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RESUMO

Dissertacdo de Mestrado
Programa de Pos-graduacdo em Medicina Veterinaria
Universdade Federal de Santa Maria

PCR PARA O DIAGNOSTICO DA CAMPILOBACTERIOSE GENITAL
BOVINA

AUTOR: ANA CLAUDIA MELLO GROFF
ORIENTADOR: AGUEDA CASTAGNA DE VARGAS
Data e Loca da Defesas Santa Maria, 26 de setembro de 2005.

A campilobacteriose genital bovina, caracterizada principdmente por infertilidade, é
uma doenca de dificil diagndstico, devido a natureza microaerdfila do seu agente etiolégico, o
Campylobacter fetus, tendo assm sua prevaéncia subestimada. Este trabalho teve por
objetivo avdiar a utilizagdo da técnica de PCR para o diagnostico da campilobacteriose
genita bovina, utilizando amostras de aspirado prepucid, muco cervica e conteldo abomasd
de fetos abortados, coletadas em meio de transporte e enriquecimento; bem como comparar
seu desempenho com a técnica do isolamento bacteriano. Foram testados cinco diferentes
protocolos de extracdo de DNA de Campylobacter fetus. termo extraco, lise com proteinase
K, lise com isotiocianato de guaniding lise com DNAzol? e liss com brometo de
cetiltrimetilaménio (CTAB). Também foram avdiadas a epecificidade, a senshilidade e a
aplicacéo da técnica da PCR em amodras clinicas. Os resultados indicaram que o CTAB foi
0 protocolo de extracdo mais eficiente; o par de primers utilizado mostrou-se especifico; e 0
limite de deteccdo foi 63 unidades formadoras de colonias (UFC) de C. fetus. A PCR
encontrou 24% (68/277) das amostras clinicas podtivas para C. fetus, enquanto a cultura
encontrou 2,8% (8/277). A técnica da PCR é especifica e sensivel, e mostra-se superior a
cultura no diagnostico da campilobacteriose genital bovina.

Pdavras-chave: Campylobacter fetus, diagnostico, isolamento.



ABSTRACT

MS Dissertation in Veterinary Medicine
Programa de Pds-graduacdo em Medicina Veterinaria
Universidade Federal de Santa Maria, RS, Brazil

PCR FOR THE DIAGNOSIS OF BOVINE GENITAL
CAMPYLOBACTERIOSIS

AUTHOR: ANA CLAUDIA MELLO GROFF
ADVISER: AGUEDA PALMIRA CASTAGNA DE VARGAS
Santa Maria, September, 26, 2005

Bovine genitd campylobacterioss is a disease of difficult diagnostic because of the
microaerophilic nature of its etiologic agent, Campylobacter fetus, thereéby causng the
prevalence related to this disease to be underestimated. The purpose of this sudy was to
evduate the utilization of PCR for the diagnods of genitd campylobacterioss, usng samples
obtained from bull prepuce aspirate, cow cervicad mucus, and abomasum contents obtained
from aborted fetuses, collected in transport and enrichment medium. Five different DNA
extraction protocols were tested: thermal extraction, lyses with proteinase K, lyses with
guanidine isothiocyanate, lyses with DNAzol? , and lyses with CTAB. The specificity,
sengtivity and technical gpplication of PCR assay were aso evduaed with clinicd samples.
The PCR performance was compared to the culture technique for bacterid isolation. The
CTAB was the most efficient extraction protocol; the pair of primers used was shown to be
gpecific; and the limit of detection was of 63 GFU of Campylobacter fetus. PCR demonstrated
that 24% (68/277) of the clinicdl samples were postive for Campylobacter fetus, while only
2.8% (8/277) of samples were podtive by culture techinque. These results indicate that the
PCR technique is specific ad sengtivy, and is superior to the culture for the diagnoss of
bovine genital campylobacterioss.

Key words. Campylobacter fetus, diagnogtic, culture.
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1. INTRODUCAO

A Campilobacteriose Genitd Bovina (CGB), caracterizada por infertilidade e aborto,
gpesar de acarretar muitos prgjuizos, tem passado completamente despercebida, devido a
natureza subclinica e a dificuldade de diagnostico. A CGB € causada pelo Campylobacter
fetus (C. fetus) subespécie fetus e C. fetus subespécie venerealis, um género bacteriano
microagrdfilo, de crescimento fadtidioso e inatividade bioquimica, que requer condigdes
especials para o transporte e cultura

A prevaéncia da CGB nos rebanhos é subestimada, devido a baixa senshbilidade dos
testes exigentes paa o diagndgtico. Condderando as limitagbes das técnicas utilizadas
tradiciondmente no diagnégtico, faz-se necessario 0 desenvolvimento de novos métodos com
essa findidade. A técnica de PCR (Reagcd em Cadela da Polimerase) vem sendo utilizada na
identificacéo de bactérias de dificil isolamento e classficacdo, pela sua capacidade de
amplificar fragmentos especificos do DNA bacteriano, que se mantém integros, mesmo com o
agente inviave.

