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ABSTRACT: We analyzed serum urea and creatinine levels and the renal histology of dogs with canine
visceral leishmaniasis, and conducted a urinalysis to evaluate their renal damage. Urine, blood, and kidney samples were
obtained from 43 dogs. The dogs were divided into 3 groups according to their clinical presentation: asymptomatic (n=9),
oligosymptomatic (n= 17), and symptomatic (n=17). We detected increased creatinine and urea levels in 7/43 and 8/43 of
the dogs, respectively. In the urinalysis, nephritis was found in 22/43 seropositive dogs. Histopathologic alterations
included tubulointerstitial alterations (39/43) and glomerulonephritis (25/43). Membranoproliferative glomerulonephritis
(11/43) was the most common glomerular alteration, followed bymembranous glomerulonephritis (6/43), proliferative
glomerulonephritis (7/43), and glomerular sclerosis (1/43). Our data indicate that alterations in the urinalysis and renal
histopathology in dogs with leishmaniasis can appear before increases in serum urea and creatinine levels can be detected,
even when clinical symptoms of the disease are absent. A diagnosis of leishmaniasis should be considered in dogs with
renal damage, and renal function should be evaluated in dogs with leishmaniasis.
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INTRODUCTION

Leishmaniasis is an endemic zoonosis
caused by flagellate protozoan Leishmania spp. In
the Americas, mainly in Brazil, Leishmania
infantum causes visceral leishmaniasis (VL)
(COLLA-JACQUES; CASANOVA; PRADO,
2010; PALTRINIERI et al., 2010). Dogs are a
source of infection for vectors and domestic
environments and represent the main link in VL
transmission (MELO, 2004; DANTAS-TORRES,
2007). Renal involvement can be the only clinical
manifestation of Canine Visceral Leishmaniasis
(CVL), presenting as mild proteinuria to nephrotic
syndrome. Chronic kidney disease typically
develops as the disease progresses and is the main
cause of CVL-associated mortality (SOLANO-
GALLEGO; BANETH, 2012). Renal injury occurs
due to immune complex deposition in the
glomerulus. It can cause different degrees of
nephropathy and renal failure, even in dogs without
systemic symptoms (CIARAMELLA et al., 1997;
COSTA et al., 2003). Despite its importance the
renal changes are still uncertain (ALBUQUERQUE
et al., 2008)

Knowledge of the pathological and clinical
changes in the kidneys during CVL can be useful
for veterinarians to diagnose the disease. Moreover,
CVL has been proposed as a model of pathogenesis

for human leishmaniasis due the similarities in
clinical symptoms and natural progression of the
disease (SOARES et al, 2005; SOLANO-
GALLEGO; BANETH, 2012). The aims of the
current study were to evaluate the renal function of
CVL-seropositive dogs through biochemical and
urinalysis tests and to identify changes in their
kidney tissue by histopathology.

MATERIAL AND METHODS

The current study was approved by the
Local Ethics Committee on the Use of Animals n°
072/11, CEUA / UFU 034/11 registration protocol.
Forty-three dogs that were naturally infected with
Leishmania infantum were obtained from the Center
for Zoonosis Control. The leishmaniasis diagnosis
was confirmed by positive serology in an enzyme-
linked-immunosorbentassay and indirect
immunofluorescence. Animals were submitted to
clinical examination and divided into 3 groups:
symptomatic, oligosymptomatic, and
asymptomatico (BRASIL, 2006).

Urea and creatinine concentrations were
determined (KANEKO; HARVEY; BRUSS, 2008)
with an automatic analyzer (Chemwell, Awareness
Technology Inc) and commercial kits (Labtest
Diagnéstica). An acute nephritis diagnosis was
defined as albuminuria, the presence of granular
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and/or epithelial cylinders, and a urinary density of
maximum1035 g/ml. Subacute nephritis was defined
as albuminuria, the presence of granular cylinders,
and a urinary density between 1015 and 1035 g/ml.
Last, chronic nephritis was defined as the presence
of granular, epithelial, or cereus cylinders, and a
urinary density below 1015 g/ml (BUSH, 1991).

