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ABSTRACT

The objective of this trial was to detect leptospires in fragments of kidney, liver and uterus of 96 cows with
unknown sanitary status, randomly chosen at slaughter in Paraná, Brazil. All 96 urine samples were submitted
to direct examination using dark field microscopy. Positive samples in the direct examination and all kidney,
liver and uterus fragments were cultured in EMJH modified medium and Tween 80/40/LH. Sections cut of
kidney, liver and uterus were stained by Hematoxylin-Eosin (HE) and indirect immunoperoxidase with
hyperimmune serum against serovar Hardjo (Hardjoprajitno) and strain Londrina 14 (LO14), from serovar
Canicola, which was isolated in the northern region of Paraná state, Brazil, used as primary antibodies. Direct
examination detected leptospires in the urine of four animals. All attempts to isolate leptospires from urine and
kidney, liver and uterus fragments were negative after 16 weeks of incubation. In the HE stain, focal infiltrate
of mononuclear inflammatory cells was observed in the renal interstitial area of most animals. In the indirect
immunoperoxidase assay using hyperimmune serum against LO14 strain, the kidney of only one animal
presented positive results. All fragments of kidney, liver and uterus tested with hyperimmune serum against
serovar Hardjo were negative.

Key words: Leptospire, indirect immunoperoxidase, immunohistochemistry, cows, culture

*Corresponding Author. Mailing address: Universidade Estadual de Londrina, Centro de Ciências Agrárias, Departamento de Medicina Veterinária
Preventiva. Rodovia Celso Garcia Cid (PR445), Km 380, Caixa Postal 6001. 86051-990, Londrina, PR, Brasil. Tel.: (+5543) 3371-4765, Fax:
(+5543) 3371-4714. E-mail: freitasj@uel.br

INTRODUCTION

Bovine leptospirosis is a worldwide distributed infection,
responsible for great losses in bovine breeding due to abortion,
stillbirth or weak calves, reduction in fertility rates and decrease
in milk production (12). Leptospiral serovars that affect bovines
more frequently are Hardjo, Pomona, Canicola and
Icterohaemorrhagiae. Nowadays, serovar Hardjo is considered
the most frequent and important serovar for bovines (4,6,11).
Due to the persistence of this serovar in kidneys, infected
bovines may eliminate leptospires in urine for up to 542 days
after infection (25). In infections caused by serovar Hardjo, the

genital tract of cows and heifers may also be affected. This site
of infection may be as important as the kidney (9).

Laboratory routine diagnosis of bovine leptospirosis is
performed using serological methods and leptospires detection
in urine and organs. Detection of leptospire in different organs
may be performed by immunohistochemistry techniques, which
use the interaction antigen-antibody and enzymatic markers
(13,15,29). Among these assays, those that use peroxidase have
some advantages, such as low cost and the possible visualization
of the reactions both in optical and electronic microscope.
Immunoperoxidase also enables the observation of leptospires
in histological preparations. Thus, fragments fixed in
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formaldehyde may simultaneously show the agent and the
microscopic lesions caused by it (12,18,28). Scanziani et al. (18)
used the indirect immunoperoxidase assay in the diagnosis of
swine leptospirosis and reported sensitivity and specificity of
assay to be, respectively, of 78% and 100%. A positive result in
the immunoperoxidase assay is directly related to the number
of leptopires in the histological preparation under examination
(6). Scanziani et al. (18) observed that the sensitivity of the
immunoperoxidase assay may be enhanced when more than
one histological section is used per animal.

The objective of this trial was to detect leptospires using
different tests in cows slaughtered in Paraná state, Brazil.

MATERIALS AND METHODS

Samples were collected from January to December 2001, from
96 females of unknown sanitary status, randomly chosen at
slaughter in a slaughterhouse in Paraná state, Brazil.

Urine, kidney, liver and uterus samples were collected around
10 minutes after animals were slaughtered. Approximately 3 mL
of urine were collected from each animal by direct bladder
puncture. Fragments of kidney, liver and uterus, without any
visible macroscopic lesion, were collected on slaughterhouse
eviscerating table. These fragments were then cut into two new
fragments of around 1cm3 each. One of them was placed in
transport medium containing 1% bovine seroalbumin in
phosphate buffer saline (PBS pH 7.4) (24). The other fragment
was fixed in 10% buffered formaldehyde. Samples collected were
sent to the Leptospirosis Laboratory at Department of Veterinary
Preventive Medicine (DMVP) at the State University of Londrina
(UEL)/ PR, Brazil, and processed around two hours after
collection.

