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Abstract

The main objective of this study was to investigate the role of wild rodents as Leptospira spp. reservoirs in a suburban
area of Tandil city, Buenos Aires province (Argentina), where a person had died due to pulmonary leptospirosis. The
specific objectives were: to estimate the rodent density near the patient’s home, to determine the serological preva-
lence and isolation of leptospirosis from wild rodents, and to identify the isolated strains. The area examined was a
suburban neighbourhood in Tandil near the Langueyú stream, where the patient’s house is located. Rattus norvegicus
were trapped on the stream banks during two nights and a high capture rate (70%), was obtained. All rats (42) were
examined serologically by the microscopic agglutination test (MAT), and 22 of them (52.3%) reacted with Leptospira
serovars castellonis, canicola, grippotyphosa, icterohaemorrhagiae and hebdomadis at a titer of 1:50. The kidneys
from 25 animals were cultured, and 24 isolates of L. interrogans (96%) were obtained. The isolated strains were
identified as Icterohaemorrhagiae serogroup by MAT performed with rabbit hyperimmune reference sera. These
findings showed a high density of suburban rodents highly infected with pathogenic leptospira, sharing environment in
close contact with humans with evidence of leptospiral disease.
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Resumen

Aislamiento de Leptospira interrogans de ratas suburbanas de Tandil, Buenos Aires, Argentina. El objetivo
general de este estudio fue investigar el papel de los roedores silvestres como reservorios de leptospiras en área
suburbana de la ciudad de Tandil (Buenos Aires, Argentina), a raíz de un caso humano fatal de leptospirosis. Los
objetivos específicos fueron estimar la densidad de roedores en el peridomicilio del paciente, determinar entre éstos la
tasa de positividad a leptospirosis por serología, aislar dicho microorganismo e identificar las cepas aisladas. El área
estudiada fue un barrio suburbano de Tandil próximo al arroyo Langueyú, donde residía el paciente. Se atraparon
ejemplares de Rattus norvegicus sobre la orilla del arroyo durante dos noches, con una alta tasa de captura (70%). En
las 42 ratas atrapadas se examinó la serología por el test de microaglutinación (TMA); 22 de ellas (52,3%) reaccionaron
con los serovares castellonis, canicola, grippotyphosa, icterohaemorrhagiae y hebdomadis, a títulos de 1:50. El cultivo
de tejido renal de 25 animales permitió obtener 24 aislamientos de L. interrogans (96%). Las cepas aisladas fueron
identificadas como serogrupo Icterohaemorrhagiae mediante TMA utilizando suero hiperinmune de conejo. Estos hallazgos
muestran una elevada densidad de roedores infectados con leptospiras patógenas en el área suburbana de la ciudad
de Tandil, en estrecho contacto con población humana con evidencia de leptospirosis.

Palabras clave: leptospirosis, R. norvegicus, transmisión al hombre

Leptospirosis is a zoonotic disease of global impor-
tance that occurs in urban and rural settings, which causes
endemic and epidemic illness (3, 4, 8, 10), including pul-
monary hemorrhage and death (12, 13).

A wide variety of animals may serve as sources of
human infection. The relative importance of a given spe-
cies varies depending on the area, the population den-
sity of the species, the type and character of human hous-
ing, and the occupational and leisure activities of the lo-
cal residents. In some instances, a wild animal species
presents little direct risk to human health but indirectly
causes human illness by transmitting leptospirosis to an
intermediary domestic animal species. Rodents are the

most important wild mammal source of human leptospiro-
sis (3, 5, 9). Transmission to humans results from expo-
sure to the urine of infected animals by direct contact or
through contaminated water (2). Contact with rodents and
water sources are significant factors, particularly in flood
periods (3, 4, 8).

 In May 2007 (fall season), a 22-year-old male patient
died after being diagnosed with leptospirosis. He reported
previous contact with flood water in a suburban neighbour-
hood  in Tandil, a city located in the center of Buenos Aires
province (Argentina). He presented a non-specific febrile
illness with myalgia, jaundice, thrombocitopenia,
leukocytosis (with a left shift), a very high creatine phos-
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phokinase (CPK) level, dysnea and bilateral infiltration of
the lungs on the chest X-ray. He later developed respira-
tory failure, coagulopathy and renal dysfunction; and died
15 days after onset of illness by respiratory distress due to
pulmonary hemorrhage. The definitive diagnosis of lept-
ospirosis was suggested by a 4-fold rise in titer (1:400)
and a positive result of the microscopic agglutination test
(MAT) with 10 serovars during the second week of dis-
ease and previous negative result of the microscopic ag-
glutination test at the onset of illness.

Due to this human case, our main objective was to in-
vestigate the role of wild rodents as leptospira reservoirs in
a suburban area of Tandil city. The specific objectives were
to determine the rodent density near the patient’s place of
residence, to estimate the positivity rate of serology and iso-
lation among the Rattus norvegicus trapped and finally, the
identification of the strains isolated.

The area examined was a suburban neighbourhood in
Tandil near the Langueyú stream, where the patient’s
house is located. Wild rodents were captured with 30 Toma-
hawk tramps distributed over the stream banks during two
nights. The captured rats were euthanized by ether inha-
lation, and necropsy was performed under biosafety con-
ditions (1). Blood samples were obtained by heart punc-
ture of the captured animals, and kidney tissue samples
were aseptically collected for culture isolation.

The MAT with live antigen was used for the diagno-
sis of leptospirosis in humans and rodents. The MAT

was performed with a battery of 10 leptospire serovars
(Leptospira castellonis, Leptospira canicola, Leptospira
grippotyphosa, Leptospira hardjo, Leptospira hebdoma-
dis, Leptospira icterohaemorrhagiae, Leptospira pomo-
na, Leptospira pyrogenes, Leptospira wolfi, Leptospira
tarassovi) maintained in EMJH medium (2). A titer of
1:50 was considered positive. Kidney tissue was sus-
pended in a transport medium (buffered solution con-
taining 200 mg/ml of 5-fluoracil). Dilutions 1:10 and
1:100 were made with sterile buffered saline, and 0.1
ml was inoculated into EMJH medium, and incubated
at 28 °C during 90 days (6). Leptospiral growth was
weekly monitored using dark field microscopy. Differ-
entiation of pathogenic and saprophytic Leptospira was
done by culture in media with and without copper
sulfate, and growth at different temperatures (7). An
additional pathogenicity test was carried out by intra-
peritoneal inoculation of young hamsters (50-60 g),
using 0.5 ml of the fluid culture isolation. Isolated strains
were identified by MAT performed with rabbit
hyperimmune sera prepared in the following reference
centers: Istituto Superiore di Sanità di Roma (Italy), and
the Royal Tropical Institute in Amsterdam, The Neth-
erlands (OIE Reference Laboratory for leptospirosis).
Serovars representative of 8 Leptospira serogroups
were used: L. canicola, L. icterohaemorrhagiae, L.
pomona, L. grippotyphosa, L. tarassovi, L. hardjo, L.
castellonis and L. bratislava.

Table1. Distribution of seropositive rodents according to serovars.

SEROVARS REACTANT   

Nº R. norvegicus canicola grippotyphosa icteroahemorrhagiae hebdomadis castellonis

1345  - + -  -  -
1346  + + -  -  -
1347 + + -  -  -
1348 + + -  - +
1349 + + -  - +
1350 + + -  - +
1351 + + -  - +
1352 + + -  - +
1353 + + -  - +
1354 + + -  - +
1355 + + -  - +
1356 + - - + +
1357 + - -  - +
1358 + - -  - +
1359 + - -  - +
1360 + - -  - +
1361 + - -  -  -
1362 + - -  -  -
1363 + - -  -  -
1366 - - -  - +
1369 + + +  -  -
1371 - - +  -  -
Total = 22 19 12 2 1 14
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Over a period of 2 nights, 42 R. norvegicus –21 fe-
males and 21 males– were captured (70% capture rate).
All animals were tested by MAT, and 22 (52.3%) were
positive with titers of 1:50 (9/21 females and 13/21 males)
with the results indicated (Table 1). Coagglutination was
evident in 15/22 rats, with predominance of castellonis-
canicola serovars.

Kidneys from 25 rats were cultured, and 24 isolates
were obtained (96%), with only twelve of them showing
serological evidence of leptospiral infection (concordance
48%) (Table 2). Using differential media (with and with-
out copper sulfate), growth at different temperatures and
a pathogenicity test, the isolated strains were identified
as L. interrogans. There was no leptospiral growth in
medium containing copper sulfate during the 30 day- in-
cubation period, and at 15 °C of incubation temperature
the growth of the isolated strain was low. All the leptospi-
ral isolations were identified as Icterohaemorrhagiae
serogroup by MAT performed with rabbit hyperimmune
reference sera.

R. norvegicus is the most frequently captured species
from suburban environments; however, the high capture
obtained is not habitual, showing an expanding rat popu-
lation in the Langueyú stream area. The high seropositiv-
ity in R. norvegicus was also consistent with previous stud-
ies (4, 11). Wild rodents infected with leptospira show a
variable antibody response and, occasionally, a low titer
or undetectable levels to MAT. According to these, we
detected evidence of infection by leptospira isolation, with-
out serological evidence in 50% of the studied animals.

The isolation rate obtained from kidney tissue (96%)
was higher than that in previous reports (5, 11, 13, 14).

 In Argentina, the Icterohaemorrhagiae serogroup is
the most common leptospiral isolate from R. norvegicus;
however, occasionally, another serogroup such as Ballum,
has been found (15).

Rodent infestations in the neighborhood are able to
maintain an endemic infection. The trapped wild rodents
infected with L. icterohaemorrhagiae are important carri-
ers of highly pathogenic Leptospira, and probably have
greater potential risk factors of transmission to humans.

Programs for rodent control are necessary in order to
interrupt transmission of leptospirosis and effectively re-
duce the occurrence of human cases.
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isolates by MAT performed with rabbit hyperimmune
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Table 2. Comparison of results of bacteriological isolation and
microagglutination test.

Serology (MAT)

Isolation  Positive  Negative Total

Positive 12 12 24
Negative 1 - 1
Total 13 12 25