All  Leishmania-infected dogs  were
routinely sacrificed under general anesthesia (using
10 mg/kg cetamin, 1 mg/kg xilazin, and 12.5 mg/kg
sodium thiopental) by the Center for Zoonosis
Control. Then, a necropsy was performed according
to the standard procedure of an animal pathology
laboratory. Kidney samples with a volume 1 cm?3
were fixed in 10% formalin, embedded in paraffin,
then sectioned and stained with hematoxylin and
eosin (HE).

Microscopic  glomerular changes were
classified as proliferative, membranous,
membranoproliferative, and glomeruloesclerosis
(CHURG; BERNSTEIN; GLASSOCK, 1995;
NEWMAN, 2013). Tubulointerstitial lesions were
classified as inflammatory infiltrate, passive
hyperemia and fibrosis, tubular degeneration,
tubular Necrosis, intratubular cylinders,
mineralization, and  lipofuscin deposition
(ALBUQUERQUE et al., 2008). Clinical,
laboratory, and histopathologic findings were
compared among the groups (symptomatic,
oligosymptomatic, and asymptomatic).
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The Kruskal-Wallis test was used to
determine the average urea and creatinine
concentrations (+ standard deviations) in the
asymptomatic, oligosymptomatic, and symptomatic
groups. A binomial test was used to compare the
incidence of nephritis and glomerulonephritis within
and between the groups, with statistical significance
set at 5%.

RESULTS

Of 43 dogs with leishmaniasis, 20.9% (9/43)
were  asymptomatic and < 39.5%  (17/43)
oligosymptomatic. The main clinical symptoms in
oligosymptomatic group included
lymphadenopathy, weight loss, and opaque fur,
whereas they were cutaneous  disorders,
onychogryphosis, weight loss, and keratitis in the
symptomatic group.

Asymptomatic and oligosymptomatic dogs
had mean urea and creatinine levels within the
normal range, whereas symptomatic dogs had mean
values above the reference range for both (Table 1).
However, when the increased urea values in the
oligosymptomatic and symptomatic groups and the
increased creatinine values in all groups (Table 2),
were evaluated individually, no statistical
significance was observed.

Table 1. Urea and creatinine values of asymptomatic, oligosymptomatic and symptomatic dogs, with canine

visceral leishmaniasis.

Laboratory findings Reference values Asymptomatic  Oligosymptomatic Symptomatic
Urea (mg/dL) 21-60 25,6 £ 14,9 38,35+24,82 83,24+139,3
Creatinine(mg/dL) 0,5-1,5 0,94+0,32 0,98+0,34 1,66+2,12

Table 2. Levels of urea and serum creatinine in dogs naturally infected by Leishmania spp, according to the

clinical manifestation.

Group Level Asymptomatic Oligosymptomatic Syn(lrll):irél)atlc
(n=8) (n=15)
n % n % n %
Urea Normal 4 50 7 46,6 8 50
Raised 0 0 4 26,6 4 25
Diminished 4 50 4 26,6 4 25
Creatinine  Normal 7 87,5 13 86,6 9 56,2
Raised 1 12,5 1 6,6 5 31,2
Diminished 0 0 1 6,6 2 12,5

Urinalysis, including physical and chemical
as well as sediment analyses, was performed in 39
animals. Nephritis was observed in 56.4% (22/39)

of CVL-seropositive dogs. Of these, 27.3% (6/22)
were asymptomatic, 36.4% (8/22)
oligosymptomatic, and 36.4% (8/22) symptomatic.
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Acute nephritis was the most commonly observed
type of nephritis, followed by chronic and subacute

nephritis. No difference in the manifestation of
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acute, subacute, or chronic nephritis was detected
between the symptomatic, asymptomatic, and
oligosymptomatic groups (Table 3).

