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RESUMO

ANALISE BACTERIOLOGICA, CITOLOGICA E HISTOPATOLOGICA DO TRATO
REPRODUTIVO DE VACAS DE ABATE

AUTORA: Julia Brum Spreckelsen Casarin
ORIENTADORA: Mara lolanda Batistella Rubin

Doencas reprodutivas causam altas perdas econdmicas nos rebanhos bovinos,
sendo a endometrite uma das alteracbes mais relevantes. Os objetivos desta
pesquisa foram avaliar a associacdo dos achados fisiopatolégicos em exames
macroscopicos, bacterioldgicos, citolégicos e histopatoldgicos nas por¢cbes do trato
genital de 23 vacas abatidas, bem como avaliar a necessidade de associacéo destes
exames para efetuar diagnostico fidedigno. A avaliagdo macroscopica da secrecao,
0s exames histopatologico, citoldogico e as bactérias identificadas foram
correlacionados. Nao houve associacdo (P>0,05) dos resultados nas diferentes
por¢cdes do trato genital. Na vagina foram isoladas as bactérias Trueperella
pyogenes e Escherichia coli. Na cérvix, em apenas 2/23 (8,6%) amostras isolou-se
Enterococcus faecalis e gram negativo oxidase positiva. No Utero houve isolamento
apenas da bactéria Staphylococcus epidermidis. As amostras histopatolégicas
classificadas em grupo Il e lll ndo apresentaram alteragcbes detectadas no exame
macroscopico. As amostras com secrecdo nao fisioldégica na vagina e cérvix nao
apresentaram alteracdes nos outros exames na porcado uterina. A amostra com
cultura bacteriolégica positiva no Utero demonstrou uma infeccdo ascendente
através da alta contagem de granulocitos nas trés por¢cdes analisadas. O presente
estudo refor¢ca o conceito de que a vaginite e cervicite diagnosticadas pelo exame
clinico na vaca ndo retratam o real status da salude uterina e por esta razdo, o
tratamento do Utero deve ser conduzido com critério, alicercado nos exames
complementares para definir a terapia adequada para cada situagéo.

Palavras-chave: Endométrio. Granuldcitos. Bactérias. Bovinos.



ABSTRACT

BACTERIOLOGICAL, CYTOLOGICAL AND HISTOPATHOLOGICAL
EXAMINATION OF THE REPRODUCTIVE TRACT OF SLAUGHTERED COWS

AUTHOR: Julia Brum Spreckelsen Casarin
ADVISOR: Mara lolanda Batistella Rubin

Reproductive diseases, mainly endometritis, are important hurdles in cattle raising, In
the current study we evaluated gross, bacteriological, cytological, and histological
findings from selected sites of the genital from 23 slaughtered cows and tested
whether there is an association between these findings and the probability of
reaching a reliable diagnosis. The results from the examinations of macroscopic
aspects of uterine secretions, the cytological, bacteriological, and histopathological
findings were then correlated. There was no significant correlation (P>0.05) of the
statistical data from different parts of the genital tract. Trueperella pyogenes and
Escherichia coli were isolated from the vagina in 3/23 cases. In only 2/23 samples
Enterococcus faecalis and a gram-negative, oxidase-positive bacteria were isolated
from the cervix uteri. Only Staphylococcus epidermidis, in 1/23 case, was isolated
from the uterus. Histopathological findings in uterus from samples of Groups I
(moderate lesions) and Il (severe lesions) did not translated in grossly visible
changes. Samples from reproductive tracts with secretion in the vagina and cervix
uteri had no detectable changes in the other parameters analyzed from this portion.
Uterus with positive bacterial culture had evidence of ascendant inflammation judging
by the high granulocyte count in the three analyzed portions. This study reinforces
that vaginitis and cervicitis in the cow diagnosed only by clinical examination does
not reflect the real status of the uterine health. For this reason, treatment of uterine
disorders should be conducted based on reliable tests to determine the appropriate
therapy for each situation.

Keywords: Endometrium. Polymorphonuclear. Bacteria. Bovine.
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1. INTRODUCAO

A rentabilidade da bovinocultura esta intimamente associada a saude
reprodutiva dos animais e as infecgcbes uterinas frequentemente causam aumento do
intervalo entre partos, repeticAo de cios, reducdo na taxa de concepcdo e
infertilidade, ocasionando prejuizos ligados ao custo de tratamento, perda produtiva
e descarte dos animais. Em geral, a contaminacdo do ambiente uterino ocorre
durante o parto, o que pode culminar na instalacdo de infeccdo puerperal. As
infeccbes uterinas no periodo pos-parto frequentemente causam aumento do
intervalo entre partos, repeticdo de cios, reducdo na taxa de concepcdo e
infertilidade.

Os estudos sobre a saude uterina datam desde a década de 60 e as bactérias
patogénicas ja foram identificadas. Escherichia coli, Trueperella pyogenes e
Fusobacterium necrophorum sao consideradas as causas bacterianas primarias de
doencas uterinas. No entanto, outras bactérias como Bacterioides spp, Ureaplasma
spp, Staphylococcus spp, Helcococcus spp, Prevotella melaninogenicus e
Streptococcus spp também tém sido associadas com doencas uterinas (MACHADO
et al., 2012).

Segundo LeBlanc et al. (2002), a presenca de bactérias no Utero provoca
inflamacéo, lesdes histoloégicas no endométrio e atraso na involugao uterina, levando
a metrite, ou a endometrite cronica. A gravidade da inflamacdo é dependente, em
parte, do tipo das bactérias presentes, embora o estabelecimento e a persisténcia da
infeccdo também sd&o influenciados pela eficiente resposta inata, imunidade
adquirida, fatores genéticos e Utero saudavel.

Para analise da morfologia endometrial, a bidpsia uterina € ideal, pois uma
amostra do endométrio € representativa de toda a mucosa (BONNETT et al., 1991).
Quando o Utero é infectado, células inflamatérias invadem o endométrio. Nesta
situacdo observa-se necrose local, hiperemia, congestdo, com elevacdo no ndmero
de células no tecido, linfécitos, macrofagos e neutréfilos, com presenca de glandulas
uterinas apresentando dilatacdo cistica ou atrofia e com fibrose periglandular,
quadro relacionado com efeito deletério no desempenho reprodutivo (CORDEIRO et
al., 1989b).

O diagnodstico das doencas uterinas se baseia no exame clinico geral e

especifico, com exames complementares de citologia uterina, através da contagem
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das células inflamatérias (CORDEIRO et al., 1989a) coletadas por esfregaco do
limen uterino e histopatoldgico das bidpsias uterinas (CORDEIRO et al., 1989b). A
campo, o diagnéstico da endometrite baseia-se na presenca de secrecdo purulenta
no muco vaginal e a gravidade da enfermidade é mensurada associando-se a data
do parto e eventos agravantes, como distocias, retencéo de placenta, natimorto, com
alteracbes sistémicas no animal, tais como aumento da temperatura e as
caracteristicas da secrecao (coloracéao e odor).

Ao se efetuar o exame clinico geral e especifico do trato reprodutivo da vaca
espera-se que as alteracdes reprodutivas identificadas ao exame macroscopico
estejam em concordancia com os exames laboratoriais. Nossa hipétese fundamenta-
se na obrigatoriedade de contaminacdo bacteriana no Utero quando o diagnostico do
exame clinico aponta sinais de inflamac&o na vagina e/ou cérvix.

Este estudo teve como objetivo analisar a associacdo dos achados
fisiopatolégicos em exames macroscopicos, bacterioldgicos, citolégicos e
histopatolégicos para estabelecer um diagnéstico preciso das alteracdes

encontradas nas diferentes porcdes do trato genital feminino bovino.
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2. REVISAO BIBLIOGRAFICA

2.1 PROBLEMATICA DAS PATOLOGIAS REPRODUTIVAS

O trato reprodutivo saudavel é essencial para um desempenho reprodutivo
satisfatério. Com o passar das décadas a capacidade produtiva das vacas aumentou
marcadamente. O impacto deste aumento foi uma reducdo na fertilidade destes
animais, refletida pelo aumento de dias abertos, maior nUmero de servicos por
concepgdo e maior incidéncia de problemas reprodutivos resultando em descarte
dos animais (DHALIWAL et al, 1996). Doengas uterinas sdo conhecidas por
causarem altas perdas econémicas devido a queda na producédo de leite, menores
taxas de concepgdo, aumento do intervalo entre parto concepgdo ou primeiro
servico, aumento no intervalo entre partos e aumento no descarte de vacas por
falhas reprodutivas (HUSZENICZA et al., 1999; LEBLANC et al., 2002; SHELDON et
al., 2009).

Vacas diagnosticadas com endometrite clinica entre 20 e 33 dias pés-parto
tiveram 1,7 vezes mais probabilidade de serem abatidas do que vacas sem
endometrite (LEBLANC et al., 2002). Gilbert et al. (2005) detectaram que vacas
diagnosticadas com endometrite apresentaram 206 dias em aberto, enquanto que 0s
animais livres desta condi¢éo o valor foi de 118 dias. Animais com metrite pés-parto
tiveram aumento no tempo da primeira inseminacdo em 7,2 dias, a taxa de
concepcao para primeira inseminacédo reduziu em 20%, resultando em mais de 19
dias para a concepcao e o intervalo entre parto concep¢do aumentou em 18,6 dias
(FOURICHON et al., 2000).

2.2 ESTABELECIMENTO DA INFECCAO

A inflamacdo € uma reacdo celular desencadeada por estimulos nocivos,
incluindo a infeccdo e leséo de tecidos, que evolui como uma resposta adaptativa
para restaurar a homeostase nas ceélulas e tecidos de organismos simples
(MEDZHITOV, 2008).

Os sistemas de inflamacdo e imunidade inata evoluiram com a fisiologia
reprodutiva. Diversos mediadores servem como sinalizadores do processo

inflamatério, dirigindo a resposta por atracdo e ativacdo de células imunes,
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particularmente neutréfilos e macréfagos para remover agentes patogénicos e
células hospedeiras danificadas. A inflamacdo também faz parte da manutencéo da
homeostase do tecido durante as alteracdes fisiolégicas na arquitetura dos 6rgaos
durante a owlacdo, ou o parto. No entanto, a imunidade inata é vital para proteger o
trato reprodutor feminino dos efeitos adversos de infeccbes microbianas. Estas
infeccbes sdo particularmente importantes em bovinos, onde bactérias e virus em
muitos casos causam infertiidade (SHELDON et al., 2014).

Apds o parto, o revestimento uterino se desprende e deve ser regenerado
(SHELDON et al.,, 2009). Neste periodo as bactérias podem invadir a cavidade
uterina via ascendente através do canal do parto (SHELDON & DOBSON, 2004). As
barreiras anatdmicas como wulva, vagina e ceérvix retém as infeccdes microbianas
ascendentes que podem alcancar o Utero. Outras barreiras fisicas no trato genital
incluem o epitélio escamoso estratificado da vagina, o epitélio colunar do
endométrio, a membrana basal dos foliculos ovarianos e a zona pellcida do odcito
(SHELDON et al., 2014). No entanto, as bactérias patogénicas podem superar a
defesa imune inata, bem como a gravidade e duracdo da inflamacdo podem
comprometer a fertiidade (LEBLANC, 2015).

O estabelecimento da infeccdo tem como resultado a aderéncia de
organismos patogénicos na mucosa, colonizacdo e penetracdo no epitélio e/ou
liberacdo de toxinas bacterianas que levam ao estabelecimento da doenca uterina
(JANEWAY et al., 2001). A ocorréncia de metrite esta associada a inimeros fatores.
Wiliams et al. (2007) afirmam que a contaminacdo bacteriana intrauterina €
proveniente do ambiente ao qual a vaca € exposta apds o parto, da pele e das fezes
do préprio animal e das camas.

Décadas se passaram e 0s problemas no parto como distocia, natimorto e
parto gemelar continuam sendo os fatores que aumentam o risco de doencas
uterinas (MARKUSFELD, 1984; GIULIODORI et al., 2013). Potter et al (2010)
relataram que vacas primiparas tém maior probabilidade de sofrer danos uterinos
quando comparadas a vacas multiparas. Esta mesma equipe também observou que

a angulacdo da vulva predispde a contaminacao do limen uterino.

2.3  ALTERACOES DO TRATO REPRODUTINVO
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As definicbes de metrite e endometrite propostas por Radostis et al. (2002)
ditam que metrites sdo alteracBes inflamatorias que envolvem o endométrio, 0s
tecidos glandulares e as camadas musculares. Ja as endometrites envolvem apenas
o endométrio, sendo um processo inflamatério superficial do endométrio, que nao
atinge camada mais profunda que o estrato esponjoso do tecido.

A metrite € caracterizada por Utero aumentado, secrecdo uterina fétida,
aguosa, de coloracdo vermelho-acastanhada (DRILLICH et al., 2001) que ocorre
geralmente dentro de 21 dias apO6s o parto, com pico de incidéncia dentro da
primeira semana pos-parto (LEBLANC et al., 2002). Quando a metrite esta
associada com sinais de doenca sistémica (diminuicdo da producéo de leite, apatia,
ou outros sinais de toxemia) e temperatura > 39,5°C é chamada metrite puerperal.

A endometrite é definida como a inflamacado do endométrio e eliminacao de
catarro genital purulento 21 dias pds-parto, sem sinais de doenca sistémica ou
eliminacdo de catarro genital de aspecto muco-purulento apés os 26 dias pés-parto,
gue pode ser considerada o estagio de inflamacéo crénica uterina (SHELDON et al.,
2006). Histologicamente, segundo Kennedy et al. (1993) a endometrite é
caracterizada por dano epitelial, infiltracdo de células inflamatdrias, congestéao
vascular, edema e por variados graus de acumulo de linfocitos e plasmdcitos nas
camadas superficiais do tecido.

A endometrite é classificada como clinica ou subclinica. A endometrite clinica
caracteriza-se pela presenca de exsudatos uterinos purulentos (> 50% de pus) ou
mucopurulentos (aproximadamente 50% de pus, 50% de muco) detectaveis na
vagina 21 dias poés-parto (SHELDON et al, 2006). A endometrite subclinica foi
definida por Kasimanickam et al. (2004) quando ha presenca de > 18% de
neutréfilos na citologia uterina, sendo as amostras coletadas 20-33 dias apds o parto
ou > 10% de neutréfilos em 34-47 dias pés-parto. Vacas com retengdo de placenta,
metrite, ou apenas febre sem sinais clinicos tem o dobro do risco de desenvolverem
endometrite subclinica 30 dias pdés-parto. No entanto, ha reducdo gradativa na
prevaléncia da endometrite subclinica conforme a lactagdo progride nos primeiros
dois meses poés-parto. Nos casos de alteracdes inflamatorias leves ou localizadas,
nao foram observados sintomas clinicos. As secre¢es sdo totalmente reabsorvidas
pela mucosa do aparelho genital (SANTOS et al.,, 2009). A endometrite subclinica

passou a ser assim denominada por Dubuc et al. (2010) e Yasui et al. (2014) como a
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inflamacdo do endométrio determinada pela citologia, independente da presenca de

endometrite clinica.

24 INCIDENCIA DA METRITE E ENDOMETRITE NO REBANHO

O estudo de Sheldon et al. (2009) revelou que até 40% dos animais
apresentam metrite nas duas primeiras semanas apos o parto e em 10 a 15% destes
animais, a infeccdo persiste por pelo menos outras trés semanas, causando
endometrite. Andrade et al. (2005) avaliaram 1473 vacas e encontraram uma
frequéncia de 17% de alteracdes inflamatérias do utero. Em cinco fazendas de
vacas leiteiras os autores detectaram 53% dos rebanhos com endometrite citolégica.
Neste mesmo estudo, 22 vacas de uma universidade apresentaram 100% de
prevaléncia de endometrite aos 2 dias pés-parto e 89%, 58% e 41% na 4, 6 e 82
semanas poés-parto (GILBERT, 2005). Através da citologia, Barlund et al. (2008)
identificaram 11,1% do rebanho (n=189) como positivo para endometrite.

Na América do Norte, a metrite puerperal afeta 10 a 20% de vacas enquanto
que a incidéncia de endometrite € de aproximadamente 28%, variando 5,3-52,6%
(DUBUC et al., 2010; CHEONG et al., 2012). No municipio de Pupiales situado na
Colémbia, Timaran et al. (2014) encontrou incidéncia de 24,7% de endometrite
subclinica identificada através de citologia em um rebanho leiteiro de 174 animais.
Outro estudo com 400 vacas de 10 fazendas comerciais constatou que 27,3% e 21%
das vacas apresentaram endometrite clinica e subclinica, respectivamente
(PRUNNER et al., 2014). Moscuzza et al. (2015) ao avaliar 829 vacas de corte da
raca Angus detectando 38,9% de endometrite subclinica no rebanho, confirmando

os indices relatados na literatura.

25 AGENTES COMUMENTE ENCONTRADOS EM INFECCOES UTERINAS

Sabe-se que quase em sua totalidade as vacas sofrerdo contaminacao
bacteriana no Utero apdés o parto (SANTOS & BICALHO, 2012). Dawson (1959)
classificou esta contaminacdo como uma infec¢ao inespecifica, sendo a colonizagéo
inicial de bactérias no utero desconhecida sem a possibilidade de especificar a
bactéria que esta causando os sinais de infec¢do. Estudos posteriores relataram que

Escherichia coli, Trueperella pyogenes e Fusobacterium necrophorum séo
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consideradas as causas bacterianas primarias das alteracbes uterinas (MILLER et
al.,, 2007; BICALHO et al., 2010). Outras bactérias patogénicas como Bacterioides
spp, Ureaplasma spp, Staphylococcus spp, Helcococcus spp, Prevotella
melaninogenicus e Streptococcus spp também foram associadas com inflamacgdes
no trato reprodutivo (BONDURANT, 1999). Actinomyces, Lactobacilos, Bacilos,
Pasteurella e Pseudomonas foram encontradas em 395% das amostras.
Escherichia coli e Trueperella pyogenes foram encontradas em 16,8% e 13% das
amostras cultivadas. Streptococcus spp (31,3%), Staphylococcus spp. (20%),
Corynebacterium spp. (16,5%) e Bacillus spp. (10,5%) também foram isolados
(PRUNNER et al., 2014).

A Escherichia coli foi sugerida como sendo o principal agente patogénico
iniciador da infeccdo uterina no pos-parto (STUDER & MORROW, 1978).
Recentemente esta bactéria apresentou importancia na contaminacdo durante a
primeira semana poés-parto, especialmente durante os primeiros trés dias apds o
parto, induzindo alteracées com potencial para favorecer a infeccdo subsequente por
outros patégenos (BICALHO et al., 2012).

Fusobacterium necrophorum € uma bactéria Gram-negativa que em
sinergismo com Trueperella pyogenes, que é Gram-positiva, causa indmeras
infeccbes em bovinos como abcessos no figado, mandibula, casco e pulmdes,
podriddo nos cascos, mastite de verdo e difteria em bezerros (NAGARAJA et al.,
2005), bem como infecgbes uterinas (BICALHO et al, 2012). A andlise
metagendmica da microbiota bacteriana do Utero de vacas leiteiras ou com metrite
pés-parto evidenciou Fusobacterium necrophorum como a bactéria mais prevalente
em vacas com metrite e sua auséncia em vacas com trato reprodutivo sadio
(SANTOS etal.,, 2011).

Um habitante comum das vias respiratorias superiores, urogenital e
gastrointestinal de muitas espécies animais foi identificado como Trueperella
pyogenes estid associado com Bacterioides spp. (BRETZLAFF, 1987), Escherichia
coli (USMANI et al., 2001) e Fusobacterium nechophorum (BICALHO et al, 2012),
frequentemente identificado em vacas com metrite e endometrite.

Numerosas bactérias foram detectadas no ambiente uterino causando
infeccdo. Machado et al. (2012) observaram grande contaminacéo por Ureaplasma
spp, Helcococcus spp no Gtero de vacas com endometrite clinica e a prevaléncia da

Prevotella melaninogenica na sétima semana pds-parto em animais com este
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diagnostico. Quando o animal apresenta descarga vaginal com odor fétido, Williams
et al. (2005) destacaram a prevaléncia de Streptococcus spp e Mannheimia
haemolytica. Machado et al. (2012) encontraram Staphylococcus spp associado a
danos uterinos na vaca (MACHADO etal., 2012).

2.6  DIAGNOSTICO

O exame ginecoldgico tem como objetivos: comprovagdo ou exclusdo de
gestacao; avaliacdo das fases do ciclo estral; determinacédo dos transtornos do ciclo
estral e diagnostico de anomalias e enfermidades do sistema genital das fémeas.
Este se faz através da elaboracdo de uma ficha clinica para os animais; anamnese;
exame clinico geral e exame clinico especffico, sendo realizado através de exame
externo dos 6rgaos genitais femininos, exame interno dos 6rgados genitais, através
de palpacdo retal, exame vaginal e exames complementares (GRUNERT et al,
2005). A eficiéncia de diferentes técnicas durante a avaliacdo ginecologica para o
diagnostico das enfermidades do trato reprodutivo foi estudada por diversos autores
(STUDER & MORROW, 1978; CORDEIRO et al., 1989a; CORDEIRO et al., 1989b;
BONNET, etal, 1991; GRUNERT et al., 2005).

A presenca de fluxo vaginal purulento, diagnosticado através do exame
vaginal (STUDER & MORROW, 1978) foi associado com a densidade de bactérias
presentes no utero (SHELDON et al, 2004). O exame vaginal permite a
classificagdo da secrecdo genital e assim infere a intensidade do processo
inflamatério e infeccioso instalado no trato genital feminino, conforme proposto por
Grunert et al. (2005). Neste sistema, quando o exame vaginal revela um fluxo de
muco turvo, com estrias de catarro, cérvix ligeiramente aberta com coloragédo rosada
intensa e maior umidade na mucosa vaginal caracteriza-se por catarro genital de
grau 1. Quando a exame vaginal revela uma secrecdo muco-purulenta, com mucosa
cervical hiperémica e abertura do oOstio cervical, podendo haver prolapso do primeiro
anel, caracteriza-se por catarro genital de grau 2, e quando no exame detecta-se um
catarro genital de aspecto purulento, podendo apresentar odor fétido, aumento da
umidade vaginal, cérvix pérvia, podendo haver prolapso dos anéis cervicais
caracteriza-se por catarro genital de grau 3.

A importancia da avaliagédo uterina e cervical para auxiliar na diferenciagcéo de

manifestacdes fisiologicas e patologicas foi relada por Wehrend et al. (2003) ao
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examinarem vacas no periodo pré e pos-parto com auxilio de ultrassom. Polat et al.
(2015) descreveram a ultrassonografia como método de diagndstico preferido na
reproducdo animal, devido a sua natureza ndo invasiva. No referido estudo, as
diferentes texturas detectadas na ultrassonografia tiveram associagao positiva com
os achados na citologia uterina.

A afirmativa de que a citologia € um método eficiente para a avaliagdo dos
processos infecciosos uterinos na vaca foi citada por Cordeiro et al. (1989a) ao
demonstrar que a citologia € um método eficiente para a avaliacdo dos processos
infecciosos uterinos, ressaltando ainda que os neutréfilos sdo a principal linha de
defesa do endométrio, resultando no aumento da populacdo de polimorfonucleares
(PMN - também denominados granulécitos) dentro do lamen uterino (WATSON,
1990; BUTT et al.,, 1991).

Quando o utero é infectado, células inflamatérias invadem o endomeétrio.
Nesta situacdo observa-se necrose local, hiperemia, congestdao, com elevagcdo no
nimero de células no tecido, linfécitos, macréfagos e neutréfilos, com presenca de
glandulas uterinas apresentando dilatacdo cistica ou atrofia e com fibrose
periglandular, quadro relacionado com efeito deletério no desempenho reprodutivo
(CORDEIRO et al.,, 1989b). Nesta pesquisa, os autores detectaram que nao houve
correlacdo entre o exame clinico e o histopatolégico do endométrio de vacas leiteiras
com catarro genital.

Barlund et al. (2008) detectaram que animais com > 8% PMN identificados na
citologia uterina, tem 1,9 chances a mais de néo estar prenhes aos 150 dias.

Um estudo posterior comprovou que somente se pode determinar relacao
entre o fluxo purulento e endometrite apds realizacdo de citologia uterina (DUBUC et
al., 2010). Entretanto, o percentual de PMN para definir endometrite subclinica varia
de acordo com o periodo pds-parto em que 0s animais se encontram. A prevaléncia
de endometrite subclinica depende do ponto de corte do percentual de granulécitos
utilizado para diagnostico e do tempo decorrido entre a paricdo e avaliacdo da
situacao uterina (LEBLANC, 2008).

Para andlise da morfologia endometrial, a bidpsia uterina é ideal, pois uma
amostra do endomeétrio é representativa de toda a mucosa (BONNETT et al., 1991).

Como ja mencionado, na literatura ndo se identificou um estudo em que

vagina, cérvix e Utero tenham sido objeto de pesquisa em conjunto para identificar a
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associacado ou nao, entre a avaliacdo macroscoépica, bacteriolégica, citoldgica

(vagina, Cérvix e Utero) e histopatolégica (Utero) na vaca.
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Reproductive diseases, mainly endometritis, are important hurdles in cattle raising, In the current study we
evaluated gross, bacteriological, cytological, and histological findings from selected sites of the genital from 23
slaughtered cows and tested whether there is an association between these findings and the probability of
reaching a reliable diagnosis. The results from the examinations of macroscopic aspects of uterine secretions, the
cytological, bacteriological, and histopathological findings were then correlated. There was no significant
correlation (P>0.05) of the statistical data from different parts of the genital tract. Trueperella pyogenes and
Escherichia coli were isolated from the vagina in 3/23 cases. In only 2/23 samples Enterococcus faecalis and a
gram-negative, oxidase-positive bacteria were isolated from the cervix uteri. Only Staphylococcus epidermidis, in
1/23 case, was isolated from the uterus. Histopathological findings in uterus from samples of Groups II
(moderate lesions) and III (severe lesions) did not translated in grossly visible changes. Samples from
reproductive tracts with secretion in the vagina and cervix uteri had no detectable changes in the other
parameters analyzed from this portion. Uterus with positive bacterial culture had evidence of ascendant
inflammation judging by the high granulocyte count in the three analyzed portions. This study reinforces that
vaginitis and cervicitis in the cow diagnosed only by clinical examination does not reflect the real status of the
uterine health. For this reason, treatment of uterine disorders should be conducted based on reliable tests to
determine the appropriate therapy for each situation.

INDEX TERMS: Cattle diseases, reproductive diseases, endometritis.

Doengas reprodutivas causam altas perdas econdmicas nos rebanhos bovinos, sendo a endometrite uma das
alteragdes mais relevantes. Os objetivos desta pesquisa foram avaliar a associagdo dos achados fisiopatoldgicos
em exames macroscopicos, bacteriolégicos, citologicos e histopatolégicos nas porgdes do trato genital de 23
vacas abatidas, bem como avaliar a necessidade de associacdo destes exames para efetuar diagndstico fidedigno.
A avaliagdo macroscdpica da secrecdo, os exames histopatoldgico, citolégico e as bactérias identificadas foram
correlacionados. Ndo houve associacdo (P>0,05) dos resultados nas diferentes por¢des do trato genital. Na
vagina foram isoladas as bactérias Trueperella pyogenes e Escherichia coli. Na cérvix, em apenas 2/23 (8,6%)
amostras isolou-se Enterococcus faecalis e gram negativo oxidase positiva. No utero houve isolamento apenas da
bactéria Staphylococcus epidermidis. As amostras histopatolégicas classificadas em grupo II e III nio
apresentaram alteracdes detectadas no exame macroscopico. As amostras com secrecdo nio fisiologica na vagina
e cérvix ndo apresentaram alteragdes nos outros exames na por¢do uterina. A amostra com cultura
bacteriolégica positiva no dtero demonstrou uma infec¢do ascendente através da alta contagem de granulécitos
nas trés porg¢des analisadas. O presente estudo reforca o conceito de que a vaginite e cervicite diagnosticadas
pelo exame clinico na vaca ndo retratam o real status da saide uterina e por esta razdo, o tratamento do uUtero
deve ser conduzido com critério, alicercado nos exames complementares para definir a terapia adequada para
cada situacgio.

INDEX TERMS: Endométrio. Granulécitos. Bactérias. Bovinos.
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INTRODUCTION

Profitability in cattle raising industry is closely related with a sound reproductive capacity. Reproductive
problems are usually multifactorial regarding their causes. Endometritis and metritis are probably the most
important pathological conditions of the reproductive tract of cows and responsible for increased intervals
between calving, repeated heats, decreased rate of conception, and infertility.

Physiologically, before deliverance the uterine lumen is sterile. However if bacterial invasion does occur it
could induce fetal reabsorption or abortion (Semambo et al. 1991, Sheldon 2009). A large spectrum of bacteria
was isolated from the uterus of > 90% of cows soon after parturition and this prevalence of infection decreases
with time (Elliot et al. 1968).

Different diagnostic methods, including vaginal examination, Metricheck device, ultrasonography, cytology
and uterine biopsy have been used to evaluate uterine health status and to orient therapy in cases where
pathological conditions are found.

Uterine contaminant bacteria are nonspecific and belong to a great number of bacterial species (Griffin et al.
1974, Sheldon et al. 2002). A number of bacteria, namely Streptococcus spp., Staphylococcus spp. and Bacillus
spp., have been isolated from the uterus of cows without signs or puerperal metritis (Huszenicza et al. 1999)
while T. pyogenes, Escherichia coli, Fusobacterium necrophorum, Prevotella melaninogenicus, Bacteroides spp. and
Clostridium, spp. were detected in the uterus from cows with endometritis (Bondurant 1999, Huszenicza et al.
1999, Mateus et al. 2002). The uterine biopsy is ideally used for evaluation of endometrial morphology since the
small sample for histological examination is representative of the whole endometrial mucosa. (Bonnett et al.
1991). When the uterus is infected, inflammatory cells infiltrate the endometrium and other acute and chronic
inflammation occur (Cordeiro et al. 1989b); those include necrosis, hyperemia, increased numbers of
neutrophils, lymphocytes, and macrophages, cystic dilatation of endometrial glands or atrophy associated with
compromised reproductive performance (Cordeiro et al. 1989b).

Cytology is an efficient method to evaluate uterine infections in cows (Cordeiro et al. 1989a). Additionally, as
pointed out elsewhere neutrophils are the main defense line against infectious agents and there is an
accumulation of these cells in the endometrium (Watson, 1990, Butt et al. 1991). Neutrophils will hereafter be
referred to as granulocytes in order to accommodate eosinophils and basophils under this denomination.

Examining the general clinical and specific aspects of the reproductive tract of the cow it is hoped that the
reproductive changes encountered at gross examination correlate with laboratorial exams. It is hypothesized
here that the bacteria found in the vagina and cervix uteri of cows with endometritis do not differ from those
found in the endometrium. Based on this hypothesis the necessity of invasive uterine diagnostic methods are
questioned as when inflammatory changes can be detected by clinical examination in the vagina and/or cervix
uteri.

The objective of this study was evaluate whether there is an association between macroscopic,
bacteriological, cytological and histopathological findings in the reproductive tract of slaughtered cows and if
this putative association would allow for a reliable diagnosis.

MATERIAL AND METHODS

Animal care and approval. Study design, collection of specimens of was approved by the Ethical Committee
of the UFSM and registered under the number 3737040216.

Animals and study design. The study was carried out at the Laboratério de Embriologia Animal
(Embryolab) of the Universidade Federal de Santa Maria (UFSM), Southern Brazil, using the grossly healthy
reproductive tract (hereafter referred as specimens) of 23 clinically normal slaughtered cows. The specimens
were collected at local abattoirs from August-December, 2015.

Sampling. The specimens of slaughtered cows were collected at random in plastic trays previously disinfect
with 70% ethanol and cover with sterile surgical field. Each portion of the specimen was cleaned with 70%
ethanol immediately before sampling which was performed with gloved hands directly from each portion of the
specimen to be analyzed through an incision using a scalpel with a new sterile blade for each portion.

All the portions of the collected specimens were grossly examined for detection of secretion and integrity of
the mucosa of vagina, cervix uteri, and uterine horns. Data were written down in a spreadsheet for future
correlation. Presence or absence of secretion was classified as (1) absent; (2) clear and translucent mucous; (3)
yellow mucous; (4) bloody mucous; (5) mucopurulent; and (6) bloody mucous associated with and edematous
specimen wall. Gross aspect classification as 3-5 was considered potentially indicative of inflammation.

Samples for bacteriology and cytology were taken from the cervix uteri, vagina, and from the left uterine
horn. Bacteriological and cytological samples were consistently taken in the following sequence: uterine horn,
cervix uteri and vagina. From the left horn the bacteriological sample was obtained through the insertion of
sterile swab (Absorve®, Citotest Labware Manufacturing CO, China). The collected sample was placed in Stuart
medium, identified and kept in a thermos with recycled ice packets. From the same incision, sampling done for
cytology was made using a gynecological brush (Vagispec®, Adlin Plasticos LTDA, Jaragua do Sul, Brazil).
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Immediately after sampling, a smear was made with the brush on glass histological slides, which were dried at
room temperature. The same procedures were applied to cervix uteri and vagina.

Using a sterile scalpel and scissors 3x2 cm endometrial biopsies were taken from the right uterine horn and
fixed in Bouin’s solution.

Processing and evaluation of samples. Samples for bacteriology were sent to a reference laboratory
accredited 1SO9001 for bacterial isolation and identification.

Samples (smears) for cytological examination were stained with panoptic stain (Laborclin®, Sdo José dos
Pinhais, Brazil). Cells were identified as epithelial, lymphocytes, monocytes, and granulocytes. One hundred cells
were counted in each slide. Endometritis were considered when and excess of 10% granulocytes counted.

The excess Bouin’s solution was cleansed from fixed endometrial fragments by successive alcohol baths and
then routinely processed for histopathology Histological findings were classified as shown in Table 1.

Statistical analysis. The obtained data were organized in order to evaluate the association among the results
of the various examinations carried out in each portion of the specimen and among different portions of the
specimen with each exam. To evaluate the results of uterine histopathology the Comparison of Paired
Proportions Test was applied, grouping the data of macroscopic, bacteriological and cytological findings. For the
cervix uteri and vagina, and the absence or presence of secretion with pathological aspect. Paired Proportions
Comparison Test was applied to granulocytes < 10 and granulocytes > 10, and bacteriology positive or negative.
Results as P<0.05 were considered statistically different.

RESULTS
Data on the evaluation of the different portions of the reproductive tract of the 23 slaughtered cows and the
results of Paired Proportions Comparison Test applied to the different parts of the reproductive tract are
summarize respectively in Tables 2 and 3.

Vagina

Two of the 23 samples had secretion of yellow mucous, 7/23 had translucent mucous secretion and in 14/23
secretion was not detected. Results of cell counting in cytological slides were as folows: in 8/23 there was a
proportion = 10% of granulocytes. Only 3/23 of the samples yielded bacterial growth, one of T. pyogenes and two
of E. coli. There was no significant relationship of statistical data (P>0.05) when the correlation of bacteriological,
histological exams was applied vaginal samples.

Cervix uteri

Two out of 23 samples displayed yellow mucous; in 2/23 samples had translucent mucous and in 19/23
secretion was not observed. In the evaluation of the cytological slides 3/23 samples had a proportion =2 10% of
granulocytes. Bacterial culture yielded Enterococcus faecalis in 1/23 and a gram-negative, oxidase-positive
bacterium in another one (1/23).

Uterus

In eighteen out of the 23 examined uteri no secretion was observed. In the remaining 5 samples, 2 had
translucent mucous, one had bloody mucous, one had mucopurulent secretion and in one case the uterus was
hemorrhagic and edematous.

Bacterial culture yielded Staphylococcus epidermidis from two samples out of the 23 examined.

Moderate histopathological changes (Group II) were found in 5/23 of the endometrial samples, and severe
lesions and in 4/23 of the samplesThe Paired Proportions Comparison Test applied to uterine samples per each
group associated with the macroscopic evaluation of the secretion, percentage of granulocytes and
bacteriological results, and also the gross examination of the cervical and vaginal secretions compared with the
cytological (percentage of granulocytes) and bacteriological results from samples of different sites of the
reproductive tract do not necessarily correlate. In 3/23 of the samples microscopic inflammatory exudate was
found but no bacteria was isolated from these samples.

The results from gross, bacteriological, cytological and histopathological exams from the vagina, cervix uteri,
and uterus are in Table 2.

DISCUSSION
The pathogenesis of uterine diseases was investigated by several research groups (Thurmond et al. 1993,
LeBlanc et al. 2002, Chenault et al. 2004, Kasimanickam et al. 2005, Goshen & Shpigel 2006, Galvao et al. 2009)
and there is a well stablished consensus that endometritis strongly compromises the reproductive performance
of cows (Hartmann et al. 2016). Routine diagnostic method used by veterinarian practitioners to identify uterine
changes consists in a thorough gynecological exam, which includes rectal and vaginal clinical examination.
Uterine diseases in reproductive purpose cows of are classified as puerperal metritis, clinical metritis, clinical

endometritis and subclinical endometritis (Sheldon et al. 2006).
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Clinical endometritis is characterized by purulent (>50% of pus) or mucopurulent (50% pus, 50% mucous)
uterine discharge (Sheldon et al. 2006). Endometritis is generally diagnosed by examining the uterus trough
transretctal palpation to evaluate size, horn symmetry, uterine fluctuation (Grunert 1979) and examining uterine
discharge with the help of a vaginal speculum (LeBlanc et al. 2002); (2) The Metricheck device (McDougall et al.
2007); and (3) transretctal palpation with gloved hand (Williams etal. 2005).

In the current study there was a lack of correlation between the presence of vaginal and/or cervical secretion
and the presence of uterine disease; nor could be established a correlation between the secretion and
complementary exams (bacteriological, cytological and histopathological). These findings strength the assertion
that the evaluation of non-physiological vaginal secretion is not a reliable diagnostic method for bovine
endometritis (McDougall 2001). Recently, the prevalence of cervicitis and its effects in the reproductive
performance were studied in dairy cows 42-50 days after parturition through rectal and vaginal exam, cervical
and uterine cytology with Citobrush, and endometrial biopsy (Hartmann et al. 2016). Conception rate in cows
(n=157) with severe cervicitis and endometritis decreased dramatically (29%) while the conception rates in
cows with only cervicitis was 34%. The authors suggest that cervicitis occurs independently from endometritis,
since in 66.3% of the exams cervicitis without endometritis was identified. Thus the association of
complementary exams is fundamental for the definitive diagnosis.

Although the results of the current study were obtained from specimens collected from slaughtered cows
without individual clinical histories, the data clearly demonstrate the need of performing complementary exams
to obtained a more accurate information on the uterine status and the related fertility.

The histopathological uterine lesion score shows interesting data. It was found that in 9/23 of the uterus the
endometrial lesion score was within Groups II and IIl, demonstrating that these cows had some degree of fertility
compromise. However, only from one cow (Cow 2 in Table 2), a microorganism, S. epidermidis, was isolated.
Although additional studies are desirable to confirm some of our data, these results suggest that is probable the
degree of endometrial inflammation and atrophy do not correlate with bacterial infection.

Out of the 23 reproductive tracts studies 12 had some type of change identified by the complementary exams
(Tablel). The most severe change was observed in Cow 2, which presented vaginitis, cervicitis and endometritis
diagnosed by the presence of > 10% of granulocytes and positive bacterial cultures.

Two cows (22 and 23) presented only cervicitis diagnosed by the presence of > 10% of granulocytes positive
bacterial cultures. Seven cows (3, 4, 11-13, 19 and 21) presented vaginitis, diagnosed by the presence of > 10%
of granulocytes in the cytological examination. These data convey that the main criteria for culling cows for
slaughter should be the pathological changes in the reproductive tract.

Additionally, these results show that the bacteria presence is generally associated with granulocyte presence,
but the inverse is not always true. Bacteriology detected E. coli in the vaginal portion in two samples in which the
presence of > 84% and 100% of granulocytes was counted on cytological exam and in which, the macroscopic
examination detected secretion with pathological characteristics. However, in the cervix uteri and uterus there
were no bacterial growth in the absence of abnormal secretion. T. pyogenes was cultured from the vaginal
portion of one of the reproductive tracts in which 18% of granulocytes was counted on cytological exam

One of the main uterine problems causing important economic losses is subclinical endometritis (Galvao
2012). This disease is defined by the presence of >10% of granulocytes in the endometrium (Sheldon et al.
2006). None of uterine samples of the current study revealed de right numbers of granulocytes to characterize
subclinical endometritis as itis defined (Galvdao 2012).

The current study reinforces the concept that vaginitis and cervicitis in the cow diagnosed by the clinical
exam do not translate the real uterine health status and, for this reason, the treatment of uterine disease should
be conduct within criteria based on complementary exams, which will define the proper therapy in each
occasion.
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Table 1

Classification of histological findings in the 23 reproductive tracts collect from slaughtered cows
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Group

Histological findings

[

II

III

Endometrium either without pathological changes or with mild changes, such as mild
inflammatory mononuclear focal infiltrate, mild focal periglandular fibrosisand a few dilated
glandular lumina.

Endometrium with more severe changes than those of Group I, such as diffuse granulocyte
infiltrate, moderate mononuclear infiltrate with or without lymphoid nodules. Moderate focal
fibrosis with or without associated mild to moderate dilatation of some glandular lumina.

Endometrium with severe pathological changes which would significantly compromise fertility.

These changes include diffuse mononuclear infiltrate associated or not with lymphoid follicles,
multifocal or diffuse fibrosis, regardless of the degree of severity, and glandular nests with
dilated glandular lumina; endometrial hypoplasia; pyometra; endometrial atrophy.
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Table 2
Data on the evaluation of the different portions of the reproductive tract of 23 slaughtered cows
Vagina Cervix uteri Uterus
Bacteriology Secretion | Granulocyte | Bacteriology Secretio | Granulocyte Bacteriology Secretio | Granulocyte | Histopathology
s (%) n s (%) n s (%)
1 1 0 1 0 1 0 Gl
2 1 96 1 10 Staphylococcus 1 1 GIII
epidermidis
3 1 92 1 0 1 0 GII
4 1 88 1 0 1 0 GII
5 1 0 2 1 2 0 GI
6 1 0 3 3 1 0 GI
7 1 0 1 0 1 0 GI
8 2 2 1 0 1 0 Gl
9 1 0 1 0 5 0 GIII
10 2 1 1 0 6 0 GIII
11 2 10 1 0 1 0 GII
12 Escherichia coli 3 84 1 9 1 0 GI
13 Escherichia coli 3 100 1 0 1 0 GII
14 2 4 1 0 1 0 GI
15 2 4 2 2 2 0 GI
16 1 0 1 0 1 0 GI
17 1 0 1 0 4 0 Gl
18 2 6 3 5 1 0 Gl
19 2 15 1 0 1 0 GI
20 1 0 1 0 1 0 GI
21 Trueperella 1 18 1 0 1 0 GII
pyogenes
22 1 0 Enterococcus 1 37 1 0 GIII
faecalis
23 1 0 Gram - 1 22 1 0 GI
Oxidase +

Secretion: (1) absent; (2) clear and translucent mucous; (3) yellow mucous; (4) bloody mucous; (5) mucopurulent; and (6) bloody mucous associated with and edematous specimen

wall.
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Relationship of the histopathology (Groups I and III) with gross characteristic of uterine secretion, granulocytes per 100 cells and bacteriological
culture, and relationship of the proportion granulocytes per 100 cells, granulocytes per 100 cells with the gross aspect of the secretion sampled from
the lumen of the cervix uteri, vagina and uterus from 23 slaughtered cows.

Uterus Total
GI GII GIII

n (%) n (%) n (%)
Absence of secretion 13 (56.52) P >0.05 5(21.73) P > 0,05 2 (8.69) P >0.05 20
Secretion with pathological aspect 1 (4.34) 0(0) 2 (8.69) 3
Granulocytes< 10 14 (60.86) P >0.05 5(21.73) P >0,05 4(17.39) P >0.05 23
Granulocytes> 10 0(0) 0(0) 0 (0) 0
Positive bacterial culture 14 (60.86) P >0.05 5(21.73) P >0,05 3(13.04) P > 0.05 22
Negative bacterial culture 0(0) 0(0) 1(.,34) 1

Cervix uteri
Absence of secretion Secretion with pathological
characteristics

n (%) n (%)
Granulocytes< 10 18 (78.26) P >0.05 2 (8.69) P >0.05 - 20
Granulocytes> 10 3(13.04) 0(0) - 3
Positive bacterial culture 19 (82.60) P >0.05 2 (8.69) P >0.05 - 21
Negative bacterial culture 2 (8.69) 0(0) - 2

Vagina
Absence of secretion Secretion with pathological
characteristics

n (%) n (%)
Granulocytes< 10 15 (65.21) P >0,05 0(0) P >0.05 - 15
Granulocytes> 10 6 (26.08) 2 (8,69) - 8
Positive bacterial culture 20 (86.95) P >0,05 0(0) P >0.05 - 20
Negative bacterial culture 1 (4.34) 2 (8.69) - 3

GI (Group I) Endometrium either without pathological changes or with mild changes, such as mild inflammatory mononuclear focal infiltrate, mild focal periglandular fibrosis and a

few dilated glandular lumina.

GII (Group II) Endometrium with more severe chances than those of GI, such as diffuse neutrophilic infiltrate , [ moderate, mononuclear infiltrate with or without lymphoid nodules.
Moderate focal fibrosis with or without associated mild to moderate dilatation of some glandular lumina.
GIII (Group IIT) Endometrium with severe pathological changes which would significantly with fertility. These changesinclude diffuse mononuclear in filtrate associated or not with

lymphoid follicles, multifocal or diffuse fibrosis regardless of the degree of severity and glandular nests with dilated of glandular lumina; endometrial hypoplasia; p yometra;

endometrial atrophy.



29

4. CONCLUSOES

Em todas as porcbes do trato genital a auséncia de bactérias foi
associada com baixa contagem de granulocitos e com a auséncia de secre¢cdo com
caracteristicas patologicas.

O presente estudo reforgca o conceito de que a vaginite e cervicite
diagnosticadas pelo exame clinico na vaca nao retratam o real status da saude
uterina e por esta razdo, o tratamento do Utero deve ser conduzido com critério,
alicercado nos exames complementares para definir a terapia adequada para cada

situacao.
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