A deteccéo e diferenciacdo de sequéncias especificas de DNA pela PCR oferece uma
dterndiva smples e de dta senshilidade, especidmente para bectérias fadtidiosas, com
poucas caracteristicas bioquimicas diferencias. A PCR s apresenta como uma técnica de
grande utilidade no diagnéstico e diferenciacdo das espécies e subespécies do género
Campylobacter, tendo em visda a grande dificuldade no isolamento e caracterizacéo
bioquimica dessas espécies.

Os objetivos deste trabal ho foram:

- Avdiar a utilizacdo da técnica da PCR para diagndstico da campilobacteriose genita
bovina, utilizando amostras de aspirado prepucia, muco cervica e contelido abomasd de
fetos abortados,;

- Comparar os diferentes métodos de extracdo de DNA de Campylobacter fetus;

- Comparar o desempenho da PCR com atécnica da cultura para isolamento bacteriano em

amodras clinicas.
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2. REVISAO BIBLIOGRAFICA

2.1. Campilobacteriose genital bovina

A campilobacteriose genitd bovina (CGB), chamada anteriormente de vibriose, € uma
enfermidade de transmissio venérea que afeta bovinos, caracterizada principdmente por
infertilidade (CATENA et d., 2003). E consderada de relevancia econdmica para a indlstria
pecuaria mundial (BROOKS et a., 2004). Apesar do nimero de casos da CGB ter diminuido
nos paises onde a inseminacdo artificia, vacinacdo e programas de controle foram adotados,
ela permanece como um dos maiores causadores de problemas reprodutivos em muitos paises
(EAGLESOME & GARCIA, 1992; CAMPERO et d., 2005). Devido aos longos intervaos
entre patos e a diminuicdo do numero de terneiros produzidos, ocasona baixa eficiéncia
reprodutiva, o que leva a perdas econdmicas sgnificativas e afeta a produtividade da pecuaria
leiteira e de corte (COBO et d., 2003).

A prevaéncia da CGB é subestimada, pelo seu carder subclinico e por ser uma doenca
de dificil diagnégtico (HUM et d., 1994). Na Audrdia a CGB € uma das mais importantes
doencas venéreas de bovinos e a maior causa de infertilidade e aborto, sendo detectada em
46% dos rebanhos com problemas reprodutivos (HUM & WORSLEY, 1999). Na Argentina é
relatada a ocorréncia de 2,5 a 22% de touros postivos para C. fetus (EAGLESOME &
GARCIA, 1992; CIPOLLA, 1997). No Brasil, trabahos em diferentes estados apontam dados
de prevaéncia para CGB que vao de 9 a 52% dos animais andisados (GOMES et d., 1997,
LAGE et d., 1997; PELLEGRIN et a., 1997; JESUS et ., 1999; STYNEN et d., 2003).

2.1.1. Etiologia

A campilobacteriose genital bovina é causada pdo Campylobacter fetus, uma kectéria
capaz de infectar biungulados e humanos (EAGLESOME & GARCIA, 1992). Campylobacter
fetus sdo bacilos gramnegativos, finos, espirdados e curvados, moves, oxidase postivos,
microaerdfilos, que requerem para crescimento 3 a 5% de gés carbbnico e 3 a 15% de
oxigénio (QUINN et a., 2005, SONGER & POST, 2005). A espécie € dividida em duas
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subespécies, C. fetus subesp. fetus e C. fetus subesp. venerealis, muito semehantes
genomicamente, mas que diferem quanto a epidemiologia (MULLER et d., 2003).

2.1.1.1. Campylobacter fetus subespécie venerealis

O C. fetus subesp. venerealis € plenamente adaptado ao aparelho reprodutivo bovino,
sem sobreviver no intestino destes animais (WAGENAAR et a., 2001). Contudo, cepas
intermediarias pertencentes ao biotipo intermedius, conhecidas por causar a mesma infecgao,
podem ocorrer tanto no apareho reprodutivo como no intestina. Nas fémeas bovinas,
coloniza a vagina, cavix, Utero e ovidutos, produzindo infertilidade, morte embrionaia e
abortamento. Nos machos, a bactéria esta confinada a mucosa do pénis, preplcio e porcéo
dista da uretra (EAGLESOME & GARCIA, 1992). Essa subespécie ndo é considerada como
um patdgeno humano de importancia (CASADEMONT et d., 2000).

2.1.1.2. Campylobacter fetus subespécie fetus

O C. fetus subesp. fetus é um patdgeno zoondtico, responsavel por bacteremia e outras
infecches Sstémicas oportunitas em humanos, principamente em gedtantes e pacientes
imunossuprimidos  (FUJIMOTO, 2003). E encontrado no apareho intestind de bovinos e
ovinos, podendo ser encontrado na cavidade prepucial de touros, tipicamente como resultado
de contaminacdo fecd (CAMPERO et a., 2005). O microrganismo € transmitido via oro-fecd
e induz, esporadicamente, abortamento em vacas e ovelhas, ndo sendo normamente associado
com infertilidade (ON & HARRINGTON, 2001). Na Argentina, o C. fetus subesp. fetus é
frequentemente isolado em abortamentos, sendo mais prevdente que o C. fetus subesp.
venerealis (CAMPERO et ., 2003).