Table 3. Frequency of nephritis observed in dogs naturally infected with Leishmania chagasi, according to the

clinical manifestation

Nephritis type Symptomatic Oligosymptomatic Asymptomatic Total
(n=16) (n=15) (n=8)

Acute nephritis 3 (18,7%) 6 (40,0%) 4 (50,0%) 13 (59,1%)

Subacute nephritis 1(6,2%) 2 (13,3%) 1(12,5%) 4 (18,2%)

Chronic nephritis 425,0%) 0 (0%) 1 (12,5%) 5 (22,7%)

Tubular interstitial  alterations  were
observed as the presence of mononuclear
inflammatory infiltrate in 60.4% (26/43) of the
animals, histioplasmacytic interstitial nephritis in
37.2% (16/43), lymphoplasmacytic
interstitialnephritis in 13.9% (6/43), and plasmacytic
interstitialnephritis in  9.3%  (4/43). Passive
hyperemia, tubular degeneration, and tubular
necrosis were detected in 37.2% (16/43), 41.8%
(18/43), and 2.56% (1/43) of the dogs, respectively.
Cylinders were seen in 34.8% (15/43) of the animals

and lipofuscin deposition in tubular cells in 10.2%
(4/43).

Glomerulonephritis was observed in 58.1%
(25/43) of the dogs. Membranoproliferative
glomerulonephritis (Figure 1 - A) was the most
common type (seen in 44.0% (11/25) of the
animals). Membranous glomerulonephritis was

observed in 24% (6/25) of the animals (Figure 1 -
B). Proliferative glomerulonephritis was observed in
28% (7/25) of the dogs (Figure 1 - C). Last,
glomerular sclerosis (Figure 1 - D) was only found

in one symptomati dog (4%).

Figure 1. Kidney pattern of glomerulonephrltls in dogs with naturally acquired VL. Hlstopathology (light
microscopy). A: Membranous glomerulonephritis. Diffuse glomerular capillary basement membrane
thickening. Hematoxylin and eosin. 40x. B: Proliferative glomerulonephritis. Proliferation of
endothelial, epithelial, and mesangial cells, causing hypercellularity of the glomerular tufts.
Hematoxylin and eosin. 40x. C: Membranoproliferative glomerulonephritis. Hypercellularity
following the proliferation of glomerular cells and thickening of the capillary membrane and
mesangium. Hematoxylin and eosin. 40x. D: Glomerular sclerosis. Decrease in the hyalinization of
glomeruli, an increase in fibrous connective tissue and mesangial matrix, and a loss of glomerular
capillaries. Hematoxylin and eosin. 40x.
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Glomerulosclerosis was the least commonly
detected type of glomerulonephritis in this study.
The binomial test revealed no specific type of
glomerulonephritis within each group. There was no
statistically significant difference among alterations
in the biochemical tests, urinalysis and the
histopathology data

DISCUSSION

In the current study a low frequency of
increased serum urea and creatinine levels was
found. Measurements of serum creatinine and urea
concentrations are useful to evaluate renal injury
over time when more than 75% of kidney function
has already been compromised (BELLOMO et al.,
2004). Above-normal plasma concentrations of
these biochemical parameters have been described
as being a common finding in dogs with VL by
several authors (SOARES et al., 2005;
CARVALHO et al., 2015; COSTA et al., 2015).
Renal injury might occur in dogs without systemic
clinical manifestations of the disease
(CIARAMELLA et al., 1997) which is in agreement
with the findings of this study.

On the other hand, urinalysis and analyses
of the histological changes to verify kidney damage
in our study revealed that 56.4% (22/39) of the
animals had nephritis in the urinalysis. In the
microscopic analysis, we found that 60.4% (26/43)
of the dogs had interstitial nephritis and 58.1%
(25/43) glomerulonephritis. However, only 15 dogs
were diagnosed by urinalysis and histology
concomitantly, and the histological diagnosis was
able to detect a larger number of dogs with renal
disorders.

CVL has chronic character and has a long
incubation period (SOLANO-GALLEGO;
BANETH, 2012). This might explain why, a large
number of oligosymptomatic and asymptomatic
dogs were shown to have nephritis in the urinalysis,
with the majority having acute nephritis, whereas
the majority of symptomatic animals had chronic
nephritis.