Urine samples were submitted to direct examination using a
dark field microscope. One drop of urine per animal was placed
on a glass slide and covered with a coverslip. The material was
examined by optical microscope (Olympus® – Model Bx40) at
200x magnification. A positive result was made by visualization
of cells presenting morphology and motility compatible with
leptospires (11).

EMJH (Difco®-USA) and Tween 80/40/LH (8) culture media
were used in the isolation of the Leptospira spp. EMJH was
added of 10% rabbit serum enriched with L-asparagine, sodium
piruvate, calcium chloride and magnesium chloride (1). Modified
EMJH and Tween 80/40/LH were both prepared in two
formulations, one without antibiotics and the other, added of 5-
fluorouracil (400 mg/L; Sigma®-USA) (16) and chloranphenicol
(5 mg/L; Sigma®-USA), nalidixic acid (50 mg/L; Inlab®-BR),
neomycin (10 mg/L; Sigma®-USA) and vancomycin (10 mg/L;
Acros®-USA) (20).

In the isolation procedure, positive samples in the direct
examination were cultured in duplicate in modified EMJH and
Tween 80/40/LH added of antibiotics and incubated at 28ºC for

24 hours. After this time, subcultures were performed, in
duplicate, in the respective media, without antibiotics. Cultures
were assessed weekly, for up to 16 weeks (10). The cultures
were examined by optical microscope (Olympus® – Model Bx40)
at 200x magnification. Kidney, liver and uterus samples in
transport medium were tritured and diluted (10-1-10-3) in sterile
PBS (pH 7.4). From these dilutions, the same cultivation
methodology was carried out as used for the urine samples.
Inoculum used for isolation and subcultures corresponded to
10% of the volume of the culture medium cultured.

Two female adult rabbits, weighting 3 to 3.5 kg were used for
the production of hyperimmune serum against serovar Hardjo
(Hardjoprajitno). They were infected with serial inoculations of
leptospire cultures in the marginal ear vein. Seven-day old cultures
were used as inoculum. Each animal was inoculated with
successive doses equal to 1, 2, 4, 6 and again 6 mL of leptospire
culture at seven-day intervals. After one week of the last
inoculation, blood samples were collected and sera tested in the
microscopic seroagglutination test. Titers homologous to 51,200
were detected and the rabbits were bled by heart puncture. Sera
obtained were stored in aliquots equal to 500 μL at -20ºC (12,17).

Hyperimmune serum against the local strain Londrina 14
(LO14), serovar Canicola, typing by pulsed-field electrophoresis
(Center for Disease Control - USA), which was isolated from
the urine of a female slaughtered in the northern region of
Paraná state, Brazil, was used. This hyperimmune serum was
produced according to the method described above, and
presented homologous titer equal to 25,600.

At the Laboratory of Veterinary Pathology of DMVP-UEL,
kidney, liver and uterus fragments were fixed in 10% buffered
formaldehyde for 72 hours and embedded in paraffin. From these
fragments, sections cut (5 μm) thick were obtained and stained
by HE (3), and indirect immunoperoxidase (5).

In the indirect immunoperoxidase assay, hyperimmune sera
against serovar Hardjo and strain LO14 were used as primary
antibodies. These sera were diluted to 1:100, 1:200, 1:300, 1:400
and 1:500. The dilutions chosen were 1:300 and 1:200 to serovar
Hardjo and to strain LO14 respectively, once these dilutions
shown the best stain without unspecific precipitate. Swine anti-
rabbit immunoglobulin marked with peroxidase (Dako®-USA)
was used as secondary antibody, diluted 1:200. Reaction was
shown by tetra-hydrochloride diaminobenzidine substrate-
solution (Dako®-USA) in hydrogen peroxide (Synth®-BR) and
counterstained with hematoxylin (5). For each sample tested, a
negative control was used, in which Tris-PBS (pH 7.4) replaced
the primary antibody. As positive controls, sections cut of the
kidney of one of the rabbits inoculated with serovar Hardjo,
and the kidney of the bovine, which strain LO14 was isolated.
Reading was carried out by optical microscope (Olympus®-
model CH30) at 400x magnification. Positive results were
characterized by the visualization of brown structures
compatible with leptospires.
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RESULTS

From 96 urine samples submitted to direct examination in
the dark field microscope, four were positive. The number of
leptospires observed per field (200x) in each urine sample ranged
from 3 to 20 cells. All of them presented normal motility.

