, Greece

B EvoieOnocio g kutTapoloyikig eEETaong detypaTov amd TV akpomosOia Kot
TOV KOATTO Y10, T1] O1AYV®GT] TNG AEIGRAVI®MOGIS TOV GKUAOV

(Leishmania infantum)

ABavaciov A.B., Xatinc M.K., I'kovAétoov ILI., Zaprdopryerdkng M.N.
Tunpo Krnviazpixng, Hovemotjuio Ocooolios, Kopditoo

ABSTRACT. Aim of the study was to examine sensitivity of preputial and vaginal exfoliative cytological examination as a non-

invasive alternative to lymph node, spleen and bone marrow cytology, for detection of Leishmania infantum amastigotes in dogs

with leishmaniosis, as, in previous studies, the protozoa have been observed in the penis and prepuce of male dogs and in the @
vagina of female dogs with leishmaniosis. In total, 20 male and 18 female dogs with confirmed leishmaniosis were included in

the study. Three cytology smears were prepared from different sites of the preputial cavity of males and one smear was prepared

from the anterior vagina of females. Leishmania amastigotes were not observed in these samples after microscopic examination

for 20 min at 1,000x magnification. Therefore, preputial and vaginal exfoliative cytology is not recommended for routine diagno-

sis of canine leishmaniosis.
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MHNEPIAHWYH. Zxomdg g pedéng frav 1 ektipmon g evaictnoiog g Kuttaporoyikng e&étaong and deiypato and v
axporocHio 1 Tov KOATO Yo Siyvmon ™G Aelopavimong Tov oKVA0L, KaODG Tponyodpeveg HeAETEG Exovv dgi&el TNV Topovsio
OUOCTIYOTOV HOpQ®V Leishmania infantum 610 T€0G KoL TNV oKpomoohio TV apceviKdV, KoM Kot 6TOV KOATO TmV ONAVK®OV
oKVA®V e Aeiopavioon. H e€étaon avti Ba pmopovce vo avItKoTasToEL TNV KUTTOPOAOYIKT €EETAOT TOV AEUPOYUYYAI®Y, TOL
GTANVOL KOl TOV HDELOD TOV 0GTAOV TOV OOLTOVV TEPIGGOTEPO eMEUPaTIK detypatolnyio. XpnoworomOnkay 20 apoevikoi kot
18 Onlukoi oxviol pe emPePformpévn Asiopavioon. Atod kabe apoevikd okOAo eEeTdotTnKaV TPlo. KLTTOPOAOYIKE EMypicHOTO
oo VAKO amd SopopeTikd onpeio tng KOO ToG TS akpomoohiog, eved and Kabe OnAvkd ckvro efetdotnke €va eniypiopo
oo v Tpdchia poipa Tov KOATOV. Yotepa and pkpockoniky eEétaon o€ peyéduvon 1.000x eni 20 min dev Somot@ONKoy
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ApOoTIYOTEG Lopeég g Leishmania spp. o€ Kavéva omd to mapandve exypicpoto. Katd cuvéneio, n kottoporoyikn eEétaon

derypdTmv amd v akporocdio 1 Tov kKOATO dev amotelel evaicOntm néBodo yia T d1dyvwon g Agiopaviwong Tov GKOAOV.

Aéeig evpernpiacns: oaxponoodia, KOATOG Leishmania infantum, JikpockoOnN o, GKOAOG.

INTRODUCTION

C

and one of the most common diseases in dogs in

anine leishmaniosis due to Leishmania infan-

tum (Syn: L. chagasi) is an important zoonosis

endemic areas (Saridomichlakis, 2009). Diagnosis of
leishmaniosis is usually based on compatible clini-
cal signs and laboratory abnormalities along with
positive results of serological examination (Baneth,
2010). However, definitive diagnosis, especially in
equivocal cases, necessitates the demonstration of
the presence of the parasite parasite which, in eve-
ryday clinical practice, is usually achieved through
lymph node, spleen and/or bone marrow cytology
(Saridomichelakis et al., 2005; Saridomichelakis,
2009; Baneth, 2010).

In canine leishmaniosis, parasites are present,
sometimes in large numbers, in the penis and pre-
puce of male and the vagina of female dogs (Diniz
et al., 2005; Silva et al., 2008) and their venereal
transmission has been demonstrated, although it
has been attributed to the amastigotes present in the
semen and not to the direct contact of the genital
organs during mating (Silva et al., 2009; Naucke and
Lorentz, 2012). Also, parasites may be present in the
external genital organs because of non-specific puru-
lent inflammation, which is very common, especially
in male dogs (Feldman and Nelson, 2004) and may
result in the accumulation of infected macrophages.

As there is strong evidence to support the pres-
ence of Leishmania amastigotes in the external geni-
tal organs of male and female dogs with leishmani-

osis, this study was designed to examine the sensitiv-

ity of preputial and vaginal exfoliative cytology for
the detection of Leishmania amastigotes in dogs with

the disease.