Cylindruria was detected in 58.9% (23/39)
of the animals. The condition is associated with a
compromised glomerular filtration mechanism,
which results in the leakage of glomerular protein
and a filtrate containing excess molecules (in
particular, proteins) (BUSH, 1991). Regarding the
cell type of the interstitial inflammatory infiltrate,
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previous studies have reported that dogs with CVL
show an inflammatory infiltrate containing
lymphocytes and plasmocytes (COSTA et al., 2003;
ALBUQUERQUE et al.,, 2008). In dogs with
interstitial nephritis, the infiltrate is mainly
composed of lymphocytes and histiocytes and rarely
contains neutrophils (COSTA et al., 2003). This is
consistent with the findings of this study.

Renal injury is caused by the deposition of
circulating immune complexes in the basal
membrane. This deposition in the glomerulus might
result in membranoproliferative glomerulonephritis
and interstitial nephritis with impaired renal
function. In this study, 58.1% (25/43) of the dogs
had glomerulonephritis, with membranoproliferative
being the most common type. Glomerulonephritis
incidences have been reported for the
membranoproliferative, membranous, focal
segmental glomerulosclerotic, and mesangial
proliferative disease type (NIETO et al.,, 1992).
However, other authors reported that mesangial
proliferative glomerulonephritis was the most
common disease type, followed by the
membranoproliferative  and  focal segmental
glomerulosclerotic (COSTA et al., 2003).

One symptomatic animal in our study had
glomerular sclerosis. This animal also showed
interstitial nephritis, the presence of cylinders, and
periglomerular fibrosis on histological examination,
chronic nephritis in the urinalysis, and high urea and
creatinine levels. These changes are characteristic of
chronic kidney disease, which possibly manifested
as the animal had been infected a long time ago.
However, no positive correlation between the
changes in the biochemical tests, urinalysis, and the
histopathological analysis was found.

Asymptomatic  and  oligosymptomatic
animals can have renal injury although they do not
manifest clinical symptoms. Since the severity of
the lesions can range from mild to severe, renal
function should be evaluated in dogs with VL as
these animals might already have acute or chronic
nephritis, glomerulonephritis, and even kidney
failure, although they might not be showing the
clinical symptoms of the disease.
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RESUMO: Objetivou-se avaliar a fungdo renal de c@es sororreagentes para leishmaniose visceral, através da
dosagem séricas de ureia e creatinina urindlise e alteracdes histopatolégicas do tecido renal, associando com as alteragdes
clinicas. Foram utilizados 43 caes positivos, divididos em assintomaticos (9/43), oligossintomaticos(17/43) e sintomaticos
(17/43). Verificou-se creatina aumentada em 1/9 dos assintomadticos; 1/17 dos oligossintométicos e 1/17 sintomadticos. 4/17
dos oligossintomdticos e 4/17 dos sintométicos tiveram valores de ureia aumentados. Constatou-se na urindlise nefrite em
22/43 caes soropositivos, destes 6/22 eram assintomdticos, 8/22 oligossintomdticos e 8/22 sintomdticos. Na avaliacio
histopatoldgica verificaram-se altera¢des tubulointersticiais e glomerulares. A glomerulonefrite membranoproliferativa foi
o tipo mais frequente e ocorreu em 11/43 cdes sendo que 5/11 eram sintomdticos, 4/11oligossintomdticos e 2/11 eram
assintomdticos. Glomerulonefrite membranosa foi observada em 6/43 animais e destes 3/6 eram oligossintomadticos e 3/6
sintomaticos. A glomerulonefrite proliferativa foi observada em 7/43 cées sendo que 3/7 cées eram oligossintomaticos, 2/7
era sintomdtico e 2/7 eram assintomaticos. A esclerose glomerular foi em 1/43 animal sintomético. A leishmaniose visceral
canina pode causar lesdes glomerulares e tubulares do tecido renais levando a alteracdes urindrias e dos valores séricos
ureia e creatinina. Caes com leishmaniose podem apresentar lesdes renais mesmo sem sinais clinicos da doenga.

PALAVRAS-CHAVE: Canino. Rim. Histopatolégico. Nefrite. Glomerulonefrites. Leishmaniose.
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