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Summary

A Polymerase Chain Reaction (PCR) assay was used for detection of |eptospires in urine samples of
slaughtered cattle in the Trakya district of Turkey where sera and kidney samples had been investigated by
traditional methods in the authors' previous study. Using a pair of genus-specific primers derived from the rrs
(165) gene of leptospires as a target sequence,3 of 89 (3.37%) samples were discovered to be positive by PCR
while onty one and two samples had been found positive by Microscopic Agglutination Test (MAT) and ELISA,
respectively. The results indicate that PCR is a useful method for a rapid and more sensitive detection of
infected and carrier cows that are a major source of infection not only for other animals, but also for farm
workers and other people.
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Bovine leptospirosis is an important, world-wide,
zoonotic, infectious disease due to several pathogenic
leptospira serovars in cattle. Clinical signs of bovine
leptospirosis are characterizęd with icterus, hemoglobi-
nuria, mastitis, and abortion (6, 16).

The genus Leptospira is dividęd into two speciesl
L. interro galzs (pathogenic) and Z. biJlexa (saprophytic).
Although this classification is currently under review, and
it has been proposed that L. interrogans should be divi-
ded into six species including L. borgpetersenii, L. inter-
rogans, L. noguchii, L. santarosai, L. weilii and L. kir-
schneri, the term of L. interrogans ls still used when
referring to pathogenic leptospires. L, interrogans is
divided into serogroups and selovafs on the basis ofan-
tigenic composition. The term serovar has the taxonomic
significance , and L. interrogans has more than 200 sero-
vars (18). Serovar hardjo is considered as the host ada-
pted serovar in cattle while many other serovars also cause
bovine leptospirosis. Presence of serovar grippotyphosa
and minisary was also reported for cattle in Turkey (17).

Effected animals shed the agent primarily via urine and
aborled fetus, fetal membranes, uterus discharge, semen,
and infect not only susceptible animals but also farm
workers and other people by various ways. Subclinically
infected animals play an important role in the epidemio-
logy of the disease and it has been determined that, the
agent remains in kidneys and animals can shed the orga-
nism without any symptoms (8, Iż,13).

Success rate of dark field and phase contrast micro-
scopy is lower than30%o (20). Isolation is still important
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in the diagnosis of the disease. But, serological tests are
commonly used for diagnostic pulposes since isolation
is difficult to perform and time consuming (takes up to
14 weeks), and the samples have to be send to the labora-
tory immediately. In the serology, the most common me-
thod is Microscopic Agglutination Test (MAT) in spite
of its disadvantages. On the other hand, some studies have
been performed with ELISA on the diagnosis of bovine
leptospirosis (3,26). With recent devolopments on mo-
lecular biology, Polymerase Chain Reaction (PCR) ba-
sed tests, which were already used in humans, have been
used for the diagnosis ofbovine leptospirosis, It has been
reported by several researchers that the specificity and
sensitivity of the tests were high(I0,22).

This study aims to investigate presence of leptospires
by using PCR in urine samples of 89 cattle whose kidney
samples and blood sera had been investigated for presen-
ce of leptospires and specific antibodies, respectively by
Ikiz and Ozgiir (11).

Matetials and methods

Urine Samples. Urine samples were collected by sterile
syringes from the bladders of 89 randomly selected cattle
slaughtered in different abattoirs ofTrakya district in Turkey,
Urine samples were brought to the Microbiology Laboratory
under cold chain and were stored at )0"C until using.

Positive and Negative Controls. L. interrogałs strain
(serovar hardjo) that was kindly supplied from Leptospira-
Laboratory Etlik Cęntral Veterinary Control and Research In-
stitute, Ankara was used as the positive control. Ten ml of
sterile distilled water was used as the negative control.

DNA Extraction. DNA extraction from the urine samples
has been performed according to the method of Qetinkaya et
al. (5). For this reason, 10 ml of the urine samples were tre-



ated with 2 ml of 0.1 ml EDTA (pH 8.0) including 0.5oń for-
maldehyde. The samples were centrifuged at 5000 x rpm for
15 min. at room temperature. The supernatant was removed
carefully to leave about 1 ml in the bottom of tube. One ml of
1 mM EDTA was addęd to the pellet suspension, and 1.5 ml
of this mixture was transferred to a microcentrifuge fube and
centrifuged at 13.000 x rpm for 10 min. After the supernatant
was removed, the pellet was suspensed in l ml stęrile distil-
led water, vortexed and centrifuged at high speed for 10 min.
The supernatant was removed to leave about 100 pl in the
bottom of the tube. The pellet suspension was boiled at 100"C
for 15 min, and kept at -20'C until using as templates for
PCR processes.