In all urine, kidney, liver and uterus samples cultured did not
occur isolation during 16 weeks of incubation. The growth of
contaminant microorganisms occurred in only five liver samples.

Most frequently histological alteration observed in kidney
fragments was focal interstitial infiltrate of mononuclear cells.
No changes suggestive of leptospirosis were observed in the
fragments of liver and uterus analyzed.

Indirect immunoperoxidase assay performed using
hyperimmune serum against strain LO14 showed positive results
in the kidney of one animal (Fig. 1), characterized by the
visualization of leptospires stained in intense brown in the
lumen of renal tubules. Liver and uterus of this animal were not
positive. Indirect immunoperoxidase assay using hyperimmune
serum against serovar Hardjo presented negative results in all
histological sections tested (Table 1).

DISCUSSION

Urine of four cows showed viable leptospires, indicating
the presence of this microorganism in the kidney of these
animals. The elimination of leptospires in the urine may be
intermittent or continuous. The absence of leptospires in urine
does not exclude the possibility of colonization of other sites,
such as kidney, liver and uterus (12).

The main histological changes observed in bovine
leptospirosis are observable in the kidneys. These lesions may
range from not extensive inflammatory infiltrates to diffuse

lesions, characterized by cell necrosis, tubular atrophy and renal
haemorrhage (2,11). Most of the animals studied presented
changes suggestive of leptospirosis in the histopathological
examination of the kidneys stained by HE. However, lesions
were discrete, including in animals that presented positive results
in the direct examination of their urine. Skilbeck et al. (22) did
not observe significant lesions in bovine kidneys from which
leptospires were isolated. Tissue lesions caused by these
microorganisms are related to the infecting serovar and the
immunological response by the host (12). Baskervile (2) stated

Figure 1. Photomicrograph of the kidney of a positive cow
submitted to indirect immunoperoxidase assay. Leptospires are
visible in the lumen of renal tubules (arrows). Indirect
immunoperoxidase, haematoxylin counterstain. X400.

Table 1. Results of samples collected from 96 cows slaughtered in Paraná, Brazil, from January to December, 2001, and submitted
to laboratory exams used in leptospirosis diagnosis according to the identification of the animal, type of exam and nature of the
results. Londrina, 2003.

Results of laboratory exams

Animal
Direct urine Indirect

Culture** Histopathological examination*
examination immunoperoxidase*

LO14 hardjo

a + +β - - Periglomerular, perivascular and interstitial
mononuclear cell infiltrateβ

b + - - - Interstitial mononuclear cell infiltrateβ

c + - - - No histological alteration
d + - - - Interstitial and perivascular mononuclear cell infiltrateβ

92*** - - - - Most animals presented interstitial mononuclear cell infiltrateβ

+ positive;  - negative; * kidney, liver and uterus; ** urine, kidney, liver and uterus; *** other females; β only in kidney.
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that histological changes visualized by HE may be unspecific
and this technique should be associated with other assays.

Indirect immunoperoxidase has been used in the detection
of leptospires in organs (15,19,26,29). Scanziani et al. (18)
reported that positive predictive value of immunoperoxidase
assay is 100% and negative predictive value 80%. Thus, false
negative results are therefore to be expected, since leptospires
may be present in areas other than the histological section
examined. They also stated that the sensitivity of the assay
may be enhanced by using more than one histological section
per organ.