MATERIALS AND METHODS

In total, 38 dogs with confirmed leishmani-
osis were used in the study after obtaining their
owners’ informed consent. These included 20 intact
males (12 purebreds and 8 crossbreds) and 18 intact
females (10 purebreds and 8 crossbreds) with an
age range of 1 to 8 years (median: 3 years). All dogs
presented clinical signs and abnormal laboratory
findings characteristic of the disease, e.g. peripheral
lymphadenomegaly (34/38), alopecia or hypotricho-
sis (26/38), exfoliative dermatitis (20/38), anaemia
(30/38), hyperglobulinaemia and proteinuria (22/38,
each). The diagnosis of the disease was confirmed
by the results of serological examiantion (IDEXX
snap® Leishmania), which was found to be positive
in 37/38 (97%) dogs and lymph node cytological
examination where Leishmania amastigotes were
observed in all dogs.

A thorough visual examination of the prepuce
and vagina was followed by sampling for cytology
using a cotton swab. In female dogs, the swab was
inserted into the anterior of the vagina and rubbed
against the mucosa. In male dogs, three separate
samples were obtained, without previous cleaning
of the preputial cavity: one from the opening of the
prepuce, a second from the middle of the preputial
cavity and the last one from the innermost site of the
preputial cavity. Each swab was rolled on a separate
glass slide, stained with Diff Quik and examined at

1,000% magnification for 20 min. All smears were
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examined for presence of Leishmania amastigotes
by one of the authors (LVA), whilst 10 randomly
selected smears (5 from male and 5 from female
dogs) were reexamined by another author (MNS). All
smears from female dogs were also examined for the

characterization of the ovarian cycle stage.

RESULTS

Clinical examination of the external genital
organs revealed discharge (13/20 in males, 8/18 in
females), erythema of the mucosa (5/20 in males,
2/18 in females), hypotrichosis (4/20 in males, 9/18
in females) and excoriations (2/20 in males, 3/18 in
females) of the skin next to the mucocutaneous junc-
tion. No dog had lesions compatible with transmis-
sible venereal tumor on the external genital organs.
Based on the history and the results of vaginal exfo-
liative cytological examination, 1/18 female dog was
in pro-oestrus, 1/18 was in oestrus and 16/18 dogs
were in anoestrus.

Inflammatory cells, including neutrophils
(20/20) and macrophages (14/20), and bacteria
(20/20) were found in at least one of the three slides
obtained from male dogs. In contrast, neutrophils
and bacteria were present in 3/18 and 12/18 of the
samples from female animals.

In no case, Leishmania amastigotes were

observed.

DISCUSSION

Previous studies from Brazil have shown granu-
lomatous inflammation and large parasitic burden in
the gland penis and prepuce of male dogs with CanL
(Diniz et al., 2005). In female dogs, inflammatory
lesions of the vagina were much less common but
parasitic DNA was detected in 4/5 dogs using PCR
(Silva et al., 2008). In the present study, failure to
find Leishmania amastigotes, especially in preputial
exfoliative cytology, may be explained by the pos-

sible confinement of the parasite into the submucosa

without translocation onto the surface, by the lower
tropism of the local L. infantum strains for the exter-
nal genitalia of affected dogs or by the comparatively
low sensitivity of cytology to detect the parasite.

We have previously shown that the sensitivity
of cytology for the detection of Leishmania amasti-
gotes depends on the stage of the infection (higher
in symptomatic than in asymptomatically infected
dogs), on the time devoted and on the number of oil
immersion fields that are examined (Saridomichlakis
et al., 2005). For example, when approximately 60
min were spend in order to examine 1,000 oil immer-
sion fields of lymph node aspiration smears, a sen-
sitivity of 88% was achieved, whereas examination
of 100 oil immersion fields (approximately 6 min
microscopy time) resulted in a sensitivity of 73%
(Saridomichelakis et al., 2005). Therefore, it is possi-
ble that if more time was allowed to search for amas-
tigotes the results of the present study could have
been slightly different. However, our purpose was to
find a practical alternative to lymph node, spleen and
bone marrow cytology, using samples that can be
obtained non-invasively. A 20 min-long microscopic
examination time is probably longer than the time
that could be afforded in a routine laboratory setting.

A relatively low number of dogs examined
could be considered as a drawback of this study.
However, the 95% confidence interval (calculated
using Bayesian statistics) of the 0% sensitivity is
0-7.4% for the whole study population, 0-13.3%
for the male dogs and 0-14.6% for the female dogs.
Therefore, it is highly unlikely that a substantially
higher sensitivity could have been achieved if more
dogs had been enrolled.

Results of the present study should not be inter-
preted as an indication of the absence of the parasite
from the surface of the prepuce and the vagina of
dogs with leishmaniosis. On the contrary, it is possi-
ble that more sensitive diagnostic methods, like PCR,

could have resulted in a high rate of positive results
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(Diniz et al., 2005; Silva et al., 2008). However, PCR
from conjunctiva swab samples that are also obtained
in a non-invasive way, has been previously shown to
be very sensitive in CanL as well as in dogs that are
asymptomatically infected by Leishmania infantum
(Solano-Gallego et al., 2001; Strauss-Ayali et al.,
2004)

CONCLUDING REMARKS

Preputial and vaginal exfoliative cytological
examiantion is not a sensitive diagnostic method and
cannot be recommended for the routine diagnosis of

canine leishmaniosis.
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