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Abstract Key-words:

Leptospirosis diagnosis was performed through molecular,
histopathological and serological tests in 30 culled sows in Rio Grande
do Sul, Brazil. The objectives were to compare the efficiency of the
three methods, to verify the sensitivity of a PCR methodology using
a single primer based on the sequence of a repetitive element of
Leptospira interrogans genome, as well as to verify the possible detection
of Leptospira in several tissue including the genital tract of sows. The
animals were selected based on the microscopic agglutination test in
order to have sows with negative and positive results, presenting low
and higher serologic titers. The higher frequency (90 % of the positive
sows) and titers (100 to 800) was observed for L. interrogans serovar
bratislava. Leptospira was detected by histopathology in nine sows
only, all presenting higher serologic titers (atleast 100). A PCR product
of 438 bp was observed in all animals (25 kidneys, 24 uterus and 9
oviduct) fragments. Similar PCR product was obtained for DNA
from cultures of other pathogenic leptospires, while the pattern
observed for the non-pathogenic L. patocwas distinct. No Leptospira
spp DNA amplification product was detected in Escherichia colz, Proteus
mirabilis, Psendomonas aernginosa, Salmonella sp, Streptococcus sp and
Staphylococcns anrens DNAs obtained from cultures, or in blood DNA
samples of two piglets. The molecular system was therefore specific
and the most effective to detect low pathogen levels, being able to
differentiate pathogenic from non-pathogenic leptospites.
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Introduction

Before 1989 the genus Leprospira had
been considered as having only two species,
Leptospira interrogans and Leptospira biflexa. The
former included the pathogenic species
involving at least 200 serovars and 23
serogroups, while the other comprised the
non-pathogenic species'.

Through molecular hybridization ten
different species were demonstrated” and a
new one desctibed, L. £zrschner’. Recently 16
species could be defined* including those
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previously described and indeed pathogenic
and non pathogenic serovars occurs within
the same species™.

The microscopic agelutination test (MAT)
is the reference method to leptospirosis
diagnosis. However its interpretation is
complicated by the high degree of cross-
reaction that occurs between different
serogroup, especially in acute-phase samples®
and the presence of several common
antigens among leptospites’.

Molecular diagnosis has been
attempted and several primers have been



described based on tRNA genes for PCR
detection of leptospires and leptospiral
DNA has been amplified from serum, urine,
aqueous humor and tissues®. However few
PCR systems have been shown to amplify
leptospiral DNA from either human or
veterinary clinical samples®™ and primers
derived from rRNA had shown low specificity
and sensitivity'”. Barocchi etal." desctibed new
primers based on a Leptospira specific
repetitive element and although L. interrogans
serovar zterobaemorrbagiae and copenhageni
presented the same pattern it was possible to
distinguish eleven Leptospira species in
humans patients.

The present paper compared the
efficiency of molecular, histopathological
(silver staining of leptospires into renal tissue)
and serological methods, to verify the
sensitivity of a PCR methodology using a
single primer based on the sequence of a
repetitive element of Leptospira interrogans
genome, as well as verified the possible
detection of Lepfospira sp in several tissue
including the genital tract of sows.

Material and Methods

Thirty culled sows discarded from Rio
Grande do Sul state farms were selected
among 288 other analyzed in a previous
paper'. Negative and positive samples
analyzed by microscopic agglutination test
(MAT), with low and high title levels to only
one or more serovars were included in this
study. Samples of kidney, uterus and
oviduct had been obtained during
slaughtering and stocked at —20 °C until the
molecular tests. Blood of each animal was
collected for serology, and sera was stored
also at —20 °C, until MAT.

Kidney samples were also fixed in
10% tormalin for the histopathological tests,
performed according to the classical Warthin
Starry method, for visualization of
Leptospira in the tubules by silver staining.

Serum samples were analyzed by
MAT?" using live antigen suspension of
Leptospira anstralis, L. antumnalis, 1. bratislava,

L canicola, L. grippotyphosa, L. hardjo, L.
hebdomadis, 1.. icterobaemorrbagiae, 1.. pomona,
L. pyrogenes, L. tarassovi and L. wolffi.