Indirect immunoperoxidase assays were performed using
hyperimmune sera against serovar Hardjo and strain LO14
(serovar Canicola). Nowadays, serovar Hardjo is the most
frequent and important serovar affecting bovines (6,12,14). Strain
LO14 was isolated from a cow in the northern region of Paraná
state and could be one of the regionally prevalent serovars.
The assay performed with hyperimmune serum against strain
LO14 detected leptospires in the kidney of only one animal.
Liver and uterus of this animal were negative in the assay. This
result is probably related to the infecting serovar and the phase
of the disease. The persistence of serovars from serogroup
Canicola in the reproductive system of bovines has not been
recognized. During the acute phase of the disease, especially
the liver is affected by leptospires. However, around 10 days
after infection, specific antibodies appear, and remove the
microorganism from the liver and most affected organs (12).

Due to the importance of serovar Hardjo in bovines, positive
results were expected in the indirect immunoperoxidase assay
performed using hyperimmune serum against this serovar,
mainly in the kidney and uterus of the animals that were positive
in the direct examination of urine. According to Ellis and Michna
(7) and Ellis et al. (9), serovar Hardjo may persist for long periods
in the renal tissue and genital tract of bovines. In spite of
serological results (12,27) which indicates that serovar Hardjo
is the most prevalent in bovines, there are no reports of the
isolation of this serovar in the region studied.

Cross-reactions of hyperimmune sera (polyclonal
antibodies) may be observed in the indirect immunoperoxidase
assay, what enables the detection of a greater number of
leptospira serovars (18,28). However, in the present trial, no
cross-reaction was observed in the histological sections used
as controls for hyperimmune sera against serovar Hardjo and
strain LO14, neither in sections cut of the kidney of the animal
positive for strain LO14. Ellis et al. (5) did not observe cross-
reactions in the indirect immunoperoxidase assay using
hyperimmune serum against serovars Tarassovi, Hardjo and
Pomona in swine kidneys naturally infected with serovar
Pomona. The possibility of infection by other serovars than
those used in the immunoperoxidase assay cannot be ruled out
in the present trial, mainly in the animals that presented positive
results in the direct examination of urine. Silva (21) isolated

leptospires from the urine of two bovines in the northern region
of Paraná state. One of them was preliminarily typing as
belonging to the serogroup Australis and the other, to serogroup
Icterohaemorrhagiae.

Although leptospires are difficult to be isolated, their growth
was expected in the urine samples positive by direct examination
and in the kidney sample positive by indirect immunoperoxidase
assay. Several factors not determined in the present study may
have prevented the growth of the microorganism in the material
cultured. For example, acid pH of urine, the presence of specific
antibodies, the occurrence of contaminating microorganisms,
among other factors, directly interfere with the growth of
leptospires and may prevent their isolation (12,23).

RESUMO

Detecção de leptospiras em rim, fígado e útero de
fêmeas bovinas abatidas no estado do Paraná, Brasil

O objetivo deste trabalho foi detectar leptospiras em
fragmentos de rim, fígado e útero de 96 fêmeas bovinas com
histórico sanitário desconhecido, escolhidas aleatoriamente
durante o abate em um frigorífico no Estado do Paraná, Brasil.
Todas as 96 amostras de urina foram submetidas ao exame direto
em microscópio de campo escuro. As amostras positivas neste
exame e todos os fragmentos de rim, fígado e útero foram semeados
nos meios de cultura EMJH modificado e Tween 80/40/LH. Os
cortes histológicos de rim, fígado e útero foram submetidos à
coloração de Hematoxilina-Eosina (HE) e a prova de
imunoperoxidase indireta com soros hiperimunes contra o sorovar
Hardjo (Hardjoprajitno) e contra a estirpe Londrina (LO14), do
sorovar Canicola, isolada no norte do Paraná, Brasil, utilizados
como anticorpo primário. O exame direto detectou leptospiras na
urina de quatro animais. Todas as tentativas de isolamento das
urinas e fragmentos de rim, fígado e útero foram negativas após
16 semanas de incubação. No exame histopatológico foi
observado infiltrado focal de células mononucleares no interstício
renal da maioria dos animais. Na prova de imunoperoxidase
indireta com o soro hiperimune contra a estirpe LO14, o rim de um
animal foi o único a apresentar resultado positivo. Todos os
fragmentos de rim, fígado e útero testados com o soro hiperimune
contra o sorovar Hardjo foram negativos.

Palavras-chave: Leptospira, imunoperoxidase indireta, imuno-
histoquímica, bovino, cultura
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