2.1.2. Epidemiologia

O C. fetus subesp. venerealis € introduzido na fémea susceptivel por um touro
infectado durante o coito, ou aravés de inseminacdo atificid com sémen contaminado
(SONGER & POST, 2005). Os touros sdo portadores e principais disseminadores da doenca
(EAGLESOME & GARCIA, 1992). A posshilidade de transmissio da bactéria de touros
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infectados para vacas € de aproximadamente 100%. Transmissdo direta entre fémeas € rarg,
mas entre machos agrupados em grande nimero pode ocorrer aravés da monta (GARCIA &
BROOKS, 1993). Também ha indicacbes que 0s touros possam ser contaminados através da
cama contaminada (SCHUTTE et al., 1994).

Touros podem ser permanente ou trandtoriamente infectados, sendo que os jovens
podem curar-se da infeccdo, enquanto que touros com mas de trés anos usudmente
permanecem portadores. Acredita-se que a razéo sga 0 maior nimero e desenvolvimento das
criptas prepuciais, que abergam o agente (CORBEIL, 1999). Adicionamente, como o C.
fetus fica redrito a supeficie epitdid do pénis e preplcio durante a infeccdo, ndo ha
esimulacdo antigénica suficiente, 0 qué pode explicar a auséncia de formacdo de anticorpos e
prolongada sobrevivéncia desse microrganismo (SCHUTTE et al., 1994).

O C. fetus subesp. fetus causa aborto esporédico em bovinos. O microrganismo tem
Sdo isolado da vesicula biliar e intestino de animais saudavels. Os ovinos provave mente
servem como fonte primaria de infeccéo por C. fetus subesp. fetus. A transmissio da infeccéo
pode ocorrer por ingestd de &gua e dimentos contaminados com o agente, que apds
bacteremia, chega a0 Utero. Outros animais e passaros podem servir como reservatorios
secundarios de C. fetus subesp. fetus (GARCIA & BROOKS, 1993).

2.1.3. Patogénese

Apb6s a trasmissio pelo coito, 0 C. fetus subesp. venerealis permanece na juncéo
cervico-vagind aé o find do estro, provavemente como conseqiéncia do maor gporte
sanguineo e aivacdo de leuctcitos polimorfonucleados durante  este  periodo. O
microrganismo multiplica nesse ditio e poderiormente invade o Utero, resultando em
endometrite e interrupcdo da gestacdo. (HIRSH, 1999). Apos vé&ias semanas ou meses, vacas
infectadas podem eiminar o C. fetus subesp. venerealis dos Orgéos genitais superiores, mas o
agente pode persstir na vagina por anos (WANG et al., 1993). 10 se deve ao fato da resposta
humorad a infeccdo por C. fetus sr predominantemente mediada por imunoglobulinas da
cdase IgA na vagina e 1gG no (tero. A IgA pode imobilizar, mas ndo opsonizar o C. fetus,
enquanto as 1gG desempenham as duas fungdes, facilitando a fagocitose (CORBEIL, 1999).

O aborto esporadico, causado pelo C. fetus subesp. fetus, é resultado da disseminacéo
deste agente a partir do intestino e figado para o Utero, placenta e feto. O microrganismo se
locdiza nos placentomas, induzindo placentite e causa abortamento devido a inflamacéo e
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necrose dos cotilédones (GARCIA & BROOKS, 1993). Grande proporcdo de animais, apos
sofrerem  bacteremia por C. fetus subesp. fetus, permanecem como portadores, portanto,
ambas subespécies podem causar colonizacdo cronica das superficies epitdiais do hospedeiro,
apesar das defesas contra o parasitismo microbiano (WANG et d., 1993).

A habilidade da espécie C. fetus em produzir infeccBes crénicas esta associada com a
presenca de uma camada de proteinas de superficie (SAP — surface array protein), também
chamada Slayer, que esse microrganismo expressa na Sua camada cdular mas externa
(TUMMURU & BLASER, 1992; GARCIA e d., 1995). Edta Slayer é o maior fator de
viruléncia do C. fetus, conferindo-lhe ressténcia a fagocitose e a acéo bactericida do soro,
impedindo a ligagdo com o fator C3b do complemento (WANG et d., 1993; PENN, 2001; TU
et a., 2005). Cada Slayer é composta por proteinas de adto peso molecular (SLPs), e cada
cduladeC. fetus variaa SLPs expressa (TU «t a., 2003).

As cepas de C. fetus podem produzir trés diferentes S-layer, com estrutura e epitopos
diferentes. A mudanca no tamanho da Slayer produzida resulta em mudanca na
antigenicidade e possivel evasdo da resposta imune do hospedeiro (TUMMURU & BLASER,
1992; DWORKIN et a., 1995; TU et a., 2003). A persistente colonizacdo da vagina das
vacas pelo C. fetus subesp. venerealis € devido a variagdo antigénica das Slayers, e esta
variagcéo acontece muito freqlientemente durante a infeccdo (GARCIA et al., 1995; VARGAS
et ad., 2002). GROGONO-THOMAS et d. (2003) afirmam que as Slayers s essenciais para
ainducao de abortamento por C. fetus subesp. fetus em ovelhas.

