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Nossa lealdade esta com as espécies e com o planeta. Uma
nova consciéncia esta se desenvolvendo, em que a Terra é
vista como um Unico organismo e reconhece que um
organismo em guerra consigo mesmo esta condenado. Nesse
momento, enfrentamos um ponto de ruptura na Historia. O que
fizermos com nosso mundo agora mesmo, afetara
poderosamente o destino dos nossos descendentes. Se nos
rendermos a supersti¢cdo, a ganancia, a estupidez, podemos
mergulhar nosso mundo numa profunda escuriddo. Entretanto,
nds também somos capazes de usar nossa compaixao,
inteligéncia, tecnologia e riqueza para criar uma vida de
significado e abundancia para cada habitante desse planeta,
para aumentar grandiosamente a nossa compreensao sobre o
Universo e para nos carregar até as estrelas.

(Carl E. Sagan)



Resumo

MARTINS, Natalia Soares. Prevaléncia e fatores de risco associados a infec¢ao
por Eimeria spp. em ovinos no sul do Brasil. 2022. 55f. Tese (Doutorado em
Microbiologia e Parasitologia) - Programa de Pdés-Graduacdo em Microbiologia e
Parasitologia, Instituto de Biologia, Universidade Federal de Pelotas, Pelotas, 2022.

A ovinocultura sempre foi uma atividade tradicional e de importancia econémica para
0 estado do Rio Grande do Sul, Brasil. Entretanto, nas ultimas décadas, este setor
produtivo vem enfrentando dificuldades. Entre os principais entraves para que a
ovinocultura se torne comercialmente viavel, destacam-se os problemas parasitarios,
e sdo escassas as informagfes sobre a ocorréncia de Eimeria spp. Este protozoario
interfere no crescimento e ganho de peso dos animais, podendo causar diarreia,
anorexia, debilidade e subdesenvolvimento, especialmente em ovinos jovens.
Portanto, um estudo transversal foi realizado para relatar dados epidemiolégicos sobre
a ocorréncia de Eimeria spp. em ovinos da regiao sul do Rio Grande do Sul, Brasil.
Amostras fecais de 502 ovinos foram testadas para a presenca de oocistos, esses
animais eram provenientes de 21 fazendas, localizadas em 11 municipios da regido.
Foi aplicado um questionario estruturado, para avaliar o conhecimento sobre saude
dos ovinos e praticas de manejo utilizadas na propriedade, essas informacdes foram
utilizadas para a busca de fatores de risco associados a infecgédo. A prevaléncia geral
de Eimeria spp. foi 68,69%, sendo significativamente afetada pela idade dos ovinos,
com maior prevaléncia em animais menores de 18 meses. Oito espécies de Eimeria
foram identificadas; Eimeria ovinoidalis foi a mais comum, seguida por Eimeria
crandallis, Eimeria granulosa, Eimeria ahsata, Eimeria faurei, Eimeria bakuensis,
Eimeria punctata e Eimeria pallida. Todos os rebanhos foram positivos, com infec¢des
concomitantes. Entre as praticas de manejo e criacdo; a infeccdo prevaleceu em
pequenas propriedades com alta densidade animal, em ovinos destinados a producao
de carne, sistema semi-intensivo de criacdo e pastejo rotacionado (p < 0,05). Este
trabalho descreve pela primeira vez a ocorréncia das espécies patogénicas, E.
crandallis e E. ovinoidalis, na area de estudo. Os resultados encontrados, evidenciam
a importancia e os danos potenciais da coccidiose ovina nos rebanhos gauchos.

Palavras-chave: coccidiose, ovinocultura, Eimeria crandallis, Eimeria ovinoidalis.



Abstract

MARTINS, Natélia Soares. Prevalence and risk factors associated with Eimeria
infection in sheep in southern Brazil. 2022. 55p. Thesis (Doctorate in Microbiology
and Parasitology) — Graduation Program in Microbiology and Parasitology, Biology
Institute, Universidade Federal de Pelotas, Pelotas, 2022.

Traditionally, the sheep industry has always been relevant to the economy of the Rio
Grande do Sul state, Brazil. However, in last decades sheep farming has declined in
the area. Among the main obstacles for sheep farming to become commercially viable,
parasitic problems stand out. Epidemiology data of Eimeria spp. infection in the state
are scarce. This protozoan interferes with animal growth and weight gain, and can
cause diarrhea, anorexia, weakness and underdevelopment, especially in young
sheep. Therefore, a cross-sectional study was carried out to report epidemiological
data of Eimeria spp. infections in sheep from southern Rio Grande do Sul, Brazil. Fecal
samples from 502 sheep were tested for the presence of oocysts. 21 farms located in
11 municipalities were included in the study A structured questionnaire was
administered, to assess the knowledge of sheep health and husbandry and farm
management practices, this information was used to search for risk factors associated
with Eimeria infection. The overall prevalence of Eimeria spp. was 68.69% and was
significantly affected by age of the sheep, with highest prevalence in animals under 18
months of age. Eight Eimeria species were identified. Eimeria ovinoidalis was the most
common, followed by Eimeria crandallis, Eimeria granulosa, Eimeria ahsata, Eimeria
faurei, Eimeria bakuensis, Eimeria punctata and Eimeria pallida. All herds were
positive, with concomitant infections. Among management and husbandry practices;
farm size, animal density, farming system, breeding objectives, and pasture system
influenced the prevalence of Eimeria species. The infection was more prevalent on
small farms with high animal density, in sheep raised for meat, semi-intensive system,
and rotational grazing (p < 0.05). This research describes for the first time the
occurrence of E. crandallis and E. ovinoidalis in the study area. These results show
the importance and potential damage of coccidiosis in sheep flocks in Rio Grande do
Sul.

Keywords: coccidiosis, sheep farming, Eimeria crandallis, Eimeria ovinoidalis.



Lista de Figuras

Revisao bibliogréafica

Figural |llustracdo das fases enddégena (merogonia e gametogonia) e
exdgena (esporogonia) do ciclo de vida de Eimeria spp. ................ 12

Artigo 1
Figural Municipalities from the southern Rio Grande do Sul state where
lamb stool samples were collected for the detection of Eimeria in
2018 @Nd 2019.....cciiiiiiiieee e 22
Artigo 2
Figural Cities from the southern Rio Grande do Sul state, Brazil, where

sheep stool samples were collected for the detection of Eimeria in
2018 aNnd 2009, ...t 29



Lista de Tabelas

Revisao bibliogréafica

Tabela 1

Artigo 1

Tabela 1

Artigo 2

Tabela 1

Tabela 2

Espécies de Eimeria e local de infeccdo em ovinos..........cccceeeen.... 11

Presence of Eimeria oocysts in lambs from southern Rio Grande
do Sul state, Brazil..........ccooiiiiiii e, 23

Mean of OPG?! and prevalence (%) of Eimeria spp. in sheep from
southern state of Rio Grande do Sul, Brazil..................ccooeeiin 31

Risk factors associated with Eimeria species on sheep breeding
farms from the southern Rio Grande do Sul state, Brazil................ 32



Sumério

I [N A o Lo [0 Yo T L PSR PPTRUPPPRN 8
2 OBV OS . it 9
P2 RO o 1= (Yo T CT=T - 1 USRS 9
2.2 ObJetiVOS ESPECITICOS ....ccei ittt e e 9
S REVISE0 0€ LItIatUIa...cceeeeeeiiieeieeiiie et e e e e e e e e e eeenees 10
I J0 R g1 = ] o] o PSP 10
G TNt 2 = o] [ To | - SRR 11
TN N R - LTSI =T T [T 1= o - PR 12
T I I A 1Y [T 0T o] 1 = PP PSUPPPPPPPPPPPPPPR: 12
I J00 O It R 7= V1 [ (T [0 1 = PP 13
3.1.2.2 FASE EXOQENGA ....uui ittt aaaaa 13
G 00 270 R =1 o 1 {0 T o] o1 - WP 13
T RS = o {0 (=70 1 o] (oo | = W PP SUPPPPPPPPPPPPPPN: 14
3.1.4 Patogenia € PatOlOQIA. . ...uuuniiiriiiiiiee ettt eaaee 15
3.1.5 SINAIS ClINICOS ...eeviiiiiiiiiiiiee ettt a e e e e e e e e e e e eeeenees 16
G T80 L3 I = T [ 1 1S 1o o SRR 17
TNt A o] 1 0] [P 18
4 AtIVIAAJES 08 PESUUISA .o ii e ettt sttt e e e e e e e e e e e e e enaaaaans 21
Artigo 1 - Eimeria spp. infection in lambs from southern Brazil.................c............. 23

Artigo 2 - Ovine Eimeria infections in southern Brazil - prevalence and risk factors 28

5 CONSIAEraGOES TIN@IS ..uuuuiiiiiii et e e e e e e 40
] (=T =T o = L 41
N 0 1=] o Yo 1o PSP 46
ApENdice A - QUESHIONAIIO ....uuue et e e e e e e e e e a7
N 11 o 1 ST 48



1 Introducéo

Tradicionalmente, a ovinocultura desempenha um papel de grande importancia
na economia do estado do Rio Grande do Sul. Mesmo com as crises ocorridas nas
décadas de 1980 e 1990, o rebanho ovino gaucho continua sendo um dos maiores do
Brasil, com aproximadamente 2.646.969 cabecas, e a sua distribuicdo permanece
concentrada na regido sul do estado (SILVA et al., 2013; IBGE, 2018). Essa atividade
ainda enfrenta alguns obstaculos, sendo as infec¢des parasitarias um dos fatores que
influenciam na reducdo do desempenho por animal.

Dentre estas, destaca-se 0 protozoario Eimeria spp., responsavel por interferir
no crescimento e ganho de peso dos animais, tornando-0s mais suscetiveis a outros
agentes infecciosos. Esse parasito causa a coccidiose, podendo manifestar-se de
maneira subclinica ou clinica, causando importante impacto econdmico na pecudria.
Cordeiros sdo mais suscetiveis a coccidiose, especialmente em condicdes
estressantes, sendo infectados por diferentes espécies do parasito. Eimeria crandallis
e Eimeria ovinoidalis sdo consideradas as mais patogénicas, podendo causar
subdesenvolvimento, desidratacéo, anorexia e morte (CHARTIER & PARAUD, 2012).

Embora a ovinocultura tenha grande relevancia social e econémica no Rio
Grande do Sul, sdo escassos 0s dados sobre a ocorréncia de Eimeria spp. ho estado.
Novos trabalhos sédo imprescindiveis para melhor compreender a epidemiologia desta
infeccdo, de forma a poder intervir com consciéncia, elaborando planos para um

controle eficiente e sustentavel.



2 Objetivos

2.1 Objetivo Geral
Estudar a ocorréncia de Eimeria spp. em ovinos da regido sul do Rio Grande
do Sul, Brasil.

2.2 Objetivos Especificos

Estimar a prevaléncia de Eimeria spp. em ovinos da regido sul do Rio Grande
do Sul,

Identificar quais espécies de Eimeria spp. acometem ovinos na regiao
estudada;

Avaliar fatores de risco associados a infec¢do por Eimeria spp. em rebanhos

ovinos.



3 Revisao de Literatura

3.1 Eimeria spp.

Eimeria spp. € um protozodrio da Classe Sporozoasida, Familia Eimeriidae.
Estes parasitos afetam porcbes do trato gastrintestinal de seus hospedeiros. Os
animais se infectam por via oral, através da ingestdo de oocistos esporulados, e
podem ser acometidos simultaneamente por diferentes espécies do parasito. O ciclo
de vida € complexo e envolve estagios sexuados e assexuados. Este parasito causa
a Coccidiose ou Eimeriose, essa enfermidade é especialmente importante em
ruminantes, nos quais pode causar infeccéo subclinica ou clinica (ANDREWS, 2013).

A gravidade da doenca varia de autolimitante, na qual os animais se recuperam
sem tratamento, até casos graves, nos quais o quadro clinico evolui rapidamente,
culminando no ébito. A infec¢@o subclinica causa reducédo do ganho de peso, da taxa
de crescimento e aumenta a susceptibilidade a outras doencas. A coccidiose clinica
ocasiona diarreia grave, anorexia, fraqueza, dor abdominal e desidratacdo
(CHARTIER & PARAUD, 2012).

Ao menos treze espécies de Eimeria sdo conhecidas por infectarem ovinos
(Tabela 1), sendo Eimeria crandallis e Eimeria ovinoidalis as mais patogénicas. Os
sinais clinicos variam desde perda da capacidade de formar cibalas fecais, até perda
de peso, anorexia e diarreia. Eimeria € comum em ovinos de todas as idades,
entretanto prevalece em animais jovens, submetidos a condi¢fes estressantes, como
o desmame, intempéries climaticas, mudancas na dieta e transporte. Estes fatores
resultam em imunossupressao, tornando 0s animais mais suscetiveis a infec¢des por
Eimeria spp. (KHODAKARAM-TAFTI & HASHEMNIA, 2017).
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Tabela 1. Espécies de Eimeria e local de infeccdo em ovinos

Espécie Local de infecgao
Eimeria crandallis* Intestinos delgado e grosso
Eimeria ovinoidalis* Intestinos delgado e grosso
Eimeria ahsata Intestino delgado
Eimeria bakuensis Intestino delgado
Eimeria faurei Intestinos delgado e grosso
Eimeria gilruthi Abomaso
Eimeria granulosa Desconhecido
Eimeria intricata Intestinos delgado e grosso
Eimeria marsica Desconhecido
Eimeria pallida Desconhecido
Eimeria parva Intestinos delgado e grosso
Eimeria punctata Desconhecido
Eimeria weybridgensis Intestino delgado

Dados obtidos a partir de Chartier & Paraud (2012), Taylor et al. (2017), Keeton & Navarre (2017).

(*) espécies mais patogénicas.

3.1.2 Biologia

O complexo ciclo de vida dos protozoarios do género Eimeria pode ser dividido
em duas fases: endogena (periodo parasitario) e exégena (periodo de vida livre no
ambiente). No interior do hospedeiro, ocorrem 0s processos denominados merogonia
e gametogonia, fases assexuada e sexuada do ciclo, respectivamente. No ambiente,
ocorre a esporogonia que da origem aos oocistos esporulados, formas infectantes de
Eimeria. A ruptura dos enterdcitos infectados ocorre em todos os estagios do ciclo de
vida do parasito (ZACHARY & MCGAVIN, 2013) (Figura 1).
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Figura 1 - llustracdo das fases enddgena (merogonia e gametogonia) e exdgena
(esporogonia) do ciclo de vida de Eimeria spp.

Fonte: os autores

3.1.2.1 Fase endbgena

3.1.2.1.1 Merogonia

O hospedeiro se infecta ao ingerir oocistos esporulados juntamente com a agua
ou alimento. Posteriormente, ocorre a liberagdo dos esporocistos, com consequente
ativacdo dos esporozoitos por acdo da tripsina e bile. Estes invadem as células
epiteliais hospedeiras e dao origem aos trofozoitos. Apos multiplas divisdes, 0s
trofozoitos ddo origem aos merontes, que sdo estruturas repletas de formas

unicelulares denominadas merozoitos. Transcorridos alguns dias, a divisdo se
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completa e a célula hospedeira se rompe, liberando um grande nimero de merozoitos
gue invadem as células adjacentes. Este processo é denominado merogonia e pode
repetir-se sucessivas vezes dependendo da espécie de Eimeria envolvida. A
merogonia se encerra quando os merozoitos dao origem aos macrogametocitos e
microgametécitos (KEETON & NAVARRE, 2017; KHODAKARAM-TAFTI &
HASHEMNIA, 2017).

3.1.2.1.1 Gametogonia

Os macrogametécitos dardo origem aos macrogametas ou gametas femininos
e apesar de serem unicelulares, tornam-se grandes estruturas que se expandem até
preencher a célula hospedeira, permanecendo imoveis no interior desta. Os gametas
masculinos, ou microgametas, se originam dos microgametdcitos, apés mdultiplas
divisbes que ddo origem a essas estruturas flageladas que séo liberadas apos a
ruptura da célula hospedeira. Os microgametas penetram nos macrogametas,
havendo a fusdo dos nucleos, dando origem ao zigoto. Ocorre a formacdo de uma
parede cistica ao redor do zigoto, formando o oocisto. Apds a ruptura celular, os
oocistos nao esporulados sao liberados juntamente com as fezes (KHODAKARAM-
TAFTI & HASHEMNIA, 2017; TAYLOR et al., 2017).

3.1.2.2 Fase Exdgena

3.1.2.2.1 Esporogonia

Os oocistos ndo esporulados sao excretados nas fezes de hospedeiros
infectados. Em condi¢cGes ambientais apropriadas, o ndcleo se divide e da origem ao
esporoblasto. Este, por sua vez, origina quatro esporocistos, cada qual com dois
esporozoitos em seu interior. O tempo gasto para que aconteca estas alteragdes varia
de acordo com a oxigenacao, temperatura e umidade, mas em condi¢Oes ideais
(x27°C e UR=80%) ocorre em 2 a 4 dias. Ao fim deste processo, € formado o oocisto
esporulado, que € o0 estagio infectante. O oocisto esporulado possui quatro
esporocistos, cada qual, com dois esporozoitos (KEETON & NAVARRE, 2017
TAYLOR et al., 2017).
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3.1.3 Epidemiologia

Eimeria spp. tem ampla distribuicdo mundial, apresentando altos niveis de
contaminagcdo em areas com maior agrupamento de animais e concentracdo de
material fecal, como por exemplo, estdbulos, confinamentos e apriscos. Em animais
criados a campo, a superlotagcéo de piquetes também favorece a infeccdo por Eimeria,
especialmente em torno de areas de irrigacéo e alimentacdo. Aguas paradas s&o bons
reservatorios de oocistos tanto a campo, quanto em estabulos (MITCHELL et al.,
2012).

Os coccidios apresentam alto poder de contaminagdo ambiental, visto que
possuem grande capacidade reprodutiva. Durante a fase enddgena, cada oocisto
esporulado ingerido tem potencial para produzir 23 milhdes de oocistos em apenas 21
dias. No ambiente, os oocistos esporulados sdo extremante resistentes podendo
sobreviver por semanas ou meses, dependendo das condi¢des climéaticas (KEETON
& NAVARRE, 2017).

Eimeria € comum em ovinos de todas as idades, entretanto, prevalece em
animais jovens recentemente desmamados ou em confinamento. Estudos brasileiros
e mundiais encontraram prevaléncia varidvel de espécies de Eimeria em ovinos;
porém, na maioria dos casos, 0S animais jovens apresentaram maiores taxas de
positividade para o parasito e em infec¢cdes subclincias (CARRAU et al., 2018; LOPES
et al., 2013; KHAN et al., 2011; SOUZA et al., 2015). Entretanto, surtos com diarreia
severa podem ocorrer, inclusive associados a infeccao oportunista por Giardia
duodenalis (BASTIANI et al., 2012). Em casos graves, a mortalidade pode chegar a
20% devido a auséncia de imunidade especifica (KOMMURU et al., 2014).

Alguns fatores podem interferir na gravidade da infeccdo, além da idade e
imunidade, as caracteristicas do parasito, manejo e clima também contribuem para a
ocorréncia da coccidiose. Entre os fatores relacionados aos coccidios destacam-se a
espécie de Eimeria envolvida, o nUmero de células intestinais destruidas, a dose
infectante, o sitio de infeccdo, o grau de reinfeccdo, o tamanho dos estagios
endogenos e a viabilidade e viruléncia dos oocistos ingeridos. O manejo também influi
diretamente sobre as caracteristicas da infeccdo por Eimeria spp. Em sistemas de
producdo intensivos, a alta densidade populacional facilita a transmissao do
protozoario, havendo disponibilidade de grande quantidade de oocistos no ambiente.
As principais fontes de infeccdo sdo as areas sombreadas e umidas, como ao redor

de bebedouros ou em camas sujas e molhadas (LIMA, 2004).
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Em animais saudaveis, mantidos em condi¢fes adequadas de manejo, uma
baixa ingestdo de oocistos induz o desenvolvimento de resposta imunolégica
protetora, a qual limita, mas ndo extingue, a infeccdo (AMARANTE, 2014). