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Isolation of Leptospira spp. from a man living in a rural area of the
Municipality of Cruz Alta, RS, Brazil
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ABSTRACT

The aim of this study was to describe the isolation of a
pathogenic strain of Leptospira interrogans from the urine sample
of a male human living in the rural area of the County of Cruz
Alta, Rio Grande do Sul. An aliquot of each urine sample was sown
in a Fletcher and Ellinghausen - McCullough - Johnson - Harris
(EMJH) media. Samples in which there was growth of spirochetes
were sent to the Leptospirosis Laboratory of the Institute of
Pathobiology in the National Institute of Agricultural Technology,

Buenos Aires, Argentina and were typified by the Multiple Locus of

Variable Number Tandem Repeat technique (MLVA). Leptospira
interrogans serovar Copenhageni strain Fiocruz L1-130 was
isolated, and this is a very important finding that serves as a
warning to characterize risk situation of leptospirosis epidemic
by a pathogenic strain. Health professionals need to be more
committed to the primary health care in Brazil and routinely apply
actions of preventive medicine in rural communities in order to
get success in the control of leptospirosis and other important
ZOONOSES.
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RESUMO

O objetivo do presente estudo foi descrever um caso
de isolamento de espécie patogénica de Leptospira interrogans
em amostra de urina de um humano morador da zona rural do
Municipio de Cruz Alta, Estado do Rio Grande do Sul. De cada
amostra de urina, uma aliquota foi semeada nos meios Fletcher
e Ellinghausen - McCullough - Johnson - Harris (EMJH). As
amostras, nas quais houve crescimento de espiroquetas, foram
encaminhadas para o Laboratério de Leptospirose do Instituto de
Patobiologia do Instituto Nacional de Tecnologia Agropecuaria,

Buenos Aires, Argentina e foram tipificadas pela técnica Multiple
Locus of Variable Number Tandem Repeat (MLVA). De um residente
do sexo masculino da area rural do municipio de Cruz Alta, foi
isolada Leptospira interrogans sorovariedade Copenhageni cepa
Fiocruz L1-130, uma descoberta muito importante e que serve como
um alerta por caracterizar uma situacao de risco de epidemia de
leptospirose por uma cepa patogénica. Os profissionais de sauide
precisam ser mais comprometidos com a atengdo primaria a sadde
no Brasil e rotineiramente aplicar acdes de medicina preventiva
nas comunidades rurais, a fim de obter sucesso no controle da
leptospirose e de outras importantes zoonoses.

Palavras-chave: leptospirose humana, isolamento, MLVA,
propriedade rural, Brasil.

INTRODUCTION

Although leptospirosis is known as an
occupational disease in most countries, in Brazil it
is acquired through contact with water contaminated
by urine of infected animals,and its epidemiological
characteristic is associated with socioeconomic
conditions (ROMERO et al., 2003). In addition to
this description, epidemiological characteristics
and risk factors for leptospirosis in rural areas are
different from those in urban areas. In rural areas
the transmission occurs more frequently because
of deficiency of good sanitary practices in animal
handling.
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Surveys conducted by KO et al. (2007)
and by ATHANAZIO et al. (2008) described the
pathogenesis and the pathological changes caused by
Leptospira interrogans serovar Copenhageni strain
Fiocruz L1-130 (KO et al., 1999 in the kidneys of rats.

By reporting the isolation of Leptospira
interrogans serovars Canicola and Copenhageni
from cattle urine in the state of Parand, ZACARIAS
et al. (2008) affirmed that rats are the common
maintenance hosts of serovar Copenhageni. They
also said that cattle can represent a risk for human
leptospirosis by the excretion of highly pathogenic
serovars such as Copenhageni.

Infarmed deer in New Zealand, SUBHARAT
et al. (2010) claimed that livestock farming plays an
important role as occupational risk factor for human
leptospirosis and stated that farmed deer is one of the
contributing factors. In a sheep slaughterhouse in New
Zealand, DORJEE et al. (2008) demonstrated the
presence of a definite risk of occupational exposure
of meat workers to serovars of Leptospira spp. In the
same way, DORJEE et al. (2011) provided evidence that
processing of sheep carcasses exposed meat workers
regularly to infective leptospires.

There are lack of studies about the role of
human being as host of Leptospira spp. in rural areas
of Brazil, and specially, there are very few studies
about the epidemiological chain of leptospirosis
in our conditions. Thus, the aim of this study was
to describe an isolation of Leptospira interrogans
serovar Copenhageni strain Fiocruz L1-130 from the
urine sample of a human living in the rural area of the
Municipality of Cruz Alta, Rio Grande do Sul State.

METHODOLOGY

The farm where the investigation
was carried out is located in the rural area of the
municipality of Cruz Alta, region of southern fields in
Rio Grande do Sul State.

For urine collection, the volunteer
is instructed to perform the prior procedure of
disinfection and then collect, in appropriate sterile
bottle, the first morning urine, discarding the first jet.
Then the urine collected in the bottle was transferred
to sterile and disposable Falcon tubes.

Soon after, an aliquot of urine from the
tube was taken with the aid of sterile disposable
syringe. A 0.22um filter was coupled to the syringe
tip, and near the Bunsen burner tree drops of filtered
urine were simultaneously transferred to a sterile tube
with liquid culture media Ellinghausen-McCullough-
Johnson-Harris (EMJH) without antimicrobials and

three drops were transferred to a sterile tube with
semisolid media Fletcher culture without antimicrobials
(THIERMANN, 1980; ELLIS etal., 1982). Tubes were
placed in closed containers, protected from light, at
room temperature and weekly evaluated until transport
to the Laboratério de Diagndstico de Brucelose e
Leptospirose, Departamento de Medicina Veterinaria
Preventiva e Reproducdo Animal, Faculdade de
Ciéncias Agrarias e Weterinarias de Jaboticabal
(FCAV-Unesp), in which the tubes were incubated in
a bacteriological incubator chamber (BOD) at 28°C.

No volunteer showed any clinical
alteration indicative of leptospirosis. In this regard,
the clinical condition was not a sampling criterion,
since it is known that an individual may be infected
but not show any clinical symptoms.

All volunteers had their identities kept in
complete confidence. For the exams, each person,
of legal age or not, signed a term of free and
informed consent.

Cultures were evaluated weekly for
a period ranging from eight to sixteen weeks
(THIERMANN, 1980; ELLIS et al., 1982). When
the Leptospira spp. growth ring was observed in
Fletcher medium, the culture was subcultured into
EMJH without antimicrobials (FAINE et al., 1999).
The tubes that showed contamination in the weekly
evaluation were discarded.

From the EMJH medium with growth
of Leptospira spp. and uncontaminated an aliquot
was removed for observation under dark field
microscopy. To confirm growth of Leptospira spp.,
1mL of Fletcher culture medium corresponding was
removed, from the growth ring area, and 1mL of
the EMJH culture medium corresponding was also
removed and placed in 1.5mL sterile disposable
eppendorf tubes for transport to the leptospirosis
laboratory (OIE Reference laboratory for
leptospirosis) Institute of Pathobiology, Center for
Research in Veterinary and Agricultural Sciences,
National Institute of Agricultural Technology
(INTA), Buenos Aires, Argentina. In this lab,
isolated leptospires were typified by the Multiple
Locus of Variable Number Tandem Repeat technique
(MLVA) (PAVAN et al., 2011).

The reference and the isolated strains
were grown in Fletcher medium (Difco Laboratories)
at 28°C. From the DNA formers used in the typing
procedures MLVA performed with the primers
described by MAJED et al. (2005) and SALAUN
et al. (2006), 100uL from the culture sample were
incubated at 100°C during 10 minutes. The MLVA
typing was done using two sets of oligonucleotides
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specific for the species Leptospira interrogans, L.
borgpetersenii and L. kirschneri. The loci VNTR4,
VNTRY7, VNTR9, VNTR10, VNTR19, VNTR23 and
VNTR31 were used to discriminate L. interrogans
strains (MAJED et al., 2005) and VNTR4, VNTR?7,
VNTR10, LB4 and LB5 were used to L. kirschneri,
L. borgpetersenii and L. interrogans (SALAUN et
al., 2006). The final volume (50uL) of each reaction
mixture containing RCP buffer (20mM Tris-HCL,
pH 8.4, 50mM of KCI), 200um of deoxinucleoside
triphosphates, 2um of each corresponding primer,
2mM of MgCI2, 1.25U of Tag DNA polymerase
(Invitrogen) and 5uL of DNA model. PCRs were
performed in a thermocycler as follows: 94°C for
5min, followed by 35 cycles of denaturation at 94°C
for 30s, hybridization at 55°C for 30s and extension
at 72°C for 90s, with a final cycle of 72°C for 10min.
The amplified samples (15uL) were revealed by
electrophoresis on a 2% agarose gel in TAE buffer
(40mM Tris - acetate, LImM EDTA) with 0.2uL ug ml*
of ethidium bromide at 100V for 50min. Amplified
DNA bands were visualized after exposure to UV
light (Uvi TEC transiluminator BTS-20.M). The
size of amplified were estimated using CienMarker
(Biodindmica) and 2010a GelAnalyzer program. To
calculate the number of repeat copies, the following
formula was used: Number of repeat (pb) = [fragment
size (pb) - flanking regions (bp)] size / Size of repeat
(pb). The numbers of repeat copies were rounded to
whole numbers. If the number of copies were less
than one, it was rounded to zero.