Genomic DNA was isolated from
swine blood, kidney, uterus and oviduct
using the phenol:chloroform: isoamyl alcohol
protocol'. The same methodology was used
for DNA isolation from pattern cultures of
positive (Leptospira interrogans sorovar L.
icterobaemorrhagiae, 1. copenbageni, 1.. pomona,
L. bratislava and L. patoc) and negative
controls (Escherichia coli, Protens mirabilis,
Pseudononas aeruginosa, Salmonella sp, Streptococcus
sp and Staphylococcus anrens). Genomic DNA
was also obtained from blood samples of
6 alive pigs, 4 adults and 2 piglets (7 days
and 4 months old) as control.

Molecular analysis were performed by
polymerase chain reaction using as primer a
sequence surrounding a repetitive element of
the L. interrogans, sorovar copenbageni genome
(5"- GCGGACTCATACCCGCT - 3/)"

The amplification program consisted
of an initial denaturation of 94° C for 5 min.,
35 cycles of 94° C for 30 seg,, 50° C for 1.5
min., and 72° C for 4 min,, followed by a
final extension of 72° C for 7 min."".

The PCR products of 438 bp were
analyzed on horizontal electrophoresis on 2%
agarose gel, with ethidium bromide staining
and UV visualization.

Results

Table 1 presents the MAT, molecular
tests and histopathological results of 30 culled
sows. Thirty-three per cent of the animals
presented negative results in serological and
histopathological tests but positive results to
PCR, 37% were negative by histopathology
and positive by serology and PCR and the
others presented positive results in all of the
tests. Leptospira bratisiava was the most
frequent positive reaction being observed in
90% of the positive reactors. Among the 6
alive pigs analyzed as negative controls four
presented the 438bp product and only two
piglets were in fact negative.

The same PCR product (438bp) was
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Table 1-Results of molecular, histopathological and serological tests

PCR

PCR

PCR

Sows * Kidney uterus oviduct Histopathology Serology**
2 POS - - NEG NEG
3 - POS POS NEG NEG
1 - POS - NEG NEG
2 POS POS - NEG NEG
1 POS POS POS NEG NEG
1 POS - POS NEG NEG
7 POS POS - NEG 100 (b)
1 POS POS - POS 100 (b)
1 POS POS - POS 100 (i)
1 POS POS - NEG 100 (b, g, a)
1 POS - - NEG 200(b,i);100 (gh)
1 POS POS - POS 200 (b, h, 1)
1 POS - - POS 200 (b, g, py)
1 POS POS - NEG 200 (b); 100 (h)
1 POS POS - POS 400 (b); 100 (g)
1 POS POS POS POS 400 (b); 100 (i,p)
1 POS POS POS POS 400 (py)
800 (i); 200 (b)
1 POS POS POS POS 100 (py)
1 POS POS - POS 800 (b); 200(gh)
1 POS POS - NEG 800 (b, h)

*) = culled sows, grouped according to the results
*

(
(**) = Leptospira sp serovars and titers by MAT: () = L. australis, (b)= L.bratislava, (c) = L. canicola, (g) = L. grippotyphosa, (h)= L. hardjo,
(i

i)= L. icterohaemorrhagiae, (p) = L. pomona, (py) = L. pyrogenes
OS = positive results; NEG = negative results; (-) = not tested

seen in genomic DNA obtained from culture
of Leptospira interrogans sorovar, L.
icterobaemorrhagiae, 1. copenhageni, L. pomona
and L. bratislava. However no Leptospira sp
DNA product was detected in DNAs
obtained from cultures of Escherichia coli,
Protens mirabilis, Pseudomonas aeruginosa,
Salmonella sp, Streptococcus sp and Staphylococens
anrens, while a different PCR product was
observed for the non-pathogenic L. patoc.

Discussion

Leptospirosis is one of the most
important reasons for reproductive problems
in swine, resulting in abortions, stillborns and
debilitated piglets that die soon after delivery.
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Contamination could result from direct
contact with the urine, oral or nasal mucous
membrane, conjunctive and skin of infected
animals or through ingestion of contaminated
water or food, by the contact with infected
soil or by genital canal®.

