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Leptospirosisisan acute and systemic infectiousdisease, which affectsmen and animals
and is caused by pathogenic spirochetes of the genusLeptospira spp. Theearly diagnosis
isimportant for the adoption of the appropriatetherapy and prevention againgt theinstallation
of critical symptomatologic forms. The Polymerase Chain Reaction (PCR) is being used
for the diagnosi s of infecti ous di seases showing efficiency for the diagnosis of the disease
before the development of antibodies. The aim of this work was to evauate the PCR
technique with the primers G1 and G2 that amplify afragment of 285 base pairs, specific
of theregion of gene secY of Leptospira spp, on 200 blood samples from domestic and
stray dogs and determination of therisk factorsassociated from the Municipality of I1héus
in the State of Bahia. Nine animals (4.5%) presented positive results for leptospirosis.
Therewasno statistically significant difference between the prevalence of leptospirosisin
domiciled or stray dogs (p= 1.0), sex (p= 0.455), age (p=0.644), access to the street (p=

0.113) and presence and/or contact with rodents (p= 0.362).
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RESUMO.A Leptospiroseéumadoencaagudaeinfeccio-
saggémica, queacometehomenseanimaiseécausadapor
espiroquetaspatogénicasdo género Leptospira op. Odiag-
néstico precoce éimportante paraaadogdo datergpéutica
adequada e prevencéo contra a instalacdo de formas
sntometol &gicascriticas A Reac2oem CadeiadaPolimerase
(PCR) estasendo usadapara diagndstico dedoencasinfec-
dosss modrandofidéndaparaodiagnddicodadoencaantes
dodesanvolvimentodeanticorpos. O objetivodestetrabaho
fol avdiar atécnicade PCR comosiniciadoresG1eG2, que
amplificamumfragmento de 285 paresdebase, especificas
daregido dogenesecY deleptospira op., em200amos-
trasdesanguedecaesdomiciliadosevadioseadetermina:

cao dofaoresderisco associadosdo municipiodellhéus,
Egstado daBahia. Dessesanimais, nove (4,5%) gpresenta
ramresultadospositivosparal eptogpirose. N&o houvedife-
rencaedtatisticamentesignificativaentreapreva énciade
leptospirose em cées domiciliados ou errantes (p = 1,0),
sex0 (p = 0,455), idade (p = 0,644), o acesso arua(p =
0,113) eapresencae/ou contato comroedores(p=0,362).

PALAVRAS-CHAVE. DNA, Leptospira, zoonose.

INTRODUCTION

Leptospirosisisazoonosisof worldwidedistribution
caused by pathogeni ¢ spirochetesof the genus Leptospi-
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ra (Levett 2001). InBrazil it isconsidered an endemic
disease and congtitutesa serious public health problem.
Themaintenance of theagent inurban and rural areais
favored by thetropica dimateassociated totheinadeguate
Soci0-economic and sanitary Stuationsof the population
(Koetd. 1999, Codtaet d. 2001, Pappachanet . 2004).

Variousspecies- domestic, S nantropic and wild—may
become carriersand contribute to the spreading of the
diseaseintheenvironment (Langoni et a. 1999, Corréa
etal. 2004, Delbem et a. 2004). Thedimination of Lep-
tospira by urine of carriers may occur for aperiod of
timethat may vary from afew weeksto variousmonths,
for thedomesticanimals, andfor dl therr livesinthecase
of rodents (Webster et a. 1995, Tesseroli et a. 2005).

The disease hasaseasonal character that coincides
with periods of intense pluviometric precipitation and
consequent floods. Thisincreasestherisk of infectionin
humansand anima sdueto high exposition of themuco-
saand skinwithwater contaminated mainly with rodent’s
urine (Pappachan et a. 2004).

For dogsthed inica signsof leptospirossmay depend
onfactorssuchasage, immunologicd stateand virulence
of theserovar. Theanimalsmay present fever, jaundice,
vomit, depression, anorexia, progtration, diffusehemor-
rhagesmainly inthelungsand digestive system, renal
insufficiency and dehydratation. However, casesof sub-
clinical or chronicinfectionsmay happen, caseinwhich
the disease remains asymptomatic (Adin et al. 2000,
Santimet a. 2006).

Theearly diagnosisisessential for the adoption of
the appropriate therapy and prevention against the
ingtalation of critical symptomatol ogicforms. Different
laboratory techniquesbased on the detection of theagent
or genetic material may be used (Faine et a. 1999,
Riediger 2007). The technique recommended by the
World Health Organization (WHO) isthe microscopic
serum-agglutination (SAM) with live antigens, themost
used in theworld. Itsonly disadvantageisitslack of
sengitivity for detecting the antibodiesin thefirst two
weeks of the disease (Faineet a. 1999, L evett 2001).

ThePolymerase Chain Reaction (PCR) isbeingwiddy
used for the diagnosis of infectious diseases caused by
microorganisms, showing efficiency for thediagnosisof
thedisease beforethe devel opment of antibodiesor when
thetitersarestill low and theclinica coursewasnot cha-
racterized (Keeet d. 1994, Wangroongsarb et al. 2005).
Teixeiraet d. (2008) have shown theimportance of mo-
lecular biology. They reported aclinical caseinwhicha
dog with symptoms suggesting | eptospirosis presented
negativeserology but postive PCR. Itslimitationliesinits
inability of identify theinfecting serovar. However, it may

differentiate pathogenic speciesof saprophytes(Branger
eta. 2005).

The aim of this work was to evaluate the PCR
techniquefor the detection of Leptospira spp. in blood
samples of dogsand determination of therisk factors
associated fromthemunicipdity of 11héus, Bahia, Brazil.

MATERIALAND METHODS

Areaand study animals

Dogsfromthe Municipality of IIhéus, inthe South
Coast of the State of Bahia(14°47' south | atitude, 39°
02 west longitude) were analyzed. The climateistropi-
cal and theaverage annual rainfall is 1600—-1800mm.
Thevegetationisformed mainly by theAtlantic Forest.
Thepopulationisestimatedin219,710inhabitants (IBGE
2008). The sample was cal cul ated based on the total
population of dogsof themunicipality from the human
population. For the cal cul ation of the proportion dog/
man theration of 1:10 wasused, which resulted in ap-
proximately 22,000 animals. The calculation of the
sampleswas made by means of the program Epi Info
3.5, considering a trust level of 95%, possibility of
detection of the disease of 50% and statistical errorsof
7%, resulting inthesampleN of 196 that wasincreased
to 200 animals. Half the sampleswere obtained from
domiciled dogs attended at the Veterinary Hospital in
the Universidade Estadual de SantaCruz (HV-UESC)
andtheother hdf camefrom stray dogsand wasobtained
at the Center for Zoonosis Control (CCZ), IIhéus, BA.
Theblood collection was made regardless of the medi-
ca state, sex or ageof theanimal, by jugular or cephalic
venopunction, transferred into tubeswith EDTA, and
kept at -20°C, until total DNA extraction.

DNA extraction and PCR

A quantity of 500 pL of blood wastransferredintoa
microtubewith 500 uL of miliQwater. Thesampleswere
homogenized, and then centrifuged at 10000 rpmfor 5
m. The supernatant was discarded. 500 pL was added
from the extraction buffer (TrissHCL 10mM; EDTA
0,5M; ProteinaseK 100 pg/pL; 1% Triton X-100). Each
sample was taken to the vortex and heated in double
boiler at 50°C for 30 m. After thisperiod, 300 UL Sodium
Dodecyl Sulphate (SDS) 0.5 % was added, and another
timeto the vortex and double boiler at 50°C for 30 m.
Phenol/Chloroform/Alcohol 1soamilic was added,
homogenized and centrifuged at 14000 rpm for 6 m.
The supernatant wastransferred into another microtube.
Thewashing with chloroformwasrepeated. Thesamples
were centrifuged again at 14000 rpm for 8 m. The
supernatant wastransferred into another microtube. The
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DNA was precipitated with ammonium acetate 5M and
ethanol 100%. The sampleswere centrifuged at 14000
rpm for 10 m, the supernatant was discarded and the
precipitate was washed with ethanol 95%. It wasagain
centrifuged at 14000 rpm for 15 m. The supernatant
wasdiscarded; the pellet was dried up in room tempe-
ratureand elutedin TE.

For the PCR, specific primerswereused for theam-
plification of afragment of the gene secY from the
genome of the pathogenic species Leptospira spp.,
except for L. kirschneri (Gravekamp et a. 1993). The
primers used on the amplification reaction had the
following nucleotide sequences. G1[direct] -5 CTG
AAT CGC TGT ATAAAAGT 3; G2 [reverse] - 5
GGAAAA CAAATGGTCGGAAG 3. Theamplifi-
cation of the DNA wascarried out in afinal volume of
35 L. Thereaction mixtureconsisted of 200uM dNTPR,
5.0 mM MgCI2, 2 U of Tag DNA polymerase
(Ludwig®), 1.6 x amplification buffer (supplied by the
manufacturer) and 0.20 mM of eachinitiator (G1 and
G2). Thevolume of the reaction mixturewas corrected
with ultrapurewater for PCRto 16 L, following to that
19 pL of extracted DNA were added. Thermocycler
MJ96G-Biocycler wasused. Thefirst cycle consisted
of denaturation at 95°C for 5m, annedling of theprimers
at 68°C for L mand extensionat 72°Cfor 2m. The 34
following cycles consisted of denaturation at 94°C for
1.5m, annedlingof primersat 55°Cfor 1 mandextenson
at 72°Cfor 2m. Therewasafina phaseof 5mat 72°C.
The PCR product rates and molecular weight marker
50 pb (Invitrogen®) were submitted to agarose gel elec-
trophoresisat 2%, colored with ethidium bromide and
exposedto ultraviolet light in atranglluminator (L-PIX
L occusBiotecnologid). Thege was photo documented
and theimage was scanned. The definition of positive
and negativeresultswasbased onthevisud identificati-
on of the bands colored with ethidium bromideinthe
agarosegel.

Statistical analysis

For the determination of therisk factors associated
to leptospirosis a epidemiologic questionnaire was
conducted withthe ownersof theanimas. Thedatarefer
to sex, age, breed and risk factors such as contact with
rodents and access to the street. The questions were
answered when the blood sampleswere collected. In
thecaseof thestray anima ssheltered by CCZ only sex,
presence of clinical symptomatology and estimate age
wererecorded. Theresultsobtained after thestudy were
submitted to the stati stical analysisby Qui-square (?)
and Fisher’sExact Test of the program Epilnfo 3.5.

RESULTS

From the 200 dogs evaluated in this study, nine
(4.5%) werepositivefor leptospirosis—fivedomiciled
and four straysdogsfrom CCZ-IIhéus, Bahia. The PCR
of theblood samplesof thepositiveanimasgenerated a
specific band, visible and compatiblewith the 285 base
pairs(bp) of theDNA fragment of Leptospira amplified
by the primers G1 and G2, indicating the presence of
thebacteriaintheblood circulation (Figure 1).

1 2 3 4 5 6 7 8 9 10 11

Figure 1. Agarose gel electrophoresis 2.0% of the PCR
products. M: Molecular markers 50bp; 1: positive control;
2-4-5-6: positive domiciled animals; 8-9-10-11: positive
stray animals; 3-7: negative control.

There was no statistically significant difference
between the prevalence of leptospirosisindomiciled or
stray dogs (p= 1.0), sex (p= 0.455), age (p=0.644),
access to the street (p= 0.113) and presence and/or
contact with rodents (p=0.362).

DISCUSSION

Variousdiagnos stechniques based on the detection
of thegenetic materid of Leptospira spp. arebeing used.
Amongthemisthe PCR, aquick, senditiveand specific
method that enablesthe diagnosisfromasmall DNA
sample. However, it may present sengtivity and specificity
variationsdepending on somefactorssuch asthetype,
conservation and storagetime of thebiological sample
andinitiatorsand reagentsused (Bal et d. 1994, Kritski
etal. 1997, Veloso et al. 2000).

Therearefew studiesin Brazil rdated tothediagnosis
of leptospirosisin dogs by means of the PCR. Most of
the epidemiologic studiesis based on serology, that
indicate avariation of 2.6% to 85% of positiveresults
(Jouglard & Brod 2000, Viegaset al. 2001, Blaziuset
al. 2005, Batistaet a. 2005, Maga haeset al. 2006).

Theleptospirodsseroepidemiologic screeningindogs,
invariousBrazilian states, show amajor variability as
regardsfrequency. Thisfact may be explained by the
multiplicity of factorsthat influencethe occurrence of
thedisease, such astheclimate, being higher intropical
regions, pluviometric ratesand sanitary conditions, such
asinadequate waste collection, mud build-up and nu-
merous popul ation of rodents (Alveset a. 2000, Blazius
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et al. 2005). Both stray and domestic dogs, for their
close contact with human, are an important source of
infection participating of theepidemiology of thedisease
(Farrington & Sulzer 1982).

Vicari etd. (2007), usngthe PCR techniqueinItaly
with 64 dogs selected at random obtained 7.8%
positiveanimals, aresult closeto thisstudy, oncethat
the molecul ar diagnosisallowsthat only theanimals
really infected present positiveresults, differently from
the serology that may result infalse-positiveanimals,
mainly dueto factors such as cross reactions among
serovarsand vaccination titers.

The beginning of the acute phase of the diseaseis
also considered asan important factor ontheinterpre-
tation of laboratorid results, and the serologic testsmust
be carried out with the epidemiologic data, aswell as
theinformation obtained during anamnesisand physical
examination (Bolin 1996).

Theabsenceof sgnificant Satidticd differencebetween
the prevaenceof leptospiros sin domestic dogs (5%) and
stray dogs(4%) deny theresultsobtained by Viegaset d.
(2001) and Blaziuset d. (2005), wheretheserologic tests
showed that stray dogshavehigher incidenceof infections
caused by Leptospira spp. than domestic dogs. Accor-
dingtotheinterview withtheowners, most of thedomestic
animals had free access to the street, being regularly
exposedtoinfection risks. Dogsthat have moreaccessto
thestreet suffer higher infectionrisk by direct or indirect
contact with other animalsor wetlands (Querino et al.
2003, Batistaet a. 2005).

Theresultsobtained in the present study indicated
that the presence and/or contact with rodentsand access
tothestreet did not present significant difference, maybe
duetothesmall number of samples. However, dl positive
animalshad accessto these variables. It isprobablethat
the habit of hunting rodentsand accessto the street are
linked, favoring the spreading of |eptospirosisamong
dogs(Querinoet a. 2003). Therewereno positiveani-
malsamong the dogswithout accessto the street.
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