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“O sertanejo sente e volta as origens,

No desespero de encontrar tranquilidade,
Embora quase nédo existam matas virgens,
A gente encontra os retalhos de saudade,;
Uma tapera com os restos de um curral,
Sao fragmentos do que foi a mocidade,
Se a saudade é um bem que me faz mal,

Vou vivendo de lembrancgas para ter felicidade...”

GERSON COUTINHO DA SILVA (GOIA)
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RESUMO

Na clinica médica de bovinos, os desvios prematuros de pénis sao citados como
importantes enfermidades, acometendo touros de diferentes ragas, idades e
aptiddes, dificultando ou inabilitando o touro a cépula. Entretanto, dependendo do
desvio, as técnicas tradicionais de correcdo tém culminado em resultados
questionaveis. Em consequéncia desses inconvenientes, métodos alternativos
utilizando implantes de biomateriais tém sido alvo de estudos. Neste sentido,
objetivou-se nesta pesquisa realizar um estudo epidemiolégico das principais
enfermidades que acometem o aparelho reprodutor dos touros e avaliar dois
métodos cirurgicos utilizando a tela de polipropileno e de quitosana, como
biomateriais na correcdo do desvio prematuro do pénis do touro. Inicialmente,
realizou-se um estudo epidemiolégico retrospectivo, referente aos anos de 1982 a
2007 e utilizando um universo de 12.320 touros de diferentes racgas e idades, das
enfermidades de importancia cirurgica que acometem o aparelho reprodutor.
Essas informagdes foram obtidas em visita as propriedades apos aplicagao de um
questionario estruturado fechado e exame clinico dos touros apontados como
possiveis portadores de injurias no aparelho reprodutor. Também foi utilizado no
estudo epidemiolégico um banco de dados contendo informag¢des zootécnicas
catalogadas em diferentes anos por profissionais que atuam na area da
reprodugdo. Por meio deste estudo, realizado em diversas regides do estado de
Goias, foi possivel diagnosticar as doencas responsaveis pela perda ou
deficiéncia da integridade do aparelho reprodutor de touros, além das ragas e
idades mais acometidas de acordo com cada doenca. Os aspectos
epidemioldgicos avaliados indicaram ocorréncia expressiva de touros portadores
de enfermidades do aparelho reprodutor passiveis de tratamento cirurgico,
sugerindo etiologia multifatorial. O manejo e a caracteristica racial dos animais
foram os principais fatores predisponentes relacionados a etiopatogenia das
enfermidades da genitalia dos touros, sendo que as de maior relevancia foram
diagnosticadas no prepucio e na glande. Na segunda etapa realizou-se estudo
anatébmico do ligamento apical do pénis do touro, certificando-se do seu real
posicionamento no corpo peniano. Posteriormente, procurou-se por meio de duas

diferentes abordagens cirurgicas, induzir experimentalmente a enfermidade. Para
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isto, foram utilizados 24 touros divididos em dois grupos experimentais, conforme
metodologia cirurgica utilizada. Apos pleno dominio da técnica cirurgica mais
adequada para promover a indugao do desvio prematuro do pénis do touro, foram
utilizados 21 bovinos com idade de 18 a 20 meses, para indu¢ao da enfermidade,
sendo num segundo momento, avaliados o tipo e grau do desvio peniano
apresentado pelos animais. Posteriormente, procurou-se corrigir o desvio
utilizando como implantes filme de quitosana e a tela de polipropileno, como
biomateriais. Avaliagdes clinicas, testes de comportamento sexual e capacidade
de copula e exames histopatolégicos do sitio de implante, foram utilizados para
avaliacao da eficiéncia dos métodos de corregao cirurgicos propostos. Tanto a
tela de polipropileno como o filme de quitosana mostraram-se ineficazes na
correcao do desvio prematuro do pénis do touro, tendo o filme de quitosana
demonstrado ser menos irritante ao tecido, tendo em vista a resposta inflamatéria
discreta, auséncia de reacao eosinofilica e células gigantes, quando comparado a

tela de polipropileno.

Palavras-chave: Aparelho reprodutor, biomaterial; desvio prematuro do pénis.



CAPITULO 1 - CONSIDERACOES GERAIS

O aumento dos indices produtivos € o seu consequente lucro sao
metas almejadas para qualquer atividade, especialmente relacionadas a produg¢ao
de bovinos. Desse modo, o aumento da eficiéncia reprodutiva mostra-se uma
conduta basica e de fundamental importancia em todo criatério de gado bovino,
independente da aptiddo explorada. Nesse contexto, fatores relacionados a
genética, nutricdo e sanidade dos animais devem ser monitorados. Aliado a isso,
0 emprego de biotecnologias e praticas de manejo vém se consolidando para que
se consiga o maximo de eficiéncia reprodutiva, a fim de tornar a propriedade
lucrativa.

Acredita-se que o impacto negativo das enfermidades que acometem
0s oOrgaos genitais do touro esteja ndo soé relacionado aos gastos com o
tratamento, m&o-de-obra especializada e descarte prematuro de animais de alto
valor zootécnico, mas principalmente a auséncia ou falhas de cobertura. Tal fato
culmina em um maior numero de fémeas vazias na propriedade (SILVA et al.,
1998; GARNERO & PERUSIA, 2006; RABELO et al., 2006).

A infertilidade ou sub-fertilidade em touros, como consequéncia da
impoténcia coeundi, podem ser de origem genética, congénita ou adquirida
(WALKER & VAUGHAN, 1980; WALKER, 1984; HAFEZ, 2004; ASHDOWN, 2006;
RABELO et al.,, 2008a). Desta ultima, os disturbios de etiologia infecciosa,
nutricional e traumatica merecem destaque, por serem, em algumas situagdes,
passiveis de tratamento clinico e/ou cirurgico, reabilitando o animal a reprodug¢ao
(ASHDOWN & PEARSON, 1973; VAN CAMP, 1997; VIU et al., 2002; BLOWEY &
WEAVER, 2003).

Aspectos anatdmicos como prepucio penduloso, prolapso de mucosa
prepucial, orificio prepucial largo, agenesia ou rudimentaridade do musculo
retrator do pénis, dentre outros, sdo considerados fatores predisponentes na
etiopatogenia de enfermidades que acometem a genitalia externa do touro,
predispondo esses individuos a alteragdes reprodutivas (DESROCHERS et al.,
1995; SILVA et al., 1998; RABELO et al., 2008b).

Dentre as enfermidades que afetam o segmento distal da genitalia do

macho bovino, destacam-se o prolapso prepucial, fimose, parafimose, balanite,



abscesso prepucial, acropostite-fimose, fibropapiloma de glande, fratura peniana
e os desvios prematuros de pénis (ASHDOWN & SMITH, 1969; WALKER, 1984;
MEMOM et al.,, 1988; McENTEE, 1990; JEAN, 1995; RABELO et al., 2006;
EURIDES et al., 2007; RABELO et al., 2008a).

Os desvios prematuros de pénis de origem traumatica constituem-se
formas comuns de impoténcia coeundi em bovinos, e tém sido observados em
animais de diferentes ragas e idades (ASHDOWN & SMITH, 1969; BASILE, 1985;
SILVA et al., 2004; EURIDES et al., 2007). Estes desvios podem ser classificados
em diferentes tipos e graus, sendo as injurias ao ligamento apical do pénis
descritas na etiopatogenia da enfermidade (EURIDES et al., 2007, RABELO et al.,
2008b).

No entanto, a escassez de literatura voltada para os estudos
epidemioldgicos que possam atestar a ocorréncia e determinar a prevaléncia do
desvio peniano prematuro em bovinos, bem como os principais tipos de desvios e
0 padrao racial dos animais acometidos, impossibilita uma caracterizacdo mais
especifica da doencga.

Com a finalidade de -corrigir esses defeitos penianos, diversos
protocolos terapéuticos tém sido utilizados. Entretanto, limitagdes técnicas como
falta de conhecimento anatdbmico, insegurancga pela opgdo do material de sutura
mais apropriado, custo do procedimento e dificuldades na conducdo do pés-
operatorio, sdo alvos de constantes discussbes pelos cirurgides veterinarios.
Ressalte-se, porém, que antes de se proceder a intervengao cirurgica, a causa
primaria da enfermidade deve ser devidamente diagnosticada para descarte da
origem hereditaria da doencga, tendo em vista o potencial de transmissao dessa
caracteristica aos descendentes, apesar da herdabilidade ser ainda
desconhecida.

A literatura faz referéncia ao emprego de suturas com o objetivo de
fixar o ligamento apical sob a tunica albuginea, sendo empregados fios organicos
absorviveis e de poliamida como opg¢des. Entretanto, o tipo de desvio, a tensao do
fio aplicado a sutura e a resisténcia da tunica albuginea a ser suturada sao fatores
que podem se constituir em dificuldades técnicas, culminando em resultados
questionaveis do tratamento (ASHDOWN & PEARSON, 1973; WALKER, 1980).



Nesse contexto, técnicas alternativas com o emprego de biomateriais
como implantes podem ser utilizadas em substituicdo aos procedimentos
tradicionais e apontam resultados clinicos promissores, todavia muitos
questionamentos precisam ser elucidados, principalmente quanto ao
comportamento clinico dos animais operados e alteragdes teciduais em resposta
ao implante (WALKER & VAUGHAN, 1980; SILVA et al., 2004; BENTO, 2005;
EURIDES et al., 2007; RABELO et al., 2008b).

Dentre os implantes como opgéao cirurgica na tentativa de se corrigir o
desvio prematuro do pénis do touro, materiais sintéticos como borracha e tela de
silicone (EURIDES et al., 1994a) e as telas de carbono (MOBINI et al., 1982) tém
sido utilizados com resultados clinicos variados. Os inconvenientes relatados
quanto a utilizacdo dos implantes sintéticos, o alto custo, contra-indicagdo em
locais anatdmicos potencialmente contaminantes e as reagdes de rejeicao,
merecem destaque (RINGS, 1995).

Outras opgdes referem-se aos implantes biologicos, sendo descritos a
fascia lata homologa (WALKER, 1980; MOBINI & WALKER, 1983), cartilagem
auricular bovina (EURIDES et al., 1994b), o retalho peniano homdélogo (SILVA et
al., 2004) e o tenddao homodlogo do musculo flexor superficial dos dedos (BENTO,
2005; EURIDES et al., 2007). As vantagens do material biologico relacionam-se a
capacidade de integracdo do implante ao organismo receptor, servindo de suporte
temporario para a proliferagdo de tecido conjuntivo fibroso e desencadeando
menores reagodes relacionadas a rejeicao (DALECK et al., 1988).

Com a evolugdo da biomedicina, a busca por material que apresente
caracteristicas como baixa reagao tecidual, bioestabilidade, biocompatibilidade,
auséncia de carcinogenicidade, baixo custo, facil esterilizagdo e manuseio, cada
vez mais € apontada como importante na escolha de um biomaterial a ser
implantado (SCALES, 1953; PUTTINI, 2006).

Nesse sentido, outros biomateriais tém sido estudados na Medicina
Veterinaria como alternativa para uso como implantes, tanto em pequenos como
em grandes animais.

Dentre os biomateriais utilizados em cirurgias reconstrutivas, destaca-
se a tela de polipropileno que promove fibroplasia e correcido de defeitos na

parede abdominal, principalmente quando ha impossibilidade de aproximagao das



aponeuroses por ocasiao da sintese, fato comum em hérnias abdominais
recidivantes (BELLON et al., 1998; GRECA et al., 2001; DIOGO FILHO et al.,
2004; GIL et al., 2005; VAZ et al., 2009). Ja os biomateriais a base de quitosana,
apesar de possuirem caracteristicas distintas, principalmente quanto a
biodegradabilidade em relagao as telas de polipropileno, apresentam resultados
animadores na corregao de varias enfermidades cirurgicas e no auxilio do
processo cicatricial, acelerando a regeneracdo dos tecidos (AZAD et al., 2004,
FAKHRY et al., 2004; SILVA et al., 2006; JAYAKUMAR et al., 2007) .

O uso da tela de polipropileno foi descrito no ano de 1958, por Francis
Usher, na correcdao de defeitos da parede abdominal. Essa descoberta
proporcionou grande avango no reparo de hérnias da parede abdominal, sendo
até os dias de hoje o material sintético mais utilizado na rotina cirurgica de
hospitais humanos e veterinarios (PUTTINI, 2006).

As telas de polipropileno disponiveis podem ser monofilamentares
(Marlex®), bifilamentares (Prolene®) ou multiflamentares (Surgipro®), sendo as
primeiras mais utilizadas (MORRIS-STIFF & HUGLES, 1998). A natureza, forma e
topografia da protese, bem como a regido anatbmica de sua implantagao
determinam a intensidade da reacado tecidual, que consiste basicamente da
migracdo e ativagdo de macrofagos, formagédo de células gigantes na superficie
do biomaterial, proliferacdo de fibroblastos, deposicdo de colageno e
neovascularizagdao (ANDERSON, 1988). Todavia, apesar do uso rotineiro desse
material como bioimplante em cirurgias reparadoras, nao foi possivel encontrar
referéncias acerca do seu emprego na corregdo do desvio prematuro do pénis do
touro.

Ja a quitosana é caracterizada como um biopolimero atdxico, obtido
pela desacetilagdo da quitina, um polissacarideo encontrado abundantemente na
natureza como constituinte basico do exoesqueleto de insetos e crustaceos
(FUENTES et al., 2008). E biocompativel e naturalmente degradada no
organismo, apresentando propriedade de formar géis em solugdes acidas fracas,
0 que possibilita sua utilizagdo em formulagdes farmacéuticas para aplicagdes
topicas em ferimentos, queimaduras e/ou vesiculas oriundas de agressodes
fungicas ou bacterianas (FAKHRY et al., 2004).