2.1.4. Snaisclinicos

Na fémea bovina a campilobacteriose genitd se caracteriza por uma infeccéo aguda,
que gradudmente torna-se crbnica. A infertilidade é usudmente associada a fase aguda, e
abortamento a fase cronica. Abortamentos podem ocorrer em todos os periodos da gestacéo,
mas S80 mais comuns entre o quinto e sexto més (EAGLESOME & GARCIA, 1992). Outros
gnals asociados com a infeccdo incluem endometrite, salpingite, repeticdo de cio, ciclos
longos, prolongado intervalo entre partos, com os rebanhos gpresentando baixa produtividade
(HIRSH, 1999).

Nenhum snd de infeccdo € evidente nos touros. O C. fetus subesp. venerealis € um

paadta que nd induz quaquer modificacdo funcional ou edruturd no Sdema genitd,
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também ndo ha dteracbes no sémen e na fertilidade dos machos (EAGLESOME & GARCIA,
1992; SCHUTTE et d., 1994).

2.1.5. Patologia

As lesbes microscopicas associadas com a campilobacteriose genitad bovina ndo sfo
especificas, porém todos os fetos infectados com C. fetus gpresentam lesdes histopatol dgicas,
sendo que as mails comumente encontradas sdo:  broncopneumonia supurativa, seroste e
pericardite fibrinosa, hepatite necrética multifoca e gastroenterite ndo supuraiva. Na placenta
relata-se a ocorréncia de placentite necrosupurativa (CAMPERO et a., 2003; CAMPERO et
al., 2005).

2.1.6. Controle e profilaxia

A campilobacteriose genitd é bem controlada pela prevencdo. Recomenda-se 0 uso de
touros jovens com certificacdo negativa para a doenca e a aquisicdo de animais de reposicéo
em propriedades livres da infeccdo. A utilizagdo de inseminagéo artificid € condderada uma
medida eficaz para controle e prevencd da CGB (HIRSH, 1999). A vacinagcdo com
bacterinas € usada terapéutica e profilaticamente (QUINN et d., 2005). Sugeremrse duas
doses com intervalo de 4 — 6 semanas, quatro semanas antes do periodo de monta ro primeiro
ano, e apds uma dose anudmente (HUM & WORSLEY, 1999). Vacinas em adjuvante oleoso
s20 consideradas €eficazes para prevenir a infeccdo, perdas reprodutivas e também para curar
animais infectados (COBO et a., 2003). O tratamento com antimicrobianos é utilizado para
touros, vacas e sémen. Penicilina e estreptomicina séo os mais indicados (SONGER & POST,
2005).
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2.2. Diagnéstico da campilobacteriose genital bovina

O isolamento e a identificacdo do organismo pela cultura € o tedte padréo e
confirmatorio para o diagnostico da infeccdo por C. fetus. No entanto a cultura € dificultada
pela reduzida viabilidade do agente nas amodras coletadas e o rdpido crescimento de
contaminantes que competem com o C. fetus, dém de ser trabahosa, demorada e dispendiosa
(MONKE et d., 2002; BROOKS et a., 2004). O desenvolvimento de meios de transporte e
formas de coleta das amodras tem permitido uma maor eficiéncia no isolamento destes
microrganismos (LANDER, 1990). A coleta de aspirado prepucid com bainha de
inseminacdo atificid tem sdo amplamente empregada, sendo técnica mais eficiente que
as téenicas de lavado prepuciad e swab para isolamento de Campylobacter fetus (RAMOS et
a., 1986). Os meos sHetivos, desenvolvidos para o trangporte e enriquecimento de
Campylobacter fetus, facilitalam o0 diagnédico dessa enfermidade. Entre os meos
conhecidos, 0 meio de Lander’s ou Weybridge modificado é o mais recomendado (HUM et
a., 1994, MONKE & d., 2002), entretanto, para aumentar a probabilidade de isolamento do
agente, o tempo de transporte da amostra deve ser inferior a 24 horas gpos a coleta (MONKE
et a., 2002).

Além da cultura e isolamento bacteriano, a imunofluorescéncia direta, aglutinacdo em
muco cevicd e tetes imunoenziméicos também tém ddo utilizados para o diagnostico,
porém limitagdes relativas a senshilidade e & especificidade desses procedimentos tém sdo
reportados (HUM et al., 1994; BROOKS et al., 2004; McFADDEN et al., 2005).

A imunofluorescéncia direta pode ser usada como um rdpido método de triagem,
embora aguns autores recomendem utiliza-la como teste confirmatério, devido aos resultados
inespecificos que reduzem a eficacia da técnica para triagem. Na imunofluorescéncia
redizeda rotingramente, utilizam-se conjugados comercials, muitas vezes pouco disponives.
Isolados poditivos na cultura e negativos na imunofluorescéncia sugerem que os anticorpos
empregados na producdo do conjugado sdo contra as S-layer, portanto, passiveis de faha na
deteccdo pela a variacdo antigénica desse componente cdular (EAGLESOME & GARCIA,
1992). Além disso, a imunofluorescéncia direta para C. fetus subesp. venerealis apresenta
baixo limite de detecczo, entre 10* e 10 UFC/ml (FIGUEIREDO &t d., 2001).