The genotypes obtained were used to
mount two phylogenetic trees with the assistance
of Mega Software 5.05 program (TAMURA et al.,
2011). The tree was constructed by the neighbor-
joining method, using seven locos markers for strains
of L. interrogans.

RESULTS AND DISCUSSION

Leptospira interrogans serovar
Copenhageni strain Fiocruz L1-130 (Figure 1) was
isolated from a human male living in the rural area of
County of Cruz Alta.

This study was able to isolate Leptospira
interrogans serovar Copenhageni strain Fiocruz
L1-130 (KO et al., 1999), and surveys conducted
by KO et al. (2007) and by ATHANAZIO et al.
(2008) emphasizes the important role of rodents in
the epidemiological chain of leptospirosis, indicating
their condition as reservoir of this strain to humans.

It is a very valuable discovery, since
it proves that humans are one of the links in the

epidemiological chain of leptospirosis in rural areas,
as well as wild and domestic animals. It serves to warn
the health professionals to characterize risk situation
of leptospirosis epidemic by a pathogenic strain.

There are studies that reiterate the large
diversity of hosts of Leptospira spp. in rural areas.
SUBHARAT et al. (2010) claimed that livestock
farming represents an important role as occupational
risk factor for human leptospirosis. This survey
also emphasizes that farmed deer is one of the
contributing factors, showing the role of wild animals
as reservoirs of Leptospira spp. DORJEE et al.
(2008) and DORJEE et al. (2011) put leptospirosis
as an alarming public health disease when describing
the meat workers as professionals who are constantly
exposed to infective leptospires.

In Brazil, ZACARIAS et al. (2008)
reinforces the role of rats as reservoir of serovar
Copenhageni and also put the urine of infected cattle
as a risk for human leptospirosis.

Poor sanitary practices are widely observed
in rural properties in Rio Grande do Sul State and all
through Brazil. Such pratices include rubbish and
organic garbage accumulation, lack of sanitation on
animal feeders and drinkers, poor packaging of feed
and neglect water quality. They promote proliferation
of rats, other synanthropic organisms and wild
animals free living, a condition that facilitates the
transmission of the etiologic agent from the source of
infection to a susceptible host.

Some important measures to control
leptospirosis are: rodent control through antirodent
actions, elimination of the excess of standing
water in the environment, isolation and treatment
of sick animals, detection and treatment of healthy
carriers and systematic animals immunization.
On synanthropic and wild reservoirs, sanitation
and antirodent measures should be taken, such as
adequate garbage disposal, proper storage of food for
human and animal use, like avoiding storage of debris
that serves as shelter (BRASIL, 2010).

CONCLUSION

A strain identified as Leptospira
interrogans serovar Copenhageni strain Fiocruz
L1-130 was isolated from a human male living in
the rural area of County of Cruz Alta, Rio Grande
do Sul State, Brazil. Humans are one of the links in
the epidemiological chain of leptospirosis in rural
areas and can act as hosts to the pathogenic strains
of the agent, a condition that serves as a warning to
characterize a risk of leptospirosis epidemic. Health
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CM:  4bis  7Tbis  10bis Lb4 Lb5
bp: 495 343 740 - 202
Copies: 2 1 7 - 6

L. interrogans serovar Copenhagent strain Fiocruz L1-130

Figure 1 - Gel with recognized genotipes identifying the Leptospira interrogans serovar Copenhageni strain Fiocruz L1-130 isolated from
a male human in rural area of County of Cruz Alta, Rio Grande do Sul State, Brazil. 2013.

professionals need to be more committed to the
primary health care in Brazil and routinely apply
actions of preventive medicine in rural communities
in order to get success in the control of leptospirosis
and other important zoonoses.
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