A quitina e a quitosana vém despertando grande interesse de cientistas
e tecndlogos como material polimérico com aplicagbes na area biomédica, com
destaque pela sua utilizagdo como componente de cremes e pomadas utilizados
como auxiliares no processo de cicatrizagcao de feridas cutdaneas em diferentes
espécies animais e, atualmente, na confeccdo de fiimes e membranas
empregadas como biomaterial (PAUL & SHARMA, 2004; SILVA et al., 2006;
PAULO et al., 2007; FUENTES et al., 2008; RODRIGUES et al., 2008; SILVA et
al., 2008). Apresenta ainda, reconhecida propriedade antimicrobiana (bactericida,
bacteriostatica, fungicida e fungistatica), analgésica e coagulante (MAJETI &
KUMAR, 2000; MUZZARELI & MUZZARELI, 2002).

Uma série de fatores deve ser avaliada para se obter sucesso na
correcao do desvio peniano bovino. O custo-beneficio do procedimento,
disponibilidade dos biomateriais a serem utilizados, dominio da técnica cirurgica
e, principalmente, o desafio para o animal receptor do implante frente ao potencial
de contaminagao dessa regido anatbmica, mostram-se de extrema relevancia.

Sabe-se que o segmento distal do aparelho reprodutor do touro, com
destaque para o folheto prepucial interno e a parte livre do pénis, caracteriza-se
como area contaminada por ser reservatorio de microorganismos potencialmente
patogénicos. Fatores como o aspecto pregueado da mucosa do folheto prepucial
interno, umidade, temperatura, posicionamento anatdomico e os sulcos existentes
no tegumento peniano, que tendem a aumentar de profundidade com a idade do
touro, dificultando a higienizacdo dessas regides, sao descritos na persistente
colonizagdo microbiana (ASHDOWN & SMITH, 1969). Microrganismos como
Bacillus spp, Staphylococcus spp, Corynebacterium sp, Streptococcus sp,
Actinomyces pyogenes e Mycobacteriun bovis, comumente colonizam essas
regibes (RAGHAVAN et al., 1971; SOUZA, 1976; RODRIGUES, 1998),
predispondo a intercorréncias pos-operatorias e, muitas vezes, levando ao
insucesso cirurgico (SILVA et al., 2000; ASHDOWN, 2006). Sendo assim, 0 uso
de material biocompativel, suscitando menores reagdes relacionadas a rejeicao,
aliado a adocado de medidas profilaticas e pos-operatérias como cobertura
antibiotica efetiva, cuidados de desinfeccdo pré e pds-cirurgico, contribuem

significativamente para o sucesso da intervencéo.



Objetivou-se nesta pesquisa realizar um estudo epidemioldgico das
enfermidades que acometem os 6rgaos genitais do touro e de avaliar o uso de
biomateriais como alternativa na corregdo do desvio prematuro do pénis do
macho bovino induzido cirurgicamente.

Visando facilitar o desenvolvimento deste trabalho e permitir melhor
compreensao, ndo apenas do desvio prematuro do pénis, mas também de outras
enfermidades de interesse cirurgico que acometem o aparelho reprodutor dos
touros, dividiu-se este estudo em trés etapas distintas.

Inicialmente, realizou-se um estudo epidemioldgico retrospectivo de
1982 a 2007, em um contingente de 12.320 touros de diferentes ragas e idades,
relativo as enfermidades de importéncia cirdrgica que acometem o aparelho
reprodutor. Essas informagdes foram obtidas em visita as propriedades, apos
aplicacdo de um questionario estruturado fechado (THRUSFIELD et al., 2005)
junto aos proprietarios, funcionarios e profissionais ligados ao agronegdcio,
conhecedores do manejo e dos animais das respectivas propriedades, e exame
clinico dos touros apontados como possiveis portadores de injurias no aparelho
reprodutor. Também foi utilizado no estudo epidemiolégico informagdes
zootécnicas catalogadas em diferentes anos, utilizando o banco de dados do
Setor de Cirurgia da Escola de Veterinaria da Universidade Federal de Goias e de
outros profissionais que atuam na area da reproducdo. Por meio deste estudo,
realizado em diversas regides do estado de Goias, foi possivel diagnosticar as
principais doengas responsaveis pela perda ou deficiéncia da integridade do
aparelho reprodutor de touros, as ragas e idades mais acometidas de acordo com
cada doenga, bem com os fatores epidemiolégicos e etiolégicos envolvidos no
processo.

Na segunda etapa do trabalho, realizou-se estudo anatémico do
ligamento apical do pénis do touro em pegas colhidas em frigorifico inspecionado,
como experimento piloto, certificando-se do seu real posicionamento.
Posteriormente, diante da dificuldade em encontrar touros portadores de desvio
prematuro do pénis, padronizados de acordo com as caracteristicas raciais, idade,
grupo contemporaneo e, principalmente, certificagdo da etiologia traumatica como
causa da doenga, procurou-se por meio de duas diferentes abordagens cirurgicas,

induzir a enfermidade. Para isto, foram utilizados 24 touros mesticos, sadios



quanto ao aspecto reprodutivo, com média de 20 meses de idade, portadores de
boa libido e habilidade de cépula, comprovadas por meio do teste de capacidade
de servico e comportamento sexual e oriundos da mesma propriedade. Os
animais foram divididos em dois grupos experimentais, conforme metodologia
cirargica utilizada.

Apos completo dominio da técnica cirdrgica adequada para promover a
indugao do desvio prematuro do pénis, utilizaram-se 21 animais com idade de 18
a 20 meses, portadores de libido e capacidade de coépula, conforme estudo
anterior, para indugao da enfermidade, sendo num segundo momento, avaliado o
tipo e grau do desvio peniano apresentado pelos animais. Em seguida, procurou-
se corrigir o desvio utilizando como implantes o filme de quitosana e tela de
polipropileno. Avaliagdes clinicas, testes de comportamento sexual, capacidade
de cépula e exames histopatolégicos do sitio de implante foram utilizados para

avaliagao da eficiéncia dos métodos de corregao cirurgica propostos.
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EPIDEMIOLOGICAL ASPECTS OF SURGICAL DISEASES OF THE GENITAL
TRACT IN POPULATION OF 12,320 BREEDING BULLS (1982-2007) IN THE
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EPIDEMIOLOGICAL ASPECTS OF SURGICAL DISEASES OF THE
GENITAL TRACT IN A POPULATION OF 12,320 BREEDING BULLS (1982-
2007) IN THE STATE OF GOIAS, BRAZIL

Rogério Elias Rabelo’, Luiz Antdnio Franco da Silva?, Luiz Augusto Batista
Brito?, Maria Ivete de Moura®, Olizio Claudino da Silva?, Viviane Souza de
Carvalho*, Leandro Guimaraes Franco®

RESUMO

O aparelho genital do touro pode ser acometido por enfermidades que resultam
em impoténcia coeundi, levando a queda na eficiéncia reprodutiva. Aspectos
anatbmicos, raciais e manejo sao considerados fatores predisponentes de injurias
a genitalia. Neste estudo, catalogou-se 12.320 touros entre 1982 e 2007, sendo
que destes, 898 (7,29%) eram portadores de alguma enfermidade cirurgica no
aparelho reprodutor, diagnosticados pelo exame clinico especifico da genitalia ou
por meio do teste de capacidade de servico. Concomitantemente, aplicou-se
questionario para obtencdo de informagdes relacionadas a epidemiologia das
enfermidades genitais. Dos 898 touros enfermos, 741 (82,52%) eram zebuinos,
133 (14,81%) taurinos e 24 (2,67%) mesticos. Observou-se que 570 (63,5%)
possuiam idade igual ou superior a 60 meses, 220 (24,5%) entre 40 e 60; e 108
(12,0%) inferior a 40 meses. Dentre as enfermidades diagnosticadas, observou-se
728 (81%) casos de acropostite-fimose, 46 (5,20%) desvios peniano, 23 (2,60%)
fibropapiloma de glande, 14 (1,60%) abscessos prepuciais e 11 (1,20%) fraturas
penianas. Dos 417 produtores rurais visitados, 256 (61,50%) efetuavam
empiricamente, tratamento das enfermidades ignorando a importancia do
diagndstico. Concluiu-se que o manejo e a caracteristica racial foram os principais
fatores predisponentes relacionados a etiopatogenia das enfermidades do
aparelho reprodutor.

PALAVRAS-CHAVE: bovino, epidemiologia, reprodugao
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ABSTRACT

The genital tract of bulls might be affected by diseases that result in coeundi
impotence leading to decrease of reproductive efficiency. Anatomic, breed and
handling aspects are considered predisponent factors to genital injuries. In this
study, it was considered 12,320 bulls evaluated between 1982 and 2007. From
these, 898 (7.29%) bulls had some reproductive tract disease corrected surgically,
diagnosed by specific clinical examination of the genitalia or service capacity test.
At the same time, questionnaire was applied in order to obtain information related
to genital diseases epidemiology. From 898 ill bulls, 741 (82.52%) were Bos
indicus, 133 (14.81) were Bos taurus and 24 (2.67%) were crossbred bulls. It was
observed that 570 (63.50%) were =60 months-old, 220 (24.5%) were between 40
and 60 months-old and 108 (12.0%) were <40 months-old. Among the diagnosed
diseases, independent of breed, age and handling, it was identified 728 (81%)
cases of acropostitis-fimosis, 46 (5.20%) penis deviation, 23 (2.60%) gland
fibropapilloma, 14 (1.60%) preputial abscesses and 11 (1.20%) penile fractures.
From 417 visited farms, 256 (61.50%) treated the disease empirically, ignoring
previous diagnosis. Thus, it can be concluded that handling and breed
characteristics were the main predisposing factors related for the etiopathogeny of
reproductive tract diseases.

KEYWORDS: bovine, epidemiology, reproduction
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INTRODUCTION

The genital tract of bulls may be affected by diseases which lead to
deficiency of sperm production (impotentia generandi), difficulty or inability to
copulate and loss of libido (impotentia coeundi). These events result in low herd
reproductive efficiency, causing damage mainly in extensive productive systems.
Although the impotentia coeundi has not been frequently studied, HAFEZ (2004)
pointed out that the decrease or loss of libido or ability to copulate are the main
forms of bull infertility.

According to MEMON et al. (1988), DESROCHERS et al. (1995) and
RABELO et al. (2006), pendulous prepuce and internal preputial sheath, a wide
preputial orifice and agenesis or atrophy of the penis retractor muscle are
considered to be predisposing factors related to the mechanism of male bovine
genital diseases. PARKER et al. (1987) reported that the etiology of various
injuries, mainly traumatics, of the bull reproductive tract, has been established.
However, some epidemiological aspects need to be explained and require further
research. Among the recently explained factors, the abovementioned
demonstrated that handling and breed characteristics of bovines are relevant to
the occurrence of male genital diseases.

Despite the relevance of epidemiological data for the understanding and
control of diseases responsible for genital tract injuries in bulls, there is little up-to-
date information of about it in either regional or national literature. Moreover,
according to TROCONIZ et al. (1991) and FRENEAU & GUIMARAES (2000), new
studies deal mainly with questions related to impotentia generandi in male bovines
and give less importance copulation as an important component of bull
reproductive performance.

WALKER (1984) and KAMILOGLU et al. (2004) evaluated data
concerning preputial and penile disorders affecting bulls on rural Turkish
properties between 2000 and 2003. They showed the prevalence of certain
diseases, the most affected breeds, prevention measure and the economic impact
of these diseases on production systems. Besides epidemiology, WALKER (1984)
also emphasized the importance of phases associated with copulation in

subsidiary diagnosis. This study, carried out on North American herds, established
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that it is essential to observe of precoitus, preparation, service, trial, penis
intromission and ejaculation to clearly understand the genital problems in breeding
bulls.

Thus, the objective of this study is to provide a retrospective diagnosis
and evaluate epidemiological aspects of surgically-treated external genitalia
disorders of bulls of different breeds and ages in the state of Goias in a population
of 12,320 male bovines between 1982 and 2007.

MATERIAL AND METHODS

This study was carried out between 1982 and 2007 on 417 farms in the
state of Goias, Brazil. The properties were selected exclusively on the basis of the
presence of bulls with external genitalia diseases which made it difficult or
impossible for the animals to copulate or led loss of libido. The total herd
population on all the farms was 12,320 animals, with 898 showing surgically
treatable reproductive tract disease. These animals were from different breeds and
their ages varied from 25 to 120 months.

All visits occurred at the request of the owner. The owners’ main
complaint was the presence of reproductive abnormalities affecting one or more
bulls which led to an inability to copulate. The animals were given a general
clinical examination followed by a genital examination. Some bulls required loco-
regional anesthesia for pudendal and hemorrhoidal nerves desensitization and
penis exposition for diagnosis, in accordance with GILBERT (1989) and SILVA et
al. (1998).

When these procedures failed, the service capacity test was performed
as suggested by SANTOS et al. (2004). This test is based on observation of the
bull’s sexual behavior in the presence of a female in natural or therapeutically
induced estrus as proposed by CHAVES (2002). To induce estrus in a non-
pregnant adult female bovine, intramuscular estradiol cypionate (ECP®- Merial
Animal Health, Campinas-SP) was used on, at a dosage of 14mg/kg, in a single
application. The female was used in the service capacity test from 18 to 24 hours
after induction until the observation of the characteristic signs of receptiveness in
the bull.
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The bulls were tested individually for ten minutes each. The exposure
and orientation of the penis during the test, lesions in penile and surrounding
tissue, libido and coitus were observed, among others things. When possible, the
animals were treated surgically according to TURNER & MCLWRAITH (1985),
EURIDES et al. (1996), HOOPER (2004), SILVA et al. (2004), BENTO (2005) and
GARNERO & PERUSIA (2006). In untreatable cases, the animals were Killed.