Os anti-soros policlonals tradiciondmente utilizados para a deteccéo de C. fetus, contém

anticorpos para varios componentes da célula bacteriana, muitos dos quais tem reacdo cruzada
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com outras bactérias, resultando em fasos-positivos (BROOKS et al., 2002). Um teste ELISA
com quatro anticorpos-monoclonais foi desenvolvido para ser utilizado como triagem para a
deteccdo de C. fetus em lavado prepucid e muco vaginad, com boa especificidade, porém foi
necess&ria uma concentraggo de 10° a 10" UFC/ml para haver resultado positivo (BROOKS et
al., 2004).

A técnica da PCR é uma grande diada na identificagdo de bactérias cujo isolamento e
classficacdo sdo problemadticos, sendo teoricamente capaz de detectar apenas uma copia de
DNA. Uma das principais vantagens desta técnica € que ndo necessita de grandes cuidados na
colheita e trangporte das amostras, uma vez que 0 DNA bacteriano mantém-se integro, mesmo
que o agente etgja invidvel. A rapidez, um bom limite de detecc@o e especificidade sfo outras
vantagens da PCR, que tornam a técnica uma eficiente dternativa aos nétodos tradicionais de
diagndstico (MALORNY et al., 2003; RODRIGUES &t al., 2004).

A habilidade da PCR para amplificar regifes especificas do DNA tem ddo utilizada
para o genéro Campylobacter. Embora BASTYNS et d. (1994) tenham relatado a dificuldade
no desenho de primers para diferenciacéo das subespécies do C. fetus, devido a grande
semelhanca nas sequiéncias de nucleotideos das subunidades do DNA ribossoma, HUM et 4.
(1997) desenvolveram um teste de PCR dtamente especifico para identificacdo das duas
subespécies de C. fetus. Muitos outros procedimentos baseados na PCR foram desenvolvidos
para a identificacdo de C. fetus (BASTYNS e al., 1994; BLOM et d., 1995; OYARZABAL
et a., 1997) e suas subespécies (HUM et d., 1997; ON & HARRINGTON, 2001;
WAGENAAR et a., 2001; VARGAS ¢ d. 2003; MULLER et d., 2003), porém esses

autores ndo avaliaram o uso da técnica para o diagndstico em amostras clinicas.
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PCR for the diagnosis of bovine genital campylobacteriosis

A ser submetido, como artigo cientifico, arevisa Veterinary Microbiology.
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Abstract

Bovine genitd campylobacteriods is a disease of difficult detection because of the
microaerophilic nature of its etiologic agent, Campylobacter fetus, thereby causng the
prevdence rdated to this disease to be underestimated. The purpose of this study was to
evduae the utilizetion of the PCR for the diagnods of genitd campylobacterioss, using
samples obtained from bull prepuce aspirate, cow cervical mucus, and abomasum contents of
aborted fetuses, collected in trangport and enrichment medium. Five different DNA extraction
protocols were tested: thermal extraction, lyses with proteinase K, lyses with guanidine
isothiocyanate, lyses with DNAzol? , and lyses with CTAB. The specificity, sengtivity and
technicd application of PCR assay were aso evauated with clinicd samples The PCR
performance was compared to the culture technique for bacterid isolation. The CTAB was the
mogt efficient extraction protocol; the par of primers used was shown to be specific; and the
limit of detection was of 63 CFU of Campylobacter fetus. PCR demonstrated that 24%
(68/277) of the clinicd samples were pogtive for Campylobacter fetus, while only 2.8%
(8/277) of samples were podtive by the culture technique. These results indicate that PCR is
gpecific, sendtive, and is superior to the culture for the diagnods of bovine genitd

campylobacterioss.
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1. Introduction

Bovine genitd campylobacterioss (BGC) is a venered disease, caused by
Campylobacter fetus, which affects bovines and is characterized manly by infertility (Catena
et d., 2003). Due to long parturition intervas and the reduced number of offspring, the
disease causss low reproductive efficiency resulting in sgnificant economic losses that affects
both the dairy and beef cattle industries (Cobo et d., 2003).

C. fetus is a gramnegative spird-shaped bacterium cgpable of infecting biungulates
and humans (Eaglesome and Garcia, 1992). The gspecies is divided in two subspecies
genomically related, but epidemiologicaly distinct (Muller et d., 2003). C. fetus subsp fetus
is found in the intestinad tract of bovine and ovine, sporadicdly causes abortions, but is dso
reponsble for bacteremia and other systemic infections in humans (On and Harrington,
2001). C. fetus subsp. venerealis is totaly adapted to the bovine reproductive tract, but does
not survive in the intestina tract of these animas (Wagenaar et d., 2001). Consequently, this
subspeciesis not considered an important human pathogen (Casademont et a., 2000).

In cows, C. fetus colonizes the genitd tract caudng temporary infertility, irregular
edrous cycles, embryonic death, and abortions. Bulls are carriers and the main source of
infection. In these animds, the bacterium is confined to the mucosa of the penis, prepuce, and
the distd part of the urethra (Eaglesome and Garcia, 1992).

The prevaence of BGC is underestimated, due to its subclinical character and difficult
diagnoss. C. fetus is a drictly microaerophilic bacterium, that do not perdst in an oxygen rich
aimosphere, hence need specid medium and conditions for transport and culture (Lander,

1990; Hum et ., 1994).
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The isolation and identification of the organism by culture is conddered the standard

test to confirm a diagnosis of a C. fetus infection. However, culture is problematic due to the

reduced viability of the agent in collected samples additiondly, it is difficult, time

consuming, and expensve method (Brooks et d., 2004). Direct immunofluorescence, cervicd

mucus agglutination, and ELISA assays are dso used for diagnoss, however limitations

reating to sendtivity and specificity of these procedures have been reported (Hum et d.,
1994; Brooks et d., 2004; McFadden et a., 2005).

The PCR assay is a usgful tool for the identification of problematic isolation and
classfication of bacteria One of the advantages of this technique is that sample collection and
transporting is easy, as the viability of the bacteria is not necessary. The excelent detection
limit, specificity, sengtivity, and time required to obtain the rexults are other advantages of
the PCR method that make the technique an efficient dterndive to the traditiond diagnogtic
methods. (Maorny et a., 2003; Rodrigues et a., 2004). Many procedures based on PCR have
been developed for the identification of C. fetus (Bastyns et a., 1994; Blom et d., 1995;
Oyarzabd et al., 1997) and subspecies (Hum et a., 1997; On and Harrington, 2001; Wagenaar
et d., 2001; Muller et d., 2003), but these authors did not evauate the use of the PCR for the
diagnogsof dinica samples.

The purpose of this sudy was to evaute the utilization of PCR for the diagnoss of
bovine venered campylobacterioss using bull prepuce aspirate, cow vagind mucus, and
aborted fetal abomasum contents. The performance of this assay was dso evaduated and

compared with the bacteria isolation method.

2. Material and methods

2.1. Bacteria strains
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The control drains usad in the experiments were: Campylobacter fetus subsp. fetus
(ATCC 27374) and subsp. venerealis (ATCC 19438), as well as other bacterium normaly
found in the bovine genitd tract: Escherichia coli (ATCC 25922), Pseudomonas sp. (ATCC
27853), Proteus sp. (ATCC 29906), Bacillus sp. (Routine-SB 177/94), C. sputorum subsp.
bubulus (ATCC 33562), and C. sputorum subsp. sputorum (ATCC 35980). The
Campylobacter sp. strains were cultivated in blood agar base n° 2 and 10 % sheep blood,
incubated for 48 h at 37 °C, in microaerophilic conditions (5 % oxygen, 8 % carbon dioxide,
87 % nitrogen); the remaining strains were incubated in aerobioss for 48 h a 37 °C in blood

agar.

2.2. DNA extraction of Campylobacter fetus

To evauate DNA extraction methods, ten different cultures of the reference strain of
C. fetus subsp. venerealis were re-suspended in ultrgpure water (Milli-Q®, Millipore Corp.),
adjused to 05 of the MacFaland scde logarithmicaly diluted (from 10° to 107) and
cultivated (10 ?I) for bacteria counting. From these dilutions, 100 ?I were inoculated in 500
?1 of ultrapure water and submitted to five DNA extraction protocols 1) therma extraction;
2) protenase K lyses (Rapley and Waker, 1998); 3) guanidine isothiocyanate lyss (Pitcher
et d., 1989); 4) lyss with DNAzol® Reagent (GibcoBRL); and 5) lyss with CTAB
(hexadecyltrimethylammonium bromide) (Sambrook & Russd, 2001), the last preceded by a

digesion with 5?1 of proteinase K (20 mg/ml) for 60 minutes at 37 °C.

2.3. PCR technique
DNA extracted by the five different protocols was used as a template during the PCR

reection. The amplification conditions were those described by Hum et a. (1997), and
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modified by Vagas e 4d. (2003). The primes used wee MG3F - 5-
GGTAGCCGCAGCTGCTAAGAT-3 and MG4R - 5-TAGCTACAATAACGACAACT-3
(Hum et d., 1997). 5 ?I of template was mixed with 48 ?| of PCR mix: 200 ?M of dNTPs, 10
x PCR buffer containing 10 ?M Tris-HCI (pH 8.4), 50 ?M KCI, 2.5 ?M MgCl,, 5 U of Taqg
DNA polymerase (Cenbiot) and 30 pmol of primers (Life Technologies). The mixture was
submitted to a initid denaturation step a 95 °C for 3 min and cycled 30 times as follows
denaturing a 95 °C for 20 s, annedling at 52 °C for 20 s, and extension a 72 °C for 2 min.
The PCR reaults were observed in 1.5% agarose gel, stained with ethidium bromide and

visudized under ultraviolet light.

2.4. Specificity and sengbility evauation

DNA samples liged in item 1 and extracted by CTAB were submitted to the PCR
technique to andyze PCR specificity; while southern blot was used to confirm the product
identity, (Sambrook and Russd 2001). The sendtivity of the PCR technique was measured
conddering the number of colony forming units (CFU) necessary to obtain a postive PCR
result. The srain C. fetus subsp. venerealis (ATCC 19438) was logarithmicaly diluted (from
10! to 10°7), DNA extracted by CTAB, and was submitted to PCR after bacteria count.

The sengtivity of the technique was evaduaed using the DNA extracted from the
dilutions in ultrgpure water and after the dilutions were inoculated in trangport enriched
medium (TEM) prepared according to Lander (1990), to which prepuce mucus, cervicd
mucus, and fetus abomasums content negative for campylobacterioss were added. The
prepucial and cervicd mucosd samples used as controls where made up from a pool of mucus
obtained from various virgin animas that were tested negative to infection by C. fetus. The

abomasa content was obtained from fetuses at a daughterhouse.
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2.5. Clinicad samples

A totd of 545 bovine clinicad samples were collected from 71 farms, located in 35
different counties in the Seae of Rio Grande do Sul — Brazil, with
hisory of infertility. Of these, 94 were obtained from the cervica mucus of cows, 447 from
the prepuce mucus of bull, and four from aborted fetal aomasum content. In five farms,
samples were collected from mades and femaes with the objective to evauate the differences
in sengitivity of the technique relative to the sex of the animals.

The samples were obtaned through aspirdtion, usng (new derile) atificid
insemination sheeth, connected to 60 ml derile syringes. The aspirated content was stored in
(new derile) 4 ml tubes, containing 3 ml of TEM, and maintaned a room temperature until
arivd a the laboratory. The aomasd liquid from the fetuses was asepticdly collected with a
syringe and transported chilled to the laboratory were it was added to TEM. Upom arrival a

the laboratory dl samples were maintained in TEM and incubated at 37 °C.

2.6. Isolation of C. fetus from field samples

After an incubation period of three days, 30 ?I of the sample in TEM was placed in a
filter of 0.45-0.65?m porosity, over plates with blood agar base n° 2 with 10% sheep blood,
and supplemented with antimicrobids (5 Ul of Polimixin B, 10 ?I of Trimethoprin and 20 ?I
of Vancomicingml of medium). After 30 minutes, the filter was removed; the plates were
streaked and incubated at 37 °C in microaerophilic conditions. Culture and identification tests

were realized based on OIE (2004) and Lander descriptions (1990).

2.7. The gpplication of PCR technique on dinica samples
The 545 samples collected (item 5) were incubated in TEM, a 37°C during 5 days,

submitted to CTAB protocol for DNA extraction, and then to the PCR technique. 10% of dl
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negative PCR samples were redone using an internd amplification control that conssted of

the addition of 5 ?I of the positive PCR product to the negative samples.

2.8. Comparison between the PCR and bacteria isolation technique

To evduate the sengtivity of PCR of detecting campylobacteriods with comparison to
isolation, 277 clinical samples were submitted to both techniques (191 maes, 85 femdes, and
one fetd sample). The Kappa (?) test was used to determine the datisicd andyss of

agreement of the results obtained.

3. Reaults

Table 1 summarizes the results of the five different DNA extraction protocols used.
The results demondrate that the CTAB protocol was the mogst efficient method for DNA
extraction of C. fetus by PCR, detecting 63 CFU.

The primers usad during this sudy amplified only the DNA from C. fetus standard strains
(ATCC 19438 and 27374); while the identity of the products amplified was confirmed by
Southern blot.

When the technique detection limit was evauated, the PCR reections over logarithmic
dilutions in ultra-pure water showed the necessity of 63 CFU for the detection, the same as
when the dilutions were inoculated with TEM added to prepuce and cervicd mucus and
abomasum content.

The PCR results for the clinicd samples collected demonstrated that 12.5% (68/545) of
the animals tested were podtive for C. fetus. All negaive samples submitted to the internd
amplification control were PCR postive. 40.8% (29/71) of the farms evaluated were positive

for c. fetus . Of the cervica mucus, 34% (32/94) were positive; while only 7.8% (35/447) of
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the prepuce mucus were podtive by PCR. In dl five fams where maes and femdes were
tested, only females were detected as positive.

The reaults of the comparison between the PCR and isolation techniques are shown at
Table 2. PCR was more efficient (8.5 x fold) to detect C. fetus when compared with isolation.
The kappa vaue found in the datistica andyss was 0.2. From the farms anayzed by both
techniques, 61.3% (19/31) were PCR podtive, while only 6.4% (02/31) were podtive by

cultureisolation.

4. Discussion

When the DNA extraction methods were evaluated, CTAB was the most efficient.
This is because this detergent produces a high-qudity DNA, by reducing inhibitor potentids
in the reaction (Sambrook and Russdl, 2001; Honoré-Bouakline et d., 2003).

The primers set used were specific for C. fetus; smilar results were dready described
(Hum et a., 1997; Muller et d., 2003; Vargas et d., 2003). These primers did not amplify the
DNA of other bacteria that may be present in the genita tract of bovines, indicaing the
accuracy of this technique in obtaining a diagnosis of infections caused by C. fetus.

The detection limits of the technique demordtrate the sengtivity of PCR for C. fetus;
amilar data were reported for Campylobacter mucosalis (Bastyns et d., 1994). The same
detection limits observed for both dilutions inoculated with ultra-pure water and TEM added
with prepuce/cervicd mucus and abomasums content, suggest that the possible inhibitors of
the PCR reaction present in the inoculated transport medium did not influence the result of the
technique. Although the dinicad samples may contan urine or other subgtances known to
inhibit the enzyme Taq polymerase (McPherson and Moaller, 2000), in this sudy this

inhibition was not observed; this could be explaned by the bacteria DNA extraction. The
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method applied (CTAB) is efficdent for the purification of the DNA template, removing
possible inhibiting substances (Hernandez et d., 1995; Honoré-Bouakline et a., 2003).

From the tota clinical samples examined, 12.5% of the animals and 40.8% of the farms
examined were PCR podtive for C. fetus. Since BGC is a herd disease, only one infected
anmal is necessary to condder the farm as disease-pogtive (Pdlegrin, 1999). The PCR
results from the prepuce samples and cervica aspirate demondrated that femaes are probably
more susceptible for C. fetus detection than maes. However, the number of samples used to
compare the differences between maes and femdes was reaively smdl, therefore, a larger
sample group is necessary to obtain a definite conclusion about sexud differences.

The fact that more femaes than males were postive to C. fetus could be related to the
lager volume of mucus collected, principaly during the edrus cyce this being eesly
induced by the use of hormones. These findings are conflicting with most of the actuad BGC
diagnostic recommendations, where bulls are consderd as the ided source for sampling
(Pellegrin, 1999). The low performance in the detection of C. fetus in bulls could be related to
the difficulties of mucus collecting, aisence of materid, mainly in Bos indicus breeds and in
young bulls, where the preputid folds and crypts of these animds are less developed
(Eaglesome and Garcia, 1992).

The five days of sample incubation prior to DNA extraction and PCR testing used in this
study, was based on data obtained from a previous study (unpublished data) that indicated that
the period of pre-enrichment in TEM provide a multiplication of the CFU, thus favoring PCR
detection. However, during this study bacterid culture was redized on the third day, as
recommended (Lander, 1990; OIE, 2004); additiondly, after this period, the isolation of C.
fetus is more difficult due to the increased growth of contaminating bacteria In this study, the
PCR diagnoss was obtained within five days while the results of the find identification by

the culture technique took at least ten days.
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When PCR and isolation techniques were compared a greater sendtivity was observed in
the proposed PCR technique relative to the conventional method of BGC diagnosis. In the
datigicd andyss the kappa vaue of 0.02 depicts a very smdl agreement between the
techniques, this occurs because the isolation show reduced sendtivity to C. fetus. The kappa
datistical test is used when there is no standard reference (Smith, 1995).

During the PCR evduations 500 ?| samples were used, while only 30 ?l were used
during becterid isolation. This larger volume may turn PCR more sendtive than bacterid
culture, but should be consdered as a technical defect of culture, snce it is not possible to
inoculate 500 ?I in abacterid plate.

Although the objective of this study was not to determine the prevdence of BGC, since
sanples were only obtained from farms with a higory of infertility, when the results of this
sudy were compared (based on the PCR and isolation techniques evauated), more farms
were postive by PCR (61.3%; 19/31) relative to culture isolation (6.4%; 02/31). Therefore,
the use of the isolation technique as the only method of diagnosis would not identify 54.8% of

the pogitive farms, compromising the disease control.

5. Conclusions

The hexadecyltrimethylanmonium bromide (CTAB) protocol is a more efficient
method for extracting the DNA of C. fetus. The PCR technique is sendtive and specific for
the detection of C. fetus. This specificity, sengtivity, feasbility, and speed relative to the
culture identification make PCR a more efficent dterndive for the diagnoss of genitd

campylobacteriosisin cattle.
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Table 1 — Campylobacter fetus colony forming unit (CFU) detected by PCR using different

protocols for DNA extraction.

DNA extraction Colony Forming Unit
Thermd 7.20 X 10°®
Proteinase K 2.46 X 10*
Gu-SCNP 1.70 X 10°
DNAZzol? 1.70 X 107
CTAB¢ 6.30 X 10

*The data represent average of the CFU obtained for each DNA extractionprotocol
PGuanidine isothiocyanate, “GibcoBRL, “Hexadecyltrimethyllammoniun bromide
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Table 2 — Comparison between PCR and isolation methods for Campylobacter fetus

diagnodtic.
Postive ISOLATION Negative ISOLATION Totd
Positive PCR 8 60 68
Negative PCR 0 209 209

Total 8 269 277




4. CONCLUSOES

O protocolo CTAB é mais eficiente para a extracdo de DNA de C. fetus. A
amostragem de fémeas € mais propicia para o diagndstico do rebanho infectado. A técnica da
PCR é sensivel e especifica na deteccdo de C. fetus. A especificidade, a senshilidade, a
praticidade, e a rapidez em relacdo a culturg, tornam a PCR uma dternativa mais ficiente
para o0 diagnogtico da campilobacteriose genitd bovina, assm permitindo uma mehor
edimativa da prevaléncia desta enfermidade em nossos rebanhos, para a adocdo de medidas
de controle, visando aumentar a produtividade dos mesmos.
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