The most common serovars detected
in swine all over the world are pomona,
icterohaemorrhagiae, canicola, tarassovi, grippotyphosa
and bratisiava'®, 1. pomona being the most
frequent in Brazil'"®. However, other serovars
have been described more recently in this
countty, such as bratislava, djasinan, grippotyphosa,
hardjo, icterohaemorrhagiae'?"*'.

The serological tests performed in the
present sample indicated high frequency of
L. interrogans sorovar bratislava (90 % of the



positive sows), with titers from 100 to 800,
which is in accordance with the data
previously described for Rio Grande do
Sul'>?'. As expected the histological test
presented the lower sensivity since a negative
result in it does not exclude the occurrence
of the pathogen in other parts of the tissue.

The PCR test was more sensitive than
the serological or histopathological and indicated
a very high frequency of leptospirosis in culled
sows in Rio Grande do Sul, since positive results
were obtained for all animals except two piglets.
Leptospiral DNA from the different organs
showed the same product (438 pb) obtained
also in DNA samples of pathogenic
Leptospira sp. and was identified in 25 kidneys
as well as in 24 uteri and 9 oviduct fragment.
This is the first description of the detection
of Leptospira sp in genital tract of pigs in
Brazil, and confirms the serologic positives
results of L. bratislava previously described
1. Although the PCR test here employed did
notidentify the serovar it could discriminate
very well between pathogenic and non-
pathogenic leptospires. The DNA sequences
of six samples were similar to that of L.
interrogans genome confirming the PCR
results.

The PCR test seems to be more effective
to detect low levels of infection. However it is
possible that animals with negative serology but
with positive PCR results are in fact non
symptomatic cartiers of leptospires.
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Conclusions

The comparison of molecular,
histopathological (silver staining of
leptospires into renal tissue) and serological
methods to detect Leptospira sp in culled sows
from Rio Grande do Sul indicated high
efficiency of the PCR method which seems
to be more effective to detect low levels of
infection. However it is possible that animals
with negative serology but with positive PCR
results are in fact non-symptomatic carriers
of leptospires. Although the PCR test here
employed did not identify the serovar it
could discriminate very well between
pathogenic and non-pathogenic leptospires.
Leptospiral DNA from the different organs
showed the same product (438 pb) obtained
also in DNA samples of pathogenic
Leptospira sp. and was identified in 25 kidney
as well as in 24 uterus and 9 oviduct
fragments, being the first description of the
detection of Leptospira sp in genital tract of
pigs in Brazil.
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Diagnodstico molecular de Leptospira spp em matrizes suinas

descartadas

Resumo

Palavras-chave:
Diagndstico molecular.
Leptospira spp.

O Diagnéstico de leptospirose foi efetuado através de método
molecular, histopatolégico e sorolégico em 30 matrizes suinas,
descartadas, no Rio Grande do Sul, Brasil. Os objetivos foram
comparar a eficiéncia dos 3 métodos, verificar a sensibilidade de um
método de PCR que utiliza um primer Gnico baseado na seqiiéncia
de um elemento repetitivo do genoma de Lepfospira interrogans, bem
como verificar a possivel detec¢io de leptospiras em varios tecidos,
incluindo o trato genital. Os animais foram selecionados com base
no teste de aglutinacio microscopica para incluir tanto animais
negativos como positivos e com baixos e altos titulos sorologicos.
As maiores freqiiencias (90 % dos aniamis positivos) e titulos (100 to
800) foram observados para L. nterrogans serovar bratislava. Leptospiras
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foram detectadas por histopatologia em apenas 9 mattizes, todas
com altos titulos (pelo menos 100). Um produto de PCR de 438 bp
foi observado em todos os animais (fragmentos de 25 rins, 24 Gteros
¢ 9 ovidutos). Produtos de PCR similares foram obtidos em DNA
de culturas de leptospiras patogénicas, enquanto a nao patogénica, L.
patocapresentou um padrio distinto. Nenhum produto de amplificacio
de DNA de Leptospira spp foi detectado em DNA de culturas de
Escherichia coli, Protens mirabilis, Psendomonas aernginosa, Salmonella sp,
Streptococeus sp and Staphylococcus anrens, ou de sangue de dois leitGes.
O método molecular foi, assim, especifico e o mais eficiente para
detectar baixos niveis de patégeno, sendo capaz de diferenciar

leptospiras patogénicas e nao patogénicas.
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