In addition, a questionnaire based on THRUSFIELD et al. (2005) was
answered by the owner, manager or technical professionals. The main questions
were related to breed and age of the sick bulls, the season of the diseases’
greatest incidence, pasture characteristics, reproductive handling, evolution of the
disease, prevention and treatment, damage to the animal, what happened to sick
animals and whether there was adequate technical support in the region to deal
with these kinds of diseases.

The data were analyzed using descriptive statistics in the form of graphs
and tables based on CURI (1997).

RESULTS AND DISCUSSION

Among the 12,320 bulls considered in this study, 898 (7.9%) showed
injuries to external genitalia which interfered with coitus to differing degrees.
Similar results were obtained by SAUNDERS & LADDS (1978) in an examination
of 968 bulls at slaughterhouses, of which 68 (7.0%) showed lesions on
reproductive organs.

The questionnaire revealed that 741 (82.52%) of the animals were
zebus, 133 (14.81%) Bos taurus and 24 (2.67%) were crossbred (Bos indicus x
Bos taurus). The greatest frequency (54.70%) of lesions in the external genitalia of
Zebu bulls was observed in Nellores (405 animals). Gyr, Tabapua, Brahman,
Indubrazil and Guzerath presented, respectively, 265 (35.76%), 29 (3.90%), 18
(2.43%), 15 (2.0%) and 9 (1,21%) sick animals (Figure 1-A). In the Bos Taurus
group, the highest frequency of lesions (31.58%) was observed in Holsteins (42),
followed by Santa Gertrudis, Simentals, and Brown Swiss totaled 26 (19.52%), 15
(11.30%), 11 (8.30%) and 39 (29,30%) sick bulls, respectively (Figure 1-B). In the
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crossbred group, the highest frequency of injuries (96%) was related in Girolandos
(23 bulls).

450 405 45 42
400 + 40 39
150 - a5
300 - 265 20 | 26
250
25 -
200 - 20
150 - 15
100 - 157 11
50 | 23 18 15 9 10 1
0 - 5
. 2 S 0 r r T T
A
& e @ R a@ Helstein ~ Santa  Simental  Brown Others
A A B Gertrudis swiss

FIGURE 1 — Percentages of bull genital tract diseases in 12,320 male bovines
among 12,320 male bovines of different breeds - Zebu (A) and Bos
taurus (B) - on 417 farms in the state of Goias from 1982 to 2007.

The higher occurrence of preputial diseases in Bos indicus bulls
compared to Bos taurus, as observed in this study, may be related to anatomical
characteristics, such as pendulous prepuce and inner preputial sheath and wide
preputial orifice, which are inherited and characteristic of zebu breeds. MEMON et
al. (1988), DESROCHERS et al. (1995) and VIU et al. (2002) referred to these
characteristics and associated them with the etiology of such diseases as
acroposthitis-phimosis and anterior preputial diverticulitis. In addition, the same
authors reported that bulls with agenesis or atrophy of the prepuce retractor
muscle may show chronic prolapse of the inner preputial sheath, predisposing
them to injuries and consequently loss of service capacity. Therefore, it is
important to relate these anatomic conditions to the genesis of acroposthitis-
phimosis, which would explain the great number of cases observed in this study.

Another factor that could be related to the etiopathogeny of genital
diseases are poorly maintained or weed-infested pastures that may cause
preputial lesions, as observed by RABELO et al. (2006). Besides, according to
SILVA et al. (1998), the contact with thorny plants is related to hemorrhagic

fistulas and prepuce lesions. However, PARKER et al. (1987) did not observe the
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relationship between genital lesions and weeds in North American. This fact may
be associated to appropriate management of animals and pasture.

The visits to 417 farms and questionnaire analysis established that 388
farms (93.04%) employed natural stud management, with or without a stud farm
and without a controlled stud system. On these properties, animal grazing
occurred on poorly maintained pastures with an excess of weeds such as “wolf
apple” (Solanum lycocarpum), “unha de gato” (Acacia plumosa) and “malicia”
(Mimosa sensitiva) among others, as also observed by MARQUES et al. (1988),
VAN SAUN & CISZEWSKI (1989) and ISA et al. (2001). These authors added that
poor bull prepuce hygiene is an important factor in the occurrence of genital
diseases.

As far as age is concerned, 570 (63.5%) of the 898 affected bulls were
60 months old and older, 220 (24.5%) were between 40 and 60 months old and
108 (12.0%) were younger than 40 months old. A similar situation was described
by RIET- CORREA et al. (1979), who observed the occurrence of lesions in 80.8%
of bulls older than 36 months. BLOCKEY et al. (1984) noticed spiral-like penis
deviation in beef bulls and reported that the prevalence of the disease increased
significantly in older breeding bulls.

Independently of genital disease, it was observed that the highest
occurrence of injuries was observed at the end of the breeding period.
Acroposthitis-phimosis and penis deviation were the most prevalent of these
diseases, affecting 81.5% and 5.2% of the bulls, respectively. In addition, SILVA et
al. (1994) reported that controlled breeding or a long breeding periods were
related to a large incidence of traumatic events in the course of copula, but did not
specify the periods of greatest incidence of bull genital lesions.

The clinical genital examination using local anesthesia for pudendal and
hemorrhoidal nerves desensitization proved to be an efficient procedure to
diagnose most cases of such diseases as deep phimosis and penile
fibropapilloma. In studies of bull genital tract iliness in Brazil, SILVA et al. (1998),
SIQUEIRA et al. (2000) and RABELO et al. (2006) highlighted the importance for
diagnosis of a detailed clinical examination of the reproductive tract. The method

of anesthesia employed in this study was recommended by WALKER &
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VAUGHAN (1980), GILBERT (1989) and GARNERO & PERUSIA (2006) for penis
exposition to confirm diagnoses and proved to be efficient and safe.

During this study, in some cases, specific clinical examination did not
permit identification of the type of disease, even after the bull’s infertility was noted
by the owner. In these cases, it was necessary to use the service capacity test
based on SANTOS et al. (2004). This method was effective, since it permitted the
diagnosis of bull genital abnormalities not detected during clinical examination. A
similar procedure was recommended by MCDIARMID (1981) for detection of
penile diseases, mainly in cases of penile deviation and rudimentary penis, which
explains its use in this study.

Six of the diseases diagnosed had the highest incidence irrespective of
breed, age or type of management. In 898 male bovines with genital diseases,
acrospothitis-phimosis was detected in 728 (81%), penile deviation in 46 (5.20%),
glans fibropapilloma in 23 (2.60%), preputial abscesses in 14 (1.60%), penile
fracture in 11 (1.20%) and other diseases in 76 (8.4%) animals (Table 1). In Figure
2 (A and B), percentages of penile and preputial lesions in certain bovine breeds
are shown. These results were different from those of KAMILOGLU et al. (2004),
who found penile fractures in 42 (28%), glans fibropapillomas in 29 (19.30%),
acroposthitis-phimosis in 22 (14.60%) and phimosis in 22 (14.60%) of the bulls.
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TABLE 1 — Absolute numbers and percentages reproductive tract diseases in 898

bulls of different breeds and ages on 417 farms in the state of Goias,
Brazil, between 1982 and 2007.

REPRODUCTIVE TRACT AFFECTED BULLS
DISEASES TOTAL PERCENTAGE
Escrotal abscess 03 0.30
Preputial abscess 14 1.60
Acroposthitis-phimosis 728 81.0
Balanoposthitis 02 0.20
Penile deviation 46 5.20
Preputial dilaceration 02 0.20
Anterior preputial diverticulitis 05 0.60
Posterior preputial diverticulitis 03 0.30
Glans fibropapilloma 23 2.60
Preputial fibropapilloma 03 0.30
Phimosis 19 2.20
Fistula hemorrhagic 02 0.20
Penile fracture 11 1.20
Persistent frenulum 07 0.80
Inguino-escrotal hernia 01 0.10
Umbilical hernia 01 0.10
Orchitis 03 0.30
Paraphimose 11 1.20
Bifid penis 01 0.10
Rudimentary penis 04 0.50
Traumatic testicle 04 0.40
Testicle tumor 05 0.60
TOTAL 898 100
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FIGURE 2 - Percentage of penile (A) and preputial (B) diseases in the
different breeds of bulls on 417 farms in the state of Goias,
Brazil, between 1982 and 2007.

In 728 bulls with acroposthitis-phimosis, six breeds were most affected:
Nellore, Gyr, Tabapua, Santa Gertrudis, Brahma and Indubrazil with 380
(52.20%), 252 (34.60%), 22 (3.0%), 19 (2.60%), 15 (2.05%) and 11 (1.50%) of the
diseased bulls, respectively. These results confirmed the predisposition of zebus
and some Bos taurus breeds to this illness, considering their anatomical
characteristics, as observed by GIBBONS (1956), SILVA et al. (1998) and
RABELO et al. (2006).
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Forty-six cases of penile deviation diagnosed. Six (13%) were observed
in Holstein bulls, five (10.80%) in Gyr and Santa Gertrudis and four (8.7%) in
Nellore or Brown Swiss bulls. Thirty one (67.5%) bulls were under 60 months of
age. The owners reported that of these animals, mainly the Holsteins, showed
adequate libido. The incidence of penile deviation was different from that of other
genital diseases reported in this study, since older and zebu bulls were most
affected. Based on this finding, it could be inferred that early and inappropriate
breeding and a height disproportion between young bulls and females could
compromise penile penetration. These factors, when they cause injuries to tunica
albuginea or dorsal apical ligament of the penis, could promote acquired penile
deviation or penile fractures as described by ASHDOWN & SMITH (1969) and
BENTO (2005).

The service capacity test cited by MARTINS (2002) and SANTOS et al.
(2004) was essential in order to confirm and classify penile deviation. However,
SILVA et al. (1998) and GARNERO & PERUSIA (2006) found that local
anesthesia of the pudendal and hemorrhoidal nerves was more efficient in
diagnosing other disorders. MCGOWAN et al. (2002) evaluated 473 Santa
Gertrudis bulls without local anesthesia and reported that the principal lesions
were persistence of frenulum, 20 (4.23%), chronic epididimitis, 14 (2.95%) and
balanoposthitis, 8 (1.79%). Using the service capacity test as employed in this
study, on 179 Red Belmont bulls, these authors observed four (2.23%) animals
with lateral or ventral penile deviation. In a study of 1,083 British beef bulls,
BLOCKEY et al. (1984) reported that 60% of the herd was affected by spiral penile
deviation in various degrees, confirming the importance of this test in diagnosing
reproductive tract diseases.

In farms where penile or preputial fibropapilloma was detected, the farm
owners observed that the disease was observed in other animals in cutaneous
form. This fact suggested the possibility of a relationship between the two forms of
disease. Of 26 cases of penile or preputial fibropapiloma, only two (7.7%) were not
accompanied by cutaneous papillomatosis. FERREIRA et al. (1983) and SILVA et
al. (2002) described this possibility. Sodomy, specially when detected in young
bulls, could be the cause of traumatic glans lesions, favoring infection of the penile

epithelium by the agent according to these authors.
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In spite of the small number of cases of persistence of preputial
frenulum in this study, this disease was detected in four (57.15%) of seven
animals with low efficiency on the libido test. Young animals presented a less
marked attraction to females in comparison to others bulls. For this reason, it is
reasonable to consider that sexually cold bulls masturbated infrequently,
contributing to the persistence of preputial frenulum after puberty.

Of the 14 cases of preputial abscesses, nine (64.28%) were found in
Bos Taurus and six (36%) in Holstein bulls. External parasites such as the flee
larvae Dermatobia hominis and the Boophilus microplus tick or a lack of hygiene in
the shearing of preputial hairs were the mainly causes. Inadequate acclimatization
to warm and rainy weather, particularly in Center West of Brazil, undoubtedly
facilitated infestation. The great degree of parasitism, inappropriate treatment and
an excess of mud in corrals favored dirt accumulation in the prepuce and,
consequently, the appearance of preputial abscesses as reported by
FIGUEIREDO et al. (1999). To support this theory, six (42.86%) animals were
observed to have mucosal ulcers near the preputial ostium and mycosis prior to
the formation of preputial abscess.

The preputial lacerations observed during the study were related to
injuries caused by barbed wire when animals jumped over ran through fences,
behavior considered typical of irascible or poorly managed animals. SILVA et al.
(1998) also considered barbed wire accidents, swine bites and poultry pecks in the
etiopathogeny of preputial injuries

An important finding was that, of the farmers 256 out of 417 (61.50%)
treated genital diseases empirically and rejected adequate clinical examination.
This situation condemned a large number of animals to slaughter, including
valuable bulls. A similar situation was described by KAMILOGLU et al. (2004),
between 2000 and 2003, in 150 cases of penile and preputial disorders. Twenty
five (16.70%) bulls were discarded without clinical evaluation or therapeutic and/or
surgical treatment.

These results showed the importance of this research, particularly
because it involves an understanding of the etiopathogeny, risk factors and
preventive procedures for diseases which affect external male bovine genitalia, as

well as their economic impact in the production system.
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CONCLUSIONS

On the basis of this study, it can be concluded that:

1. Epidemiological factors were related to a high occurrence of reproductive tract
diseases in bulls with multifactorial origin.