The same extraction method was used for thę positive and
negative controls.

PCR. A 5-p1 amount of the template DNA prepared from
the urine samples was subjected to PCR in a total volume of
50 pl. The reaction mixture contained 5 pl of 10 x PCR reac-
tion buffer (500 mM KCl, 1 00 mM tris-HCl pH 9.0, loń trtton
X-100), 5 pl25 mM MgCl, solution, 200 pM each of the four
deoxynucleotide triphosphates, 1.25 U Taq DNA polymerase
(Promega PCR Core System E);2 x 10 pg primer mixture.
The primers derived from the rrs (16S) gene of Z. interrogans
were used according to the męthod of Merien et al. (15) (pri-
mer A, 5'-GGCGGCGCGTCTTAAACATG-3' and primer B,
5' -TTCCCCCCATTGAGCAAGATT-3' ). The mixtures were
covered with 50 pl of mineral oil and placed in PCR Themo-
cycler (Biometra Uno-thermoblock). DNA amplification was
obtained with onę cycle of denafuration at 94"C for 3 min.,
annealing at63"C for 1.5 min. and slmthesis atJ2oC for 2 min.,
followed by 29 cycles of dęnaturations at 94"C for 1 min.,
annealing at63oC for 1.5 min. and synthesis atJ2"C for 2 min.
A final extension step at ]2"C for 10 min. was included at the
end of the cycles. The PCR mixtures were cooled at ł4"C
until using.

Detecting of DNA. Seven pl of the amplicon with 3 pl of
loading solution (Promega blue-orange loading dye) were ana-
Iyzedby electophoresis in a 1.5% agarose gel using Tris-Bo-
ric acid-EDTA (TBE) buffęr. Following electrophoresis which
was carried out at 60 volts for one hour, DNA bands were
observed by U.V. light after ethidium bromide (0.5 pglml)
staining for 45 min. at room temperature. DNA Lader (Pro-
mega, 100bp) was used as a molecular weight marker.

Results and discussion
Positive bands of 331 bp were observed in 3 of 89

urine samples (Fig,1). Race, sex, age and source of PCR
positive cattle are shown in Tab.1. In the previous study,
one of the PCR positive cattle had been found ELISA
positive, one of had been found positive by both of ELI-
SA and MAT, and the remaining had been found serone-
gative by both tests.

Although sero-prevalence and causative serovars of bo-
vine leptospirosis have been repofted to vary in different
regions and countries, serovarhardjo is known as the most
frequent serovar in cattle populations (I,2,16). The pre-
sence of serovar grippotyphosa and minisari in cattle of
Tulkey was also detected (17).

Ozdemir and Erol(17), investigated 15.596 randomly
collected cattle sera from all provinces of Turkey by MAT,
and 1245 (8.04%) of them were found to be positive.
They also tested 574 catt|e sera from clinically ill indi-
viduals, and found sero-positivlĘ inż57 (45%) of samples.

Qetinkaya et
aI. () examina-
ted 395 cattle
sera obtained
from Elazr§ pro-
vince by MAT,
and it has been
reported that po-
sitive results
were obtained
from 8 (2.03%)
of the samples.
Another serolo-
gical study, has
been performed
by §ahin et al.
(21), carried out
with 990 cattle
sera in the
eastern part
(Kars and Arda-
han provinces)
of Turkey. Either
or both serovars
of L. hardjo and

Fig. 1. Agarose gel (1.5%) showing PCR
prodcts of positive and some negative
urine samples. M - Marker (100bp);
N - Negative control; P - Positiye con-
trol; 1-3 - Positive urine samples; 4-6 -
Negative urine samples

L. grippotyphosa were found to be positive in 333
(33.63%) of sera in MAT, while 359 (36.26%) were po-
sitive by ELISA. Sero-prevalence of bovine leptospiro-
sis vary in different countries, and it has been reporled to
be 49% in USA (2), ż9% in Switzerland (16), 1,0%o in
Germany (14) and 70ń in Częch Republic (23).

Serological tests are commonly used for diagnostic
pulposes since isolation is difficult to perform and time
consuming (takes up to 14 weeks). In the sero-diagnosis
of the cattle, the most common methods are MAT and
ELISA. In addition, Microcapsule Agglutination, Immu-
ne Haemagglutination, Complement Fixation, and Immu-
nofluoresence tests are also being used in some laborato-
ries. On the other hand, although it has been reported
that recently applied PCR techniques are rapid, sensitive
and specific ,they are not used routinely in the diagnostic
laboratories because of relatively higher requirements of
special equipments (7).

Positive bands of 33 i bp molecular weight were obse-
rved in 3 (3.37%) of 89 urine samples investigated in this
study. In the previous study (1 1), leptospires had not been
isolated from any of the kidney tissue samples while spe-
cific antibodies had been determined by MAT and ELI-
SA in one and two matching blood sera, respectively. The
reason for detecting leptospiral DNA in urine sample by
PCR while the cattle had bęen found to be sero-negative
in the previous study was believed to be due to the ability
of PCR to detect DNA in the early course of the disease

Tab. 1. Race, §ex, age and source of PCR positive cattle

Explanations: H Hounshtain; M -Montofon



without detectable antibody levels (7), or the ability of
the serological tests to detect only a limited number of
serovars. The reason for the failure ofthe recovery ofthe
agent (no-isolation) from kidney samples of the PCR
positive-cattle may be attributed to the difficulties in the
isolation ofleptospires (especially serovar hardjo) (3), or
to animals with undetectable number of leptospiras by
culture techniques (1 6).

The only PCR based study on bovine leptospirosis in
Turkey was performed by Qetinkaya et al. (5). Of the
473 vine samples collected from cattle abattoired in
Elazt!, Malatya and Diyarbakr provinces, 19 (4.02%)
were found to be PCR positive. The researchers repofted
this proportion to be higher than in a recent sero-epide-
miological study (4) carried out in cattle inElan§inwhich
2oń of animals were positive by MAT. It has been repor-
ted that this difference could be attributed to the sample
populations of the recent serological study that was only
consisted of cattle randomly selected inElazt§, whereas
in their study, the abattories were receiving animals from
different areas; inability of MAT to detect wide number
ofserovars depending on antigen preparation; and abili-
ty of PCR to detect DNA in early days of infection with
antibody levels that cannot be detected by MAT,

In this sfudy, genus-specific primers were used to detect
not only serovar hardjo but also other causative serovars.

Several PCR based studies have been performed on
diagnosis of bovine leptospirosis in various countries.

Van Eys et al. (24) have suggested the PCR technique
for diagnosis and epidemiological studies on leptospiro-
sis as a result of their study with urine samples. The stu-
dy noticed that storage of urine samples was not critical;
preparation and performance of the assay could be done
within one workingday1' and specificity of the assay was
high. Genitsen et al, (9) have developed an improved
DNA extraction method for detection of serovar hardjo
subtype hardjobovis in bovine urine samples by PCR.
They reported that PCR assay paves the way for studying
patterns in shedding and assessing the effrcacy of vacci-
nation or antibiotics in the treatment of bovine leptospi-
rosis. Ramadass et al. (19) have investigated urine sam-
ples from 76 dogs and cattle by Dark Field Microscopy
(DFM) and PCR for rapid diagnosis of leptospirosis. The
study concluded that PCR was superior to dark field mi-
croScopy.

Taylor et al. (2ż) have developed an Magnetic Immu-
no PCR Assay (MIPA) for rapid detection of Leptospira
borgpeterselrii serovar hardjo excreted in urine samples,
and the magnetic separations of leptospires was found to
be superior to other methods used in PCR detections.
Heinemann et al. (10) have shown that the PCR method
had great potential for the detection of Leptospira sp. at
bovine artificial inseminations centers.

In a study of Wagenaar et aL (25), PCR assays have
been comprised with bacteriologic culture, immunoflu-
orescence, and nucleic acid hybridizalion for detection
of serovar hardjo in urine of cattle. As a result of the study
a PCR assay with the best combination of specificity
(100%) and sensitivity (9I%) was found to be superior
to other diagnostic tests. In spite of the highest sensitivity
of PCR, they suggested to use two techniques in combi-
nation for warranted maximal sensitivity for diagnosis.

In conclusions, the results of the study indicate that the
proportion of positivity was 3.3Joń, and PCR is a reliable
method for rapid and more sensitive detection of infec-
ted or carrier cows - an important source of the infection
for both other animals, and for farrn workers and other
people - with the ability to detect positivity in the early
course of the disease and without antigen production.
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