2. Handling and breed characteristics of the bulls were decisive in the

etiopathogeny of bull genital diseases.
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Desmotomia apical experimental em bovinos e efeitos na inducgédo do desvio
peniano

Resumo

Os desvios penianos em bovinos constituem-se em formas comuns de impoténcia
coeundi, dificultando ou mesmo inabilitando o touro para a copula. O problema
pode estar relacionado com a debilidade congénita ou traumatica do ligamento
apical do pénis, o qual pode apresentar grande capacidade de regeneracdo. Os
objetivos deste estudo foram induzir o desvio peniano em bovinos, empregando-
se lesao traumatica iatrogénica no ligamento apical e avaliar a capacidade de
realizagdo da copula dos animais operados. Utilizaram-se 24 bovinos, machos,
mesticos, com idade média de 20 meses e peso médio de 270 kg. As unidades
experimentais foram distribuidas, em dois grupos contendo doze animais cada (Gl
e Gll). Nos bovinos alocados no grupo Gl, o ligamento apical foi isolado e
seccionado em um unico ponto. Nos animais pertencentes ao grupo Gl efetuou-
se procedimento semelhante, porém removeu-se um fragmento de dois
centimetros de comprimento do ligamento. Decorridos 30 dias da intervengéo
realizou-se teste de capacidade de servico em todos os animais, para avaliar a
presenca e classificar o desvio peniano. Considerou-se a capacidade de cépula
como efetiva, laboriosa e n&o efetiva e classificou-se o desvio peniano em leve,
moderado e grave. Nos bovinos pertencentes ao grupo Gl n&o se verificou desvio
peniano, sendo a coépula efetuada com sucesso por todos os animais. Ja nos
animais alocados no grupo Gll observaram-se dois (16,66%) casos de desvio
lateral direito grave, dois (16,66%) de desvio lateral moderado, quatro (33,33%)
de desvio lateral leve, um (8,33%) de desvio ventral grave e trés (25%) casos de
desvio ventral moderado. Apenas os casos de desvio grave e moderado, nao
efetuaram a coépula. Os resultados permitem sugerir que na etiopatogenia do
desvio traumatico do pénis de touros a ocorréncia de perda tecidual do ligamento
apical peniano deve ser um fator importante no seu desenvolvimento. Portanto, é
provavel que traumas incisionais nao sejam suficientes para desencadear a

enfermidade.

Palavras-chave: Ligamento longitudinal dorsal, impoténcia coeundi, touro.
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Abstract

Penile deviation in bovines may result in impotentia coeundi, raising difficulties or
incapability in bull breeding. This affection may be mainly involved to congenital or
traumatic weakness of penile apical ligament. The aims of this study were to
induce penile deviation in bovines by means iatrogenic traumatic lesion of the
apical ligament and evaluate the copulative capacity. Thus, twenty-four 20
months-old male crossbred bovines with mean weight of 270kg were used. The
animals were divided into two groups with 12 animals each (Gl and Gll). In Gl,
apical ligament was only sectioned, while, in Gll 2-centimeter length fragment of
the ligament was removed. Thirty days after the procedure, service capacity test
was performed in all animals in order to classify penile deviation. Copulative
capacity was graduated as effective, laborious and ineffective and penile deviation
was classified as mild, moderate, or severe. Penile deviation wasn’t observed in
group Gl and all animals copulated successfully. In group Gll, two animals
(16.66%) showed severe right-lateral deviation, two (16.66%) presented moderate
lateral deviation, four (33.33%) showed mild lateral deviation, one (8.33%)
presented severe ventral deviation and in three (25%) animals was verified
moderate ventral deviation. In animals with severe and moderate deviation,
copulation wasn’t observed. The results may suggest that in pathogeny of
traumatic penis deviation in bulls, the tissue loss of apical penile ligament is an
important factor in its unleashed. Thus, it is probable that injuries resulting by the

incision are not sufficient to provoke this disease.

Keywords: longitudinal dorsal ligament, impotentia coeundi, bull.
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peniano

Resumen
Los desvios penianos en bovinos se constituyen comunmente en formas de
impotencia coeundi, dificultando o inhabilitando al toro para la cépula. El problema
puede estar relacionado con la debilidad congénita o traumatica del ligamento
apical del pene, el cual puede presentar gran capacidad de regeneracion. Los
objetivos de este estudio fueron inducir el desvio peniano en bovinos, empleando
lesion traumatica iatrogénica en el ligamento apical y evaluar la capacidad de
realizacion de la copula de los animales que sufrieron intervenciones quirurgicas.
Fueron utilizados 24 bovinos, machos, mestizos, con edad media de 20 meses y
peso medio de 270 Kg. Las unidades experimentales fueron distribuidas, en dos
grupos conteniendo doce animales cada (Gl y Gll). En los bovinos alocados en el
grupo Gl, el ligamento apical fue aislado y seccionado en un unico punto. En los
animales pertenecientes al grupo Gll se efectué un procedimiento semejante, sin
embargo se les removio un fragmento de dos centimetros de largura del
ligamento. Pasados los 30 dias de la intervencion se realiz6 un teste de
capacidad de servicio en todos los animales, para evaluar la presencia y clasificar
el desvio peniano. Fue considerada la capacidad de copula como efectiva,
laboriosa y no efectiva y se clasifico el desvio peniano en liviano, moderado y
grave. En los bovinos pertenecientes al grupo Gl no se verificd desvio peniano,
siendo la copula efectuada con éxito por todos los animales. En cambio, en los
animales alocados en el grupo Gll fueron observados dos (16,66%) casos de
desvio lateral derecho grave, dos (16,66%) de desvio lateral moderado, cuatro
(33,33%) de desvio lateral liviano, uno (8,33%) de desvio ventral grave y tres
(25%) casos de desvio ventral moderado. Apenas los casos de desvio grave y
moderado, no efectuaron la copula. Los resultados permitieron sugerir que en la
etiopatogenia del desvio traumatico del pene de los toros pueden existir otros
factores involucrados, como la ocurrencia de la pérdida de tejido considerable del
ligamento apical peniano. Por lo tanto, es probable que traumas provocados por la

incision no sean suficientes para desencadenar la enfermedad.

Palabras-clave: Ligamento longitudinal dorsal, impotencia coeundi, toro.
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INTRODUCAO

Diferentes enfermidades de carater multifatorial podem alterar o
funcionamento de estruturas anatomicas relacionadas ao aparelho reprodutor do
macho. Especialmente no touro, os problemas de maior ocorréncia no segmento
distal da genitadlia sdo o prolapso prepucial, fimose, parafimose, balanite,
fibropapiloma, abscesso prepucial, acropostite-fimose e os desvios de pénis
(SILVA et al., 2002, RABELO et al., 2006). Os desvios penianos constituem-se em
formas comuns de impoténcia coeundi (WALKER & VAUGHAN, 1980),
acometendo animais de diferentes idades e aptiddes (BENTO, 2005), dificultando
ou mesmo inabilitando o touro para a cépula, com consequente perda da libido
(GLOOBE et al., 1988).

De acordo com BENTO (2005), algumas teorias tém sido propostas
visando elucidar a etiopatogenia dos desvios de pénis nos touros, principalmente
aquelas relacionadas a debilidade congénita ou traumatica do ligamento apical do
pénis. ROBERTS (1979), WALKER & VAUGHAN (1980), MOBINI & WALKER
(1983), VAN CAMP (1997), HAFEZ (2004) e ASHDOWN (2006) classificaram os
desvios de pénis em touros em espiral, considerado de maior frequéncia, seguido
do ventral e do em “S”. Embora o ultimo seja o de menor ocorréncia, todos podem
estar relacionados a uma debilidade do ligamento apical. Segundo MILNE (1954)
e WALKER (1980), quando ha estiramento, laceragdo ou degeneragao das fibras
que constituem o ligamento apical peniano do touro, comumente observa-se um
desvio ventral de diferentes graus, diagnosticado clinicamente por meio de eletro-
estimulacdo ou do teste de capacidade de servico. Para esses pesquisadores, a
historia clinica do paciente deve ser avaliada com critério, tendo em vista a
associacao do problema a fatores hereditarios, o que possibilitaria a transmissao
genética dessa caracteristica.

O ligamento apical peniano (NOMINA ANATOMICA VETERINARIA,
1983) do touro, ou também denominado de ligamento apical dorsal (ASHDOWN &
SMITH, 1969), ligamento longitudinal dorsal (PREUS, 1954 e FITZGERALD,
1963) ou mesmo tunica fibrosa dorsal (LARSON & KICTCHELL, 1958),
caracteriza-se por ser uma estrutura proveniente da tunica albuginea, de natureza

fibroelastica e constituida por inumeras fibras colagenas (MONTES et al., 1980,
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NOMINA ANATOMICA VETERINARIA, 1983). O ligamento origina-se da camada
externa da tunica albuginea a aproximadamente sete centimetros distalmente a
flexura sigmdide e se une posteriormente a esta, onde o corpo cavernoso do
pénis se estreita. Proxima a sua origem mede aproximadamente cinco milimetros
de largura, podendo se estender por até 20 centimetros de comprimento até seu
ponto de inser¢cdo, na extremidade da glande (ASHDOWN & SMITH, 1969).

Fibras mais finas e de pouca extensibilidade do ligamento dispersam
pelo lado direito, inserindo-se a extremidade direita do sulco uretral. Em
contrapartida, grandes feixes de tecido conjuntivo dessa estrutura alargam-se,
envolvendo quase completamente a tunica albuginea, estreitando-se novamente
na parte distal, tendo como caracteristica a grande extensibilidade (MOBINI &
WALKER, 1983). Exceto na origem e inser¢dao, o ligamento apical do pénis
encontra-se, ao longo de seu comprimento, unido a tunica albuginea basica por
meio de tecido conjuntivo frouxo (RUMPH & GARRET, 1992, EURIDES et al.,
1998).

Dentre as fungdes do ligamento apical do pénis, sdo apontadas o
deslocamento do orificio uretral, permitindo melhor distribuicdo do esperma na
genitalia feminina (FITZGERALD, 1963), e manutengdao do pénis ereto por
ocasiao da copula, impedindo o desvio lateral e ventral, tendo em vista sua
fibroarquitetura, enquanto ajusta ou mesmo controla o desvio fisiolégico em
espiral da espécie (ASHDOWN & PEARSON, 1971).

As agressdes traumaticas que podem comprometer este importante
ligamento, principalmente em touros submetidos ao manejo reprodutivo extensivo,
sdo citadas na literatura cientifica (WALKER & VAUGHAN, 1980, RUMPH &
GARRET, 1992, EURIDES et al., 2004, SILVA et al., 2004, BENTO, 2005).
Porém, acredita-se que em muitas situacdes, a verdadeira etiologia do desvio do
pénis em touro é erroneamente diagnosticada, tendo em vista a intensa
capacidade de reconstituicdo dessa estrutura, o que dificultaria a ocorréncia do
desvio prematuro do pénis por ocasido da coépula, necessitando, portanto, de
pesquisas que possam oferecer informagdes adicionais para melhor entendimento
da etiopatogenia dessa doenca.

Os objetivos deste estudo foram induzir o desvio peniano em bovinos

mesticos (Zebu x Europeu), empregando lesdao traumatica iatrogénica no
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ligamento apical. por meio de duas técnicas diferentes, e avaliar a capacidade de

realizagao da cépula dos animais operados.

MATERIAL E METODOS

O experimento foi realizado no Campo Experimental da Fazenda
Estancia Cristiane, municipio de Santo Anténio, Estado de Goias, Brasil, entre os
meses de janeiro e junho de 2007, utilizando-se 24 bovinos, machos, peso médio
de 270 kg, mesticos (Zebu x Europeu), com idade média de 20 meses e de
mesmo grupo contemporaneo. As unidades experimentais foram distribuidas,
aleatoriamente, em dois grupos de doze animais (Gl e GllI) e mantidas em
piquetes com sombreamento natural, formados por graminea da variedade
Brachiaria sp, com agua a vontade oferecida em bebedouro tipo australiano e
suplementados com racado especifica para a espécie. Todo o experimento
obedeceu rigorosamente as orientagcbes do COBEA, sendo o projeto aprovado
pelo Comité de Etica em Pesquisa da Universidade Federal de Goias em
06/10/2006 (Protocolo 073/2006).

Previamente ao inicio da pesquisa, os animais foram avaliados quanto
ao comportamento sexual (CHAVES, 2002) por meio de monta natural, utilizando
fémeas bovinas apresentando sinais externos de cio, induzido por meio da
aplicacdo, 48 horas antes da realizacdao do teste, de cipionato de estradiol,
clorobutanol e éleo de caroco de algoddo (ECP®- Merial Satde Animal Ltda.,
Campinas-SP), na dose de 14mg/kg, por via intramuscular, em dose unica. Nessa
ocasiao fez-se a sele¢cado dos animais, sendo somente utilizados bovinos com boa
libido, que efetuaram pelo menos uma monta completa e, principalmente, que nao
apresentaram qualquer alteragao na genitalia que pudesse influenciar de forma
negativa na realizagdo da cépula, como fimose, acropostite entre outros.

O pré-operatorio dos bovinos pertencentes a ambos os grupos constou
de jejum completo de 18 horas e anestesia loco-regional do nervo pudendo
(EURIDES et al., 2004, SILVA et al., 2004) com 20 ml de lidocaina a 2% (Dorfin,
Hertape Ltda., Belo Horizonte, MG), aplicados bilateralmente no forame isquiatico
menor e tranquilizados com uma associagdo de 0,05 mg/kg de cloridrato de

xilazina a 2% (Rompun, Bayer S. A., Sdo Paulo, SP) e 0,05 mg/kg de cloridrato de
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acepromazina a 1% (Acepran, Univet S.A. Ind. Vet. Sdo Paulo, SP) por via
intravenosa. Na etapa subsequiente os bovinos foram contidos em decubito lateral
direito, sendo a exposi¢cdo do pénis obtida, manualmente, com auxilio de gaze.
Em seguida, procedeu-se o garroteamento na regido da reflexdo da lamina
interna do prepucio utilizando um dispositivo de latex, com o objetivo de promover
hemostasia preventiva (Fig. 1A). A antissepsia do campo operatério foi realizada
com polivinil-pirrolidona iodo (lodopovidona, Farmogral Ltda., Brasilia, DF).

Sequencialmente, realizou-se nos animais que constituiram o grupo Gl,
incisdo longitudinal de aproximadamente cinco centimetros de comprimento na
mucosa da superficie dorsal da glande, iniciando cerca de dois centimetros da
extremidade caudal do colo da glande. Apés essa etapa, por meio de abordagem
lateral esquerda, isolou-se o ligamento apical com o auxilio de uma pinga
hemostatica de Halstead curva (Fig. 1B) seccionando-o em sentido transversal
(Fig. 1C). Finalizando o procedimento cirurgico efetuou-se a reconstituicdo da
mucosa peniana empregando-se categute cromado n° 0 agulhado (Med Line -
Goiania, GO) em padrao de sutura separado simples. Nos bovinos pertencentes
ao grupo Il (Gll) realizou-se procedimento semelhante ao executado nos animais
alocados no GI, porém, além da secgao, removeu-se um fragmento de dois
centimetros do ligamento apical do pénis (Fig. 1D).

O pos-operatorio dos animais pertencentes aos grupos Gl e Gll
constou de antibioticoterapia parenteral empregando-se 20 mg/kg de
oxitetraciclina (Oxitap, Hertape Ltda., Belo Horizonte, MG) em duas aplicagdes
com intervalo de 48 horas e lavagem intra-prepucial, diariamente, com solug¢ao de
clorexidine (Furanil solucédo, Vetnil Ind.e Com. de Prod. Veterinarios Ltda.,
Louveira, Sao Paulo, SP) por cinco dias consecutivos.

Decorridos 30 dias da intervengdo cirurgica, os bovinos que
compuseram o0s dois grupos foram submetidos a um novo teste de
comportamento sexual, semelhante ao realizado ao inicio do estudo, ocasido que
foram avaliados a presenca, grau e o tipo do desvio peniano apresentado pelos
animais, bem como a capacidade de efetuarem a copula. Para avaliacdo da
capacidade de copula dos animais alocados em ambos 0s grupos, considerou-se
a acao em efetiva, laboriosa e nao efetiva, sendo este teste realizado

individualmente por um periodo de dez minutos (CHAVES, 2002). Na efetiva,
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incluiram-se os bovinos que no periodo determinado conseguiram efetuar no
minimo uma monta completa. Na laboriosa, consideraram-se os animais que,
apesar de realizarem uma monta completa no periodo estabelecido, manifestaram
dificuldade de introduzir o pénis na genitalia feminina, em virtude do desvio
peniano. A acao nao foi efetiva quando os bovinos ndo conseguiram efetuar uma
monta completa. Para o grau de desvio peniano apresentado pelos animais,
estabeleceram-se, por meio de avaliagdes visuais, escores que variaram de leve,
moderado e grave. Para tanto considerou-se, visualmente, a angulagdo entre a
diregdo normal do pénis e o eixo de desvio, sendo leve quando a angulagéo
variou de cinco a 20 graus, moderado de 20 a 40 e grave acima de 40 graus
(Figuras 2 A, B, C e D).

Os dados foram avaliados estatisticamente por meio de analise
descritiva, para o tipo e o grau de desvio entre os grupos e analise nao-
paramétrica empregando-se o Teste Qui-quadrado para numero de animais
distribuidos por tipo e grau de desvio nos grupos. Empregou-se também o Teste
Exato de Fischer para analise do numero de animais do Gll distribuidos por tipo
de desvio e capacidade de copula, usando nivel de significancia de 5% (FILHO,
2004).

RESULTADOS E DISCUSSAO

O protocolo anestésico empregado nos animais do presente estudo
possibilitou a exposicdo e manutencdo do pénis exteriorizado, permitindo a
realizacdo dos procedimentos cirurgicos sem que 0s bovinos demonstrassem
qualquer reacao dolorosa. A exposicao do pénis foi atribuida, em parte, a agao da
acepromazina que segundo MASSONE (2003) promove a exteriorizacdo dessa
estrutura anatbmica. Quanto a anestesia do nervo pudendo, o método foi
apontado por MASSONE (2003), SILVA et al. (2004), ASHDOWN (2006) e
GARNERO & PERUSIA (2006) como eficaz na exposigdo e analgesia peniana,
possibilitando a realizagdo de diversas intervengdes cirurgicas nesse 0rgao.
Embora EURIDES et al. (1994), EURIDES et al. (1998) e BENTO (2005) tenham
empregado a anestesia peridural na corregéo cirurgica do desvio traumatico de

pénis em touros, os autores afirmaram que o procedimento foi util tanto na
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exteriorizagdo quanto na analgesia peniana, ndo se observando qualquer
intercorréncia pos-operatoria. Neste estudo, tal procedimento foi preterido devido
a possibilidade de ocorrer fraturas ou rompimento do ligamento coxo-femoral
durante a deambulagéo, conforme apontado por LAZERRI (1969).

O ligamento apical do pénis foi facilmente distinguido e isolado da
tunica albuginea peniana, empregando pinga hemostatica curva, como
mencionado por ASHDOWN & SMITH (1969), MONTES et al. (1980), NOMINA
ANATOMICA VETERINARIA (1983), EURIDES et al. (2004), BENTO (2005) e
ASHDOWN (2006). Ja RUMPH & GARRET (1992), ao estudarem o ligamento
apical do pénis em ovinos e caprinos, mencionaram que a identificacdo e
isolamento do ligamento apical do pénis nessas espécies foi laboriosa. Tal
dificuldade deveu-se a presenga, nesses animais, de dois ligamentos apicais
distintos e ao fato de que esses nao se posicionavam dorsalmente ao pénis, como
no touro, mas lateralmente, sendo o ligamento esquerdo maior e mais forte do
que o direito. Esses autores acrescentaram que nos ovinos € caprinos esses
ligamentos eram compostos primariamente de fibras colagenas com poucas
evidéncias de fibras elasticas e que, o ligamento apical esquerdo diferia nessas
especies, sendo que nos caprinos ele era dividido em ramos dorsal e ventral.

Apods a seccdo do ligamento nos bovinos pertencentes ao Gl e secgao
seguida de remoc¢ao do fragmento no Gll, efetuou-se sutura da mucosa peniana
empregando categute cromado n° 0 em padrido separado simples,
fundamentando-se nas recomendacées de EURIDES et al. (2004) e BENTO
(2005). Conforme esses autores mencionaram, assim como no presente estudo, o
material ndo desencadeou intercorréncias como irritagcdo da mucosa que envolve
a glande e da bainha interna prepucial, sugerindo que os nés e os cotos dos fios
n&o suscitaram em complicacdes. Ao contrario, MAGALHAES (1983) e SLATTER
(1998), trabalhando com mucosa esofagica, sugeriram o emprego de padrao Swift
em substituicido ao ponto separado simples, por acreditarem na potencial irritacdo
dos tecidos circunvizinhos e consequente interferéncia na cicatrizacdo da ferida
cirargica.

Apos término do procedimento cirurgico e liberacdo dos animais da
contencdo mecanica, notou-se que entre os 24 touros utilizados no presente

estudo, cinco (41,66%) unidades experimentais pertencentes ao Gl e sete
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(58,33%) distribuidos no Gll, apresentaram incoordenagao dos membros pélvicos
durante a deambulagéo, situagcédo que se prolongou por um periodo aproximado
de trés horas, fazendo com que o0s bovinos permanecessem em decubito
esternal. Embora SILVA et al. (2004) ndo tenham mencionado esse achado em
seus estudos, acredita-se que o problema esteja relacionado com a difusdo do
anestésico local a partir dos forames isquiaticos menores, atingindo, em parte,
também o nervo ciatico.

Em dois animais alocados no Gl (16,66%) e um pertencente ao Gll
(8,33%), observou-se edema e prolapso parcial da bainha prepucial interna, nas
primeiras 24 horas de pds-operatorio, fato este contornado apds o uso de ducha
fria por dez minutos, uma vez ao dia, por trés dias consecutivos, e aplicagao
intramuscular de 1,1 mg/kg de peso corporal de flunixina meglumina (Banamine
injetavel, Shering-Plough Coopers, Cotia, SP) em dose unica. Provavelmente, a
exposicao do pénis e folheto prepucial interno em decorréncia do protocolo
anestésico, especialmente o bloqueio anestésico do nervo pudendo e ao uso da
acepromazina, associado ao decubito esternal prolongado dos animais apos
conclusao do procedimento cirurgico, tenha desencadeado essa complicagdo. A
exposicao permanente ou temporaria da porgao livre do pénis e folheto prepucial
interno foi apontada por GARNERO & PERUSIA (2006) como intercorréncia
comum em bovinos, mas ao contrario desse estudo, os autores nao relacionaram
a complicacdo ao uso da acepromazina. Em equinos, WALKER & VAUGHAN
(1980) citaram essa intercorréncia apés emprego desse principio ativo.

O teste de comportamento sexual, realizado depois de 30 dias do
procedimento cirurgico, demonstrou que nos bovinos que compuseram o Gl ndo
se verificou desvio peniano (Tabela 1), sendo a cépula efetuada com sucesso por
todos os animais. Este achado contraria as informag¢des de EURIDES et al. (2004)
que observaram desvio ventral e lateral direito com incapacidade de copula apos
25 dias da secc¢ao transversal do ligamento apical do pénis em todos os touros
submetidos a essa intervencdo. Provavelmente, a auséncia do desvio peniano
nos bovinos deste grupo esteja relacionada com a reconstituicdo do ligamento
apical. Para CLARK (1993) e RAISER (1995), o processo de cicatrizagcdo e
reconstituicdo de estruturas como ligamentos e tenddes ocorre apos as fases de

fibroplasia, produgdo de colageno e remodelagdo do ligamento, principalmente
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quando ha proximidade entre os fragmentos proximais e distais, podendo essas
fases perdurarem por até vinte semanas, respaldando a afirmagao acima citada.

Quanto aos bovinos pertencentes ao Gll, nos quais, além da secgao,
removeu-se um fragmento de dois centimetros de comprimento do ligamento
apical, observaram-se dois (16,66%) casos de desvio lateral direito grave, dois
(16,66%) de desvio lateral moderado, quatro (33,33%) de desvio lateral leve, um
(8,33%) de desvio ventral grave e trés (25%) casos de desvio ventral moderado
(Tabela 1). Ressalte-se que, tanto nos casos de desvio grave como moderado, 0s
bovinos ndo efetuaram a cépula efetivamente. Ja os animais que apresentaram
desvio de grau leve, apesar de laboriosa, tiveram capacidade de efetuarem a
copula (Tabela 2). No entanto, aplicando o teste Qui-quadrado para as variaveis
tipo e grau de desvio e o Teste Exato de Fisher para a capacidade copula, ndo se
observou diferenga significativa Observagdes semelhantes foram citadas por
MILNE (1954) e WALKER (1980), mencionando que quando ha estiramento,
laceragao ou degeneragao das fibras que constituem o ligamento apical peniano
do touro, comumente observa-se um desvio ventral ou lateral do pénis, variando
de diferentes graus, sendo que alguns animais podem apresentar debilidade de
copula.

Os achados deste estudo concordam, em parte, com as afirmacdes de
BENTO (2005), que descreveu a ocorréncia de diferentes desvios apds remover
um segmento do ligamento apical, porém, ao contrario dos resultados aqui
descritos, o autor ndo especificou a dimensao da por¢gao removida nem o grau de
desvio peniano observado. No entanto, afirmou que, por ocasido do teste de
capacidade de servigo, a incapacidade de copula ocorreu em todos os animais
submetidos a intervengao cirurgica, discordando em parte com os achados desta
pesquisa.

Finalizando, é possivel inferir que traumatismos, especialmente
aqueles que resultam na ruptura de apenas um ponto do ligamento apical do
pénis, podem nao ser suficientes para desencadear o desvio peniano em touros.
Essa constatacdo permite sugerir que na etiopatogenia do desvio traumatico do
pénis de touros podem existir outros fatores envolvidos, como a ocorréncia de
perda tecidual consideravel do ligamento apical peniano. Portanto, € provavel que

traumas incisionais, tais como aqueles provocados por plantas contendo espinhos
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pontiagudos, gramineas cujas folhagens apresentam caracteristicas cortantes e
as lesdes decorrentes do desvio peniano para a regiao perineal da fémea durante
a copula, ndo sejam suficientes para desencadear a enfermidade, ndo podendo
se descartar uma predisposicdo individual, ocasionando a formacao de

ligamentos apicais mais frageis.

CONCLUSOES

Nas condigdes em que o experimento foi realizado é possivel afirmar que a
seccao do ligamento apical do pénis do macho bovino em um unico ponto, nao foi
suficiente para ocasionar o desvio de pénis nesta espécie. A remogéo segmentar
do ligamento apical provocou desvios penianos variando de ventral e lateral
direito e de graus leve, moderado e grave, com incapacidade de copula somente

nos desvios moderados e graves.

Data de aprovacdo pelo Comité de Etica em Pesquisa da Universidade
Federal de Goias: 06/10/2006 (Protocolo 073/2006).
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Tabela 1 - Numero de animais dos grupos | e Il distribuidos por tipo e grau

de desvio peniano em experimento realizado no Campo

Experimental da Fazenda Estancia Cristiane, no municipio de

Santo Antonio de Goias — GO, Brasil, de janeiro a junho de 2007.

Table 1 — Number of animals of groups | and Il allocated by type and deviation

penile grade in experimentation accomplished at Estancia Cristiane

Farm, Santo Anténio de Goias, Goias, Brazil, from January to June,

2007.

Grupo I/Group

Grupo ll/Group 1l

Varidveis/Parameteres I

N % N %
Tipo de Desvio/Type of
deviation
Ausente/Absent 12 100,0 - 0,0
Lateral Direito/Right lateral - 0,0 66,7
Ventral/Ventral - 0,0 33,3
Total/Total 12 100,0 12 100,00
Grau de Desvio/ Grade
Deviation
Ausente/Absent - - - 0,0
Leve/Mild - - 4 33,3
Moderado/Moderate - - 5 41,7
Grave/Severe - - 3 25,0
Total/Total - - 12 100,0

P < 0,001 (Teste Qui-quadrado)
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Tabela 2 — Numero de animais distribuidos por tipo de desvio peniano e
capacidade de cépula no grupo Il em experimento realizado no
Campo Experimental da Fazenda Estancia Cristiane, no municipio
de Santo Antbénio de Goias — GO, Brasil, de janeiro a junho de
2007.

Table 2 - Number of animals distributed by penile deviation type and
copulative capacity in group Il in experimentation accomplished at
Estancia Cristiane Farm, Santo Anténio de Goias, Goias, Brazil, from

January to June, 2007.

Lateral Direito

Capacidade de cépula Ventral/Ventral
Right lateral
Copulative capacity
N % N %
Laboriosa/Laborious 4 50,0 - 0,0
Nao efetiva/lneffective 4 50,0 4 100,0
Total/Total 8 100,0 4 100,0

P =0, 208 (Teste Exato de Fisher)
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Desmotomia apical experimental em bovinos e seus efeitos na indugéo do

desvio peniano

Experimental apical desmotomy in bovines and its effects in penile deviation

Figura 1 - Sequéncia dos procedimentos cirurgicos visando a indugéo do
desvio peniano em bovino. (A) Garroteamento da lamina
interna do prepucio; (B) Isolamento, identificagdo do ligamento
apical peniano; (C) Secgao do ligamento em um unico ponto;
(D) Remocédo de um fragmento de dois centimetros do

ligamento.

Figure 1 — Sequence of surgical procedures aiming to induce penile
deviation in bovine. (A) Compression of preputial internal
lamina; (B) Isolation, identification of penile apical ligament;
(C) Section of ligament in a single point; (D) Removal of 2cm

length fragment of ligament.
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Desmotomia apical experimental em bovinos e seus efeitos na indugéo do

desvio peniano

Experimental apical desmotomy in bovines and its effects in penile deviation
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Figura 2 - Esquema representativo de diferentes graus de desvio ventral do

pénis bovino.

moderado; (D) Desvio grave.

(A) Direcdo normal; (B) Desvio leve;

(C) Desvio

Figure 2 — Representative scheme of differential grades of ventral deviation of

bovine penile. (A) Normal presentation; (B) Mild deviation; (C) Moderate

deviation; (D) Severe deviation.
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CAPITULO 4

USE OF CHITOSAN SLABS AND POLYPROPYLENE MESHES IN THE
SURGICAL CORRECTION OF PENILE DEVIATION IN BULLS: CLINICAL AND
HISTOLOGICAL ASPECTS

RABELO, R.E.; BRITO, L.A.B.; RODRIGUES, P. A.; MORAES, AM,;
DAMASCENO, A.D.; FRANCO, L.G,; SILVA, L. A.F.

* Artigo submetido a Revista Journal of Biomedical Materials Research para

analise do corpo editorial em fevereiro de 2009.
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Abstract

Premature penile deviation (PPD) is an important cause of bull impotency.
Etiological factors involved are genetic and acquired, and for acquired PPD,
several surgical treatment protocols involving the use of synthetic and biological
implants are indicated. In the present study, twenty-one healthy uncastrated
crossbred (Bos indicus x Bos taurus) male bovines, aged between 18 and 20
months and having normal libido, were submitted to surgical induction of PPD by
excision of a 2 cm long fragment from the penile apical ligament and replacement
of the apical ligament by a chitosan slab or by a polypropylene mesh after
confirmation of penile deviation (45 days). The scarification of the albuginea tunica
was assessed as a control. The animals were clinically evaluated for 60 days after
the implantation. Tissue fragments of the receptor site were collected for histology
at the end of the clinical observation period. The results showed that the proposed
surgical techniques were ineffective in penile deviation correction, given that in all
the animals they failed to reestablish the normal axis of the penis. However,
microscopic exam revealed that the chitosan slabs proved to be much less
irritating to the receptor tissue, since the inflammatory reaction was mild and

eosinophil and giant cell infiltrations were not observed.

Keywords: Bovine, premature penile deviation, implant, apical ligament
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1. INTRODUCTION

The sexual performance of bulls constitutes a significant aspect in extensive
bovine production systems. Thus, problems in the reproductive tract may result in
difficulty or inability to copulate, and consequently in economic losses. Among
these diseases, premature penile deviation (PPD) is an important cause of
coeundi impotency that affects male bovines of several breeds and different ages.

PPD is clinically characterized by lateral, ventral or spiral deviation with
different degrees of intensity, from mild to severe [1, 2]. Genetic factors such as
fragility or malformation of the penile apical ligament are related to this disorder,
although the influence of herdability factors has not yet been accurately estimated.
However, mechanical injuries to the apical ligament, mainly during copulation, are
mentioned as acquired causes of this disease [3-6].

In the case of acquired PPD, the main surgical treatment protocols aim to
fix the penile apical ligament in the tunica albuginea [1] or to strengthen or replace
it with the aid of synthetic [3, 7] or biological implants [1, 2, 4, 8-10]. The latter
approach has been receiving attention lately due to its lower cost and decreased
potential to induce inflammation and rejection response [2, 4, 9].

Chitosan, a polysaccharide derived from chitin deacetylation by chemical
and enzymatic processes, has been used for several in vivo biological applications
such as wound healing and tissue repair because of its biodegradability and
biocompatibility. Its low cost and macrophage activation capability as well as its
ability to stimulate cell migration and proliferation are other important reasons to
support the use of chitosan as a biomaterial constituent [11]. Despite these
properties, chitosan-based biomaterials have been little studied for use in bull
penile deviation management.

Concerning synthetic implants, polypropylene meshes have been used in
several species for abdominal cavity repair since 1958. Mild tissue reaction and
considerable tension resistance that last for many years are the main reasons
behind polypropylene mesh application [12]. However, tissue adherence and
rejection response may occur depending on the implantation site, mainly in

potentially contaminated areas [13].
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There are few studies on the clinical and histological behavior of implants
employed for the correction of premature penile deviation in bulls as described by
[3, 4, 10]. Tissue substitutes with characteristics such as stability, compatibility
with receptor, low cost and easy sterilization and application are quite attractive for
conduction of new studies in this area. Thus, the aim of this study was to evaluate
clinically and histologically the correction of surgically induced penile deviation in

bulls using chitosan slabs and polypropylene meshes.
2. METHODOLOGY
2.1. Preparation and characterization of the chitosan slabs

Basically, 25 mL of 3% chitosan solution (w/w) in 5% aqueous acetic acid
solution (v/v) were added to a dialysis bag that was immersed in 2 % aqueous
ammonium sulphate solution (w/v) for 3 h. After this period, the sides of the bags
were cut and the bags remained immersed in the solution overnight. Then the
chitosan slabs were removed from the bags, immersed in deionized water for 24 h
and dried at room temperature. The slabs were then sterilized by exposure to
Oxyfume-30 (30% ethylene oxide and 70% carbon dioxide) for 8 h at 40°C and 40-
50% relative humidity at Acecil Central de Esterilizagdo Comeércio Industria Ltda.
(Campinas, SP, Brazil). After sterilization, the slabs were aired with nitrogen three
times to remove the residual ethylene oxide.

The prepared slabs were evaluated for maximum uptake capacity and mass
loss in water and fetal bovine serum, tensile mechanical properties and
morphology basically as indicated by [14].

The maximum uptake capacity was evaluated by immersing samples with
known weights (Wgry) in 10 mL of deionized water and in fetal bovine serum at
37°C. The weights of the wet samples (Wyet) were determined after 24 h, and the
maximum uptake capacities (C,) were calculated using equation (1). Excess
solvent was removed from slab surfaces by gently pressing the samples between
two sheets of absorbent paper for 10 seconds prior to weight measurement.

(W = W,,)

Ch=—""——"— 1
Way (1)
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Similarly, the percentages of slab mass loss were determined by immersing
dried samples with known weights (Winiia) in distilled water and in fetal bovine
serum at 37°C for seven days. After this period, the samples were dried at 37°C
for 24 h and the weight of the samples (Wsina) was determined. The mass loss (M)
was calculated in accordance with equation (2).

M(%) = [—W‘"‘“a' - Wﬁ"a'j*loo @)
initial

The tensile mechanical properties of the slabs were analyzed with a
universal testing machine (Tinius Olsen, model H5K-S) employing a cell load of 20
Kgf, a gauge length of 30 mm and a crosshead speed of 10 mm/min.

The morphology of the samples was evaluated using a scanning electronic
microscope (Leica, model Leo 440i) coupled to the Leo UIF series 400 software.
The samples were placed on appropriate stubs and sputtered-coated with an

ultrathin layer of gold (92 A) in a coating apparatus (SC 7620 mini sputter coater).

2.2. In vivo Studies
2.2.1. Animals

Twenty-one healthy, uncastrated, crossbred (Bos indicus x Bos taurus)
male bovines, aged between 18 and 20 months and having normal libido
determined by tests of sexual behavior and service capability, were selected for
this study. The parameters considered were copulation capability with or without
guidance, flehmen reflex, licking, pelvic movements and masturbation, as
described by [15]. The animals originally had no genital abnormalities which could

negatively affect the copula.

2.2.2. Surgical induction of penile deviation

This study was carried out at a farm located in the state of Goias, Brazil
between September 2007 and February 2008. The experimental protocols were
designed in accordance with the ethics and welfare recommendations of the
Brazilian College of Animal Experimentation (COBEA) and were approved by the
Committee of Ethics in Animal Experimentation of the Goias Federal University in
October 2006 (n. 073/2006).

The bulls were sedathed with 2% xylazine (Calmiun, Agener Unido Saude
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Animal S.A., Sdo Paulo, Brazil) at 0.05 mg/kg associated with 1% acepromazine
hydrochloride (Acepran, Univet S.A. Industria Veterinaria, Sdo Paulo, Brazil) at
0.05 mg/kg, both by intravenous injection, followed by loco-regional blockade of
the pudendal and hemorrhoidal nerves [16]. Physical restraint was performed in
right lateral recumbency.

Thus, the penile free extremity was exposed for cleaning and antisepsis of
the gland and internal preputial mucosa with polyvinylpirrolidone iodine solution
(lodopovidona, Farmogral Ltda., Brasilia, Brazil). Subsequently, the other
extremity of the penis was compressed for preventive homeostasis and a 5 cm
long longitudinal incision was made on the left dorsolateral surface of the penile
tegument, starting 2 cm from the caudal extremity of the gland column. Then the
penile apical ligament was isolated and a 2 cm long fragment was removed. The
penile tegument was sutured with no. 00 chromic catgut string in a simple
interrupted pattern [4, 5]. Three injections of oxytetracyclin suspension (Oxitap,
Hertape Ltda., Jauatuba, Brazil) at a 20 mg/kg dose were administered
intramuscularly to the animals at 48-hour intervals. Intrapreputial cleaning with
0.7% chlorexidine solution (Furanil, Vetnil Industria e Comércio de Produtos
Veterinarios Ltda., Louveira, Brazil) was carried out once a day for ten consecutive
days. Every three days, the penis was exposed for clinical evaluation of the
wounds and also to avoid adherence. This procedure was performed using loco-
regional blockade of the pudendal and hemorrhoidal nerves by administration of
1% acepromazine hydrochloride (0.1mg/kg) by intravenous route and transrectal
massage of the prostate and seminal vesicle.

Forty-five days after the surgery, sexual behavior and service capability
tests were done to visually assess the presence, type and degree of penile
deviation. A grade based on Rabelo et al. [5] was used to determine the degree of
penile deviation as mild, moderate or severe. According to this grade, the axis
deviation was considered mild when the angle was between varied from 5 to 20°,

moderate between 20 and 40° and severe above 40°, as shown in Figure 1.

[Insert Figure 1 here]
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2.2.3. Surgical correction of penile deviation

After confirmation of the type and degree of penile deviation, the animals
were randomly divided into three experimental groups of seven animals each (G1,
G2 and G3), independently of the type and degree of penile deviation.
Preoperative care and anesthetic protocol were similar to those previously
described. After exposure of the penis, an 8 cm long longitudinal incision was
made in the penile tegument in the middle third of the dorsal surface of the glans,
around 1.0 cm from the caudal extremity of the gland column and ending 1.0 cm
before the insertion of the internal sheath of the prepuce. After blunt dissection of
the tegument, room was made to insert the implants replacing the apical ligament
of the penis [9].

A sterile polypropylene mesh (Intracorp® prosthetic mesh, Luratex, Sao
Paulo, SP, Brazil) was implanted under the penile albuginea of each of the G1
bulls (Figure 2a). The penile tegument was sutured with chromic catgut no. 00 in a
simple interrupted pattern. The animals in the G2 group were implanted with one
chitosan slab each (Figure 2b). Both biomaterials were 10 cm in length and 1 cm
in width, but while the polypropylene mesh was 0.2 mm in thickness, chitosan
slabs were around 4 mm. Before implantation, the slabs were hydrated in Ringer
lactate solution at room temperature for 12 hours. The implants were not attached
to the tunica albuginea of the penis. The animals allocated to G3, considered the
control group, received the same surgical procedures as the G1 and G2 groups,
except for the application of an implant (Figure 2c). In these animals, only
scarification of the albuginea tunica was performed.

In all groups the procedures during the postoperative period were similar to
those described for the previous stage, except for the preputial washing period,
which in this case was extended to 15 days. For adhesion prevention and clinical
evaluation of the surgical wound the free extremity of the penis was exposed every
three days in the first month and at ten-day intervals until the end of the evaluation

period, which ended two months after the implantation.

[Insert Figure 2 here]
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2.2.4. Clinical evaluation

Scores based on Rabelo [17] and Rabelo et al. [18] were established for
clinical evaluation of the implant sites. The intensity of inflammation was graded as
0 (absent), 1 (sensitivity to palpation and mild swelling and redness), 2 (sensitivity
to palpation and moderate swelling and redness) and 3 (sensitivity to palpation
and severe swelling and redness). For granulation tissue and surgical wound
dehiscence, the responses were classified as 0 (absent), 1 (present within a range
less than 30% of the surgical wound length), 2 (present within a range between
30% and 60%) or 3 (present within a range larger than 60%). Abscess, fistula and
rejection of the implants were considered as 0 (absent) and 1 (present). At the end
of the 60-day period after implantation, sexual behavior and service capability
tests were performed again for bulls in all groups in order to evaluate the efficiency

of the experimental protocols used for the correction of penile deviation.

2.2.5. Histology of implantation site

This stage consisted of histological evaluation of the penile tissue at the
implant site. The animals were slaughtered in a slaughterhouse under federal
inspection. The external genitalia was collected, packed and sent under
refrigeration for histologic processing. Two cm thick fragments of the penis at the
implant site were fixed in buffered 10% formalin for 48 hours. After that, the tissue
sections were washed with running water for fifteen minutes and dehydrated in
concentrations of ethanol increasing from 70% to absolute, followed by clarification
in xylol and inclusion in histologic paraffin (Histotec, Merck KgaA, Germany). The
fragments were sectioned in 5 um thick samples in a rotary microtome and stained
with hematoxylin and eosin (HE) [19].

The presence of inflammatory infiltrate, angiogenesis, giant cells,
fibroblasts, eosinophils and collagen was considered for histological description.
Inflammatory  reaction was characterized as acute (presence of
polymorphonuclear infiltration) or chronic (presence of mononuclear infiltrate). The
intensity was considered mild when less than 25% of the tissue was infiltrated
(observed in a 200X microscopic field), moderate between 25% and 50% and
accentuated above 51%. For characterization of angiogenesis, intensity was

considered mild, moderate or accentuated when blood vessels were present in an
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area less than 25%, between 25%-50% and above 50% in the 200X microscopic
field, respectively. Giant cells, eosinophils, fibroblasts and collagen fibrils were

classified as absent or present.

2.2.6. Data analysis
The results obtained were analyzed by descriptive statistics as

recommended by Steel and Torrie [20].

3. RESULTS

The results obtained for the surgical induction of penile deviation are
summarized in Table 1 for animals randomly divided into three groups (G1, G2
and G3). The typical aspects of the penile deviations observed are shown in

Figure 3.

[Insert Table 1 here]

[Insert Figure 3 here]

The animals showed two types of penile deviation: ventral and right lateral.
Thirteen animals (62%) showed right lateral deviation. Thirty-eight percent of the
population showed a mild degree of penile deviation, while 43% and 19% had
moderate and severe degrees of penile deviation, respectively. Only animals with
a mild deviation degree were able to copulate, but with difficulty.

When exposed to water and to fetal bovine serum at 37°C for seven days,
the chitosan slabs were capable of taking up as much as 2.91 + 0.22 grams of
water per gram of dried sample and 2.57 £ 0.20 grams of fetal bovine serum per
gram of sample, and mass losses in the same fluids equal to 5.84 + 2.18 % and
39.65 £ 3.95%, respectively. The amount of liquid taken up, regardless of type,
was not too high, but degradation was significantly greater for samples in serum
than for those in water. The average tensile strength of the hydrated slabs, their
elongation at break and modulus were 0.16 + 0.04 MPa, 33.80 + 11.13% and 0.83

+ 0.22 MPa, respectively, which characterizes the slabs as biomaterials with
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relatively low mechanical resistance. The typical morphology of the dense slabs
(moderately rough, but highly fractured surface; nonporous) is indicated in Figure
4.

[Insert Figure 4 here]

The clinical and histological aspects verified after implantation of the tested
biomaterials in some of the animals with penile deviation and also in the control
group are described as follows, while the typical visual aspects are illustrated in

Figure 5.

[Insert Figure 5 here]

In general, no difficulties were experienced in the handling of the
biomaterials used as implants for the correction of penile deviation. However,
application of the chitosan implants was more laborious due to their smooth,
slippery and brittle characteristics.

All G1 bulls showed a mild inflammatory response during the first 15 days
after implantation. Thereafter, five (71.4%) animals showed grade 2 inflammation.
Granulation tissue of grades 1 and 2 were observed in six (85.7%) and one
(14.3%) animal, respectively. At day 24, inflammatory reaction had become worse,
since a grade of 2 was observed in four (57.2%) and a grade of 3 in three (42.8%)
bulls. Granulation tissue of grades 1, 2 and 3, was observed in two (28.6%), four
(57.2%) and one (14.3%) bulls respectively. Grade 1 wound dehiscence, fistula
and implant rejection were observed in one (14.3%) animal for each type of
response. On the 30th postoperative day, five (71.4%) bulls showed implant
rejection. Among these, grade 1 and 2 dehiscence was observed in two (28.6%)
and three (42.8%) bulls, respectively (Figure 2). On the 45th day, no changes in
these clinical parameters were observed.

In G2, grade 1 inflammatory reaction was detected in all animals on the 9th
day. On day 15, inflammation remained at the same level, except in one (14.3%)
animal that had a grade 2 reaction. On day 24, signs of inflammation were no

longer observed. Grade 1 granulation tissue was observed in three (42.8%) and of
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grade 2 in two (28.6%) bovines. Regarding the other parameters, no complications
were observed. Implant integration had been completed in all animals by the end
of the observation period (Figure 5).

Similarly as observed in G2, grade 1 inflammatory reaction was observed in
all animals in G3. On the 15th day, five (71.4%) bulls showed this same degree of
inflammation. Grade 1 granulation tissue was observed in three (42.8%) animals in
this period. However, healing was complete and no changes in conditions were
detected until the end of the observation period.

The sexual behavior and service capability tests were performed after
recovery from surgery and indicated that independently of the type and degree of
penile deviation, none of the animals had corrected or minimized penile deviation.
However, libido remained unchanged in all groups.

Histological findings in G1 were characterized by the presence of severe
inflammatory infiltrate in the penian tegument of seven animals (100%), moderate
angiogenesis in six (85.7%) bulls and the presence of fibroblasts and collagen in
all the samples collected from this region (Figure 5). No implant fragments were
observed in the tunica albuginea however, on the edge of the implantation site,
severe chronic inflammatory infiltrate was observed in five (71.4%) bulls. In the
remaining animals (28.6%), inflammation was classified as moderate. Eosinophilic
reaction was observed in six (85.7%) bovines and giant cells and fibroblasts were
present in all the animals.

In G2, there was lymphocytic infiltrate in subcutaneous region in five
(71.4%) samples. Of these, four (80%) were mild and one (20%) was severe.
Fibroblasts and collagen could be seen in all the animals. In the same region,
angiogenesis was classified as severe in four (57.1%) and moderate in three
(42.9%) bulls (Figure 5). Generally, the microscopy evaluation of the tunica
albuginea revealed mild chronic inflammatory infiltrate in six (85.7%) bulls. In only
one (14.3%) animal no inflammatory reaction was observed. Fibroblasts, collagen
and the absence of implant fragments were the main findings, except in one
animal, in which a fragment of the chitosan slab was observed in the region of the
albuginea tunica. However, no eosinophilic or mononuclear infiltrate was observed

along this fragment.
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In G3 (the control group), mild chronic inflammatory infiltrate was detected
in the subcutaneous tissue and tunica albuginea. Mild angiogenesis was present
in five (71.4%) bulls. In all the animals, mild tissue disorganization was observed
at the scarification site, which showed a feebler appearance than normal tissue
(which is usually denser). Fibroblasts and collagen were observed. Eosinophils

and giant cells were not seen.

DISCUSSION

The successful induction of penile deviation through exeresis of a fragment
of the penile apical ligament of the bulls proved the importance of this structure in
the pathogenesis of this disease [1-4]. A higher incidence of right lateral (62%)
than of ventral (38%) deviation, as observed in this study, was also previously
reported for the experimental induction of penile deviation by means of a section of
the apical ligament [3]. However, in their studies Rabelo et al. [5] and Rabelo et al.
[6] observed that only sectioning the ligament was ineffective in surgical induction
of penile deviation. The occurrence of fibroplasia after surgery in this case could
be related to regeneration and functional recovery of the penile apical ligament.
Removal of a portion of this structure was shown to be essential for experimental
induction of the problem. Thus, under natural conditions other predisposing factors
are probably associated with the pathophysiology of penile deviation.

The higher incidence of inflammation, granulation tissue, fistula and wound
dehiscence in some animals during the study and the rejection and expulsion of
the implant in five (71.42%) bulls in G1 by the end of the clinical observation
period demonstrated that the use of polypropylene mesh as an implant option was
unsuccessful. However, some positive aspects of the use of this biomaterial in
other tissues, such as its adequate mechanical strength and good integration, are
pointed in the literature [21, 22]. Unfortunately, in this work penile deviation it was
not corrected in any of the tested animals. This fact could be explained by the
inherent antigenic characteristic of the penile tissue associated with potential
contamination of the internal preputial sheath, since potentially contaminated
areas may exacerbate the implant inflammation and antigenicity characteristics,

resulting in its rejection [23, 24].
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Regarding the microscopy findings observed in G1, chronic inflammatory
reaction characterized by lymphocytic infiltration and granulation tissue can be
explained by the length of time of contact between the irritant material and the
receptor site, as described by Mandelbaum et al. [25]. These authors note that
chronic inflammation is characterized by the presence of macrophages that
perform the phagocytosis of foreign bodies and induce granulation tissue
formation. According to Bellon et al. [21] and Aydos et al. [26], foreign body
reaction with the presence of giant cells, fibroplasia and monocytic infiltration
around the mesh filaments are common findings when alternative implants such
as polypropylene meshes are used. This occurrence was also described by
SPENCER [27], who related lymphocytic infiltration to a specific immune response
and type IV chronic hypersensitivity reaction, both indicative of rejection.

Even after implant expulsion, eosinophilic reaction was observed in the
mesh’s surroundings. This finding can be considered evidence that the antigenicity
of the synthetic material strongly contributed to its rejection, resulting in expulsion
of the mesh. According to Todd [28], eosinophils act in the remodeling stage and
in the latter stages of reparation. Thus, it can be assumed that eosinophils may be
related to growth factor production. Furthermore, eosinophils in mononuclear
infiltrate may also indicate a possible hypersensitivity reaction that exacerbates
foreign body reaction, contributing to the rejection of the implant as observed here.

Even though the implantation of chitosan slabs did not correct the penile
deviation in any of the bulls in G2, complications such as rejection and expulsion
of implants were not observed. The histology revealed implant degradation, since
chitosan absorption occurred in all the animals without foreign body reactions,
whereas no giant cells were observed. Remnants of a chitosan slab were found in
only one sample. The biodegradability and biocompatibility observed in the
present study are common characteristics of chitosan, as pointed out in other
publications [29]. Chitosan-induced angiogenesis was previously reported, but in
tectonic keratoplasty in rabbits, ranging from moderate to severe [30].

In G3, despite the presence of fibroblasts and collagen in the scarification
area, there was not enough fibroplasia to correct the penile deviation. This is

unlike what was observed by Silva et al. [31], who described that in some cases
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this abnormality can be corrected through the scarification of the tunica albuginea
and closure of the penile tegument.

An evaluation of the microscopic findings in the receptor area in G1 and G2
allows us to infer that these groups share a common characteristic. Both were able
to induce the replacement of the loose connective tissue by dense connective
tissue between the apical ligament and the tunica albuginea. Bento [5] and
Eurides et al. [10] attributed their success in repairing penile deviation using an
autologous tendon of the superficial flexor muscle to the substitution of the loose
tissue by dense tissue, among other reasons. According to these authors, this
event provided better integration between ligament and tunica albuginea, which
resulted in correction of the deviation. Even though the polypropylene and
chitosan slabs encouraged replacement of the connective tissue around the
ligament, they were not effective in reestablishing the normal anatomic aspect of
the bulls’ penises. This fact demonstrated that other factors, besides the
histological changes produced by grafting, can be associated with the correction of

this abnormality.

CONCLUSION

Polypropylene meshes and chitosan slabs were shown to be ineffective for
the correction of penile deviation in bulls. The chitosan slabs proved to be much
less irritant to the receptor tissue than the polypropylene meshes since the
inflammatory reaction was mild and eosinophil and giant cell infiltrations were not

observed in histological analysis.
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PAPER ANNEX (FIGURES AND TABLES)

________________ Normal penis axis — — — — — — _ Deviation axis

FIGURE 1 - Scheme of different degrees of ventral penile deviation (PD) of male
bovines. A) normal penis; B) mild deviation (PD<20°); C) moderate
deviation (20°<PD<40°); D) severe deviation (PD> 40°).

FIGURE 2 - Correction of penile deviation in bulls: A) application of polypropylene
mesh; B) application of chitosan slab; and C) control (no implant
used).
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FIGURE 3 Typlcal aspects of type and degree of penile deV|at|on in buIIs
A) a normal penis and B) mild, C) moderate and D) severe
ventral penile deviations.
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FIGURE 4 - Cross section of chitosan slabs: (A) 200X magnification and
(B) 100X magnification. Surface of chitosan slabs: (C) 1.000X
magnification and (D) 500X magnification.
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Typical clinical and histological characteristics 45 days after the
procedure to correct penile deviation in the bulls. Aspect of the
penis after: A) application of polypropylene mesh and B) application
of chitosan slab and C) control (no implant used). Microscopy
examination (100X) of implantation sites with HE in bulls showing:

D) severe, E)

moderate and F) absent lymphoplasmocitary

infiltration (arrow). Colagen and angiogenesis are present to varying

degrees (asterisk) (HE, 100X).

TABLE 1 - Types and degrees of deviation observed 45 days after surgically
inducing penile deviations in bulls (n = 21).

Group Number of animals with the specified deviations
Type of deviation Degree of deviation
Ventral Right lateral Mild Moderate Severe
G1 4 3 1 4 2
G2 6 1 3 3 1
G3 3 4 4 2 1
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CAPITULO 5 - CONSIDERACOES FINAIS

Durante a realizagdo deste trabalho e nas ocasibes vivenciadas em
nossa experiéncia profissional, observamos que o impacto econémico decorrente
dos processos morbidos que acometem o aparelho reprodutor de touros nos
diferentes tipos de criatério mostrou-se relevante, sendo as enfermidades muitas
vezes responsaveis pelo descarte prematuro de reprodutores de alto valor
zootécnico.

Na analise dos questionarios aplicados, visitas as propriedades e
avaliagdo clinica dos touros enfermos foi possivel obter informacgdes
epidemioldgicas de importancia indiscutivel, ndo apenas com relagdo ao desvio
prematuro do pénis, como de outros processos patolégicos que acometem os
orgaos genitais do touro, tanto do ponto de vista da aplicagdo pratica quanto
cientifico. Os dados catalogados, principalmente nos aspectos relacionados a
idade dos animais, padrdo racial e morfolégico, manejo adotado nas
propriedades, tipos de pastagens e o comportamento intrinseco dos touros,
permitiram inferir apontamentos quanto a possivel etiopatogenia de algumas
enfermidades, casuisticas e decisdo do produtor, que variavam desde a adocao
de métodos empiricos de tratamento, até o descarte prematuro do animal.

Apesar dos biomateriais avaliados nesta pesquisa nao possibilitarem a
correcao do desvio prematuro do pénis do touro, péde-se constatar que pesquisas
de base, direcionadas para o desenvolvimento de novos biomateriais, como filmes
e membranas de quitosana, tém contribuido significativamente na cura de muitas
enfermidades. Quanto a sua aplicagao como implante, ficou evidenciado que este
material possui caracteristicas positivas, uma vez que, considerando o desafio da
contaminagao em virtude da localizagdo e caracteristica anatdémica, observou-se
permanéncia do biomaterial no sitio de implantacdo, embora sem desenvolver
fibroplasia suficiente para corrigir o desvio peniano.

Neste sentido, é importante que médicos veterinarios, reais formadores
de opinido, desempenhem ag¢gdes no sentido de discutir questdes de interesse
econdmico, social e sanitario, mas que levem aos proprietarios, informacgoes
cientificas e alternativas de tratamento de baixo custo para os touros enfermos,

propiciando meios para que animais, possuidores de elevado mérito genético,
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possam desenvolver de forma plena seu potencial produtivo, permitindo aos
proprietarios rurais um retorno financeiro garantido de seus investimentos.

Embora o desvio prematuro do pénis do touro ndo tenha merecido até
recentemente, por parte dos pesquisadores, e em especial no Brasil, uma atencao
destacada entre as enfermidades que acometem o aparelho reprodutor, seria
interessante, sob o ponto de vista da investigacao cientifica, que maior nimero de
pesquisas fosse desenvolvido sobre o assunto com o objetivo de aprofundar os
conhecimentos acerca de sua etiopatogenia e, principalmente, sobre a utilizagdo
de diferentes biomateriais como alternativas para o tratamento dessa
enfermidade.

Finalmente, torna-se imperativo que a divulgagdo de resultados de
pesquisas desenvolvidas nas Universidades, aliada as experiéncias retiradas no
campo, proporcione a extensdao rural um melhor aproveitamento desses

conhecimentos, em prol do bem-estar e da saude dos animais.
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Parte 1: Aspectos gerais

CARACTERISTICA DO DADO:
O Arquivo de registro de controle zootécnico
O Informagéo pessoal

CARACTERIZACAO DA PROPRIEDADE
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1.TIPO DE EXPLORACAO

1.1. Leite[d Carne [J Misto U

1.2. Racas N° animais
1.2.1. /
1.2.2. /
1.2.3. /
1.2.4. /

1.2.5. Total de animais:

FAIXA ETARIA DOS ANIMAIS
1. EntreOe 12 MESES:

2. Entre 13 a 24 meses:

3. Entre 25 a 36 meses:

4. Entre 37 a 48 meses:

5. Entre 49 a 60 meses:

6. Entre 61 a 72 meses:

7. Acima de 73 meses:

2.REGIME DE EXPLORACAO

2.1. Extensivo [] Semi-extensivo [1 Confinamento [



3. TAMANHO DA PROPRIEDADE
3.1. Area total da propriedade: ha
3.2. Area destinada a lavoura: ha

3.3. Area ocupada pelos animais:

3.3.1. Bovinos : ha
3.3.2. Outras espécies animais: ha
3.4. Outras atividades: ha

4. TEMPO DE EXPLORACAO PECUARIA:

5. TOPOGRAFIA DA PROPRIEDADE
5.1. Acidentado [J
5.2. Plano ]

5.3. Outros L]

6. TIPOS DE SOLO
6.1. Pedregoso n
6.2. Argiloso ]
6.3. Arenoso ]
6.4. Varzea H

L]

6.5. Outros

7. TIPO DE AGUADA
7.1. Bebedouro [
7.2. Agua Corrente [ 7.5 Outros

7.3. Represa [l

7.4. Cacimba [

O
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8. TIPO DE PASTAGEM PREDOMINANTE:

0. SITUAQAO PRIMARIA DA PASTAGEM
9.1. Cerrado L]

9.2. Mato L]
9.3. Capdo seco [

9.4. Outros ]

10. APOS DESMATAMENTO
10.1. Cultivo de lavoura:
Sim [ Nao [

Qual?

10.2. Formacéo da pastagem []

Qual?

11. SITUAQAO ATUAL DA PASTAGEM
11.1. Limpa [l
11.2. Recém batida []
11.3. Suja L]

11.4. Outros ]

12. FAZ CORRECAO DO SOLO
12.1. Sim U Néo []
12.2. Adubacio quimica []
12.3. Adubacdo organica L]
12.4. Aplicacdo de calcario []

L]

12.5. Outros




CARACTERIZACAO DO REBANHO
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1. ORIGEM DO REBANHO
1.1. Nascido na propriedade []
1.2. Compra ]

1.3. Compra somente reprodutores []

1.4. Compra somente novilhas ]
1.5. Compra somente novilhos ]
1.6. Outros ]
2. REBANHO
2.1.Puro U

2.2. Cruzado [
2.3. Mestico []

2.4. OQutros [

MANEJO REPRODUTIVO

1. Monta natural
2. Estacdo de monta

3. Inseminacao artificial

O O O 0O

4. Transferéncia de embrido

5. Outros:

ALIMENTACAO

1.TIPO DE SUPLEMENTACAO MINERAL

1.1. Sal branco L]

1.2. Sal com uréia ]



1.3.Sal com farinha de 0ssos ]
1.4. Industrializado n
1.5. Preparado na fazenda ]
L]

1.6.0utros

2.FREQUENCIA DE UTILIZACAO

Categoria animal:

2.1. Continuo
2.2. Restrito a época seca

2.3. Restrito a época chuvosa

O O O 0O

2.4. Outros

3. TIPO DE FORNECIMENTO
3.1. Cocho coberto ]
3.2. Cocho descoberto ]

3.3.Proporcéo/cocho/piquete/pasto:

4. FORNECIMENTO DE SUPLEMENTACAO

Categoria animal:

4.1.Silagem U 42.Feno O 4.3.Capim triturado O 4.4. Outros O

5. PRODUTO USADO NA SUPLEMENTACAO:

MANEJO SANITARIO




1. PRINCIPAIS VACINAS APLICADAS
1.1. Aftosa []

1.2. Brucelose

1.3. Botulismo

1.4. Carbunculo Sintomatico
1.5. Enterotoxemia

1.6. Leptospirose

1.7. Anti-rabica

1.8. Paratifo

1.9. Outras

O o o o od o o g

ASSISTENCIA VETERINARIA

83

Sim ] N&o L]
1.FREQUENCIA

semanal 1 Quinzenal 0 Mensal OO Esporadica O
Obs.:

2. TIPO DE ASSSISTENCIA

[ Veterinario de cooperativa [ Veterinario autonomo [J Outro
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ASPECTOS ESPECIFICOS: APARELHO REPRODUTOR

Caracteristica do dado:

O Arquivo registrado em controle zootécnico [ Informac&o pessoal

1. OCORRENCIA DE BOVINOS PORTADORES DE LESOES NO APARELHO
REPRODUTOR (Ultimos cinco anos)

1.1. Namero total de casos registrados até o momento:

1.2. NUmero de casos atuais:

1.3. Ano em que ocorreu 0 primeiro caso:

2. ESTAS LESOES SAO OBSERVADAS EM QUE MOMENTO?

( )Por ocasido do exame andrologico ( ) No momento da copula ( ) Observacao de rotina

3. QUAIS OS LOCAIS ANATOMICOS ONDE AS LESOES MAIS COMUMENTE
SAO OBSERVADAS?

() Prepucio () Pénis () Testiculos/Escroto

4, QUAL O SINAL CLINICO OBSERVADO NO ANIMAL PORTADOR DA
REFERIDA LESAQ?
Prepucio: () Inchaco ( ) Dificuldade ao urinar () N&o exposicdo do pénis ()

Exposicdo permanente ( )Feridas e laceragbes () Vermelhiddo ( ) Secrecdo

Pénis: () Desvio lateral () Desvio ventral () Desvioem S () Persisténcia de
Frénulo ( ) Pénis curto/infantil () Tumores ( ) Fistulas traumaticas ()
Aumento de volume na base do pénis ( ) Vermelhiddo ( ) Secrecéo

Testiculos: ( ) Monorquida () Hipoplasia testicular () Orquite () Lesdo cutanea

() Tumores () Criptorquida



85

5. ANALISANDO OS SINAIS ACIMA DESCRITOS, QUAIS OS NOMES
DENOMINADOS PARA AS REFERIDAS ENFERMIDADES QUE AFETAM OU
JA AFETARAM O APARELHO REPRODUTOR DO MACHO BOVINO.

6. RELACAO DE PARENTESCO ENTRE OS ANIMAIS AFETADOS
6.1.Sim [ Néo [ Né&o sabe informar 7]

6.2. Em que grau?

7. PERIODO DO ANO EM QUE ESTAS LESOES SAO MAIS COMUMENTE
OBSERVADAS
( ) Inicio da estacdo de monta ( ) Término da estacdo de monta ( ) Metade da estacao

de monta () Independente de época

8. COMPORTAMENTO OBSERVADO EM UM ANIMAL PORTADOR DE UMA
LESAO NO APARELHO REPRODUTOR

() Perdada libido ( ) Inabilidade de copular ( ) Perda de peso ( ) Obito

() alteracdo movimentacdo/marcha ( ) Alteracdo na postura ( ) Mudanca de
temperamento

9 PREJUIZO CONSIDERADO MAIS SIGNIFICATIVO

O Aumento do intervalo entre parto 0 Queda de prenhés [ Repeticéo cio

O Outros
10. IDADE MAIS ACOMETIDA

10.1. Até 12 meses ]

10.2. Mais que 12 meses [
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10.3. Entre treze a 36 meses [
10.4. Entre 36 e 72 meses [ ]
10.5. Entre 72 a 96 meses []

10.6. Acima de 96 meses  []

11. RACAS MAIS ACOMETIDAS

12. FORMA DE TRATAMENTO
12.1. Cirdrgico [

12.2. Medicamentoso [

Qual

produto?

13. CASOS DE RECUPERACAO (CURA) EXPONTANEA
O Sim O Néo

14. QUAL E A CONDUTA DO PROPRIETARIO IMEDIATAMENTE APOS
IDENTIFICAR O PROBLEMA
14.1. Descarte ]

14.2. Tratamento sem orientacdo técnica [

14.3. Assisténcia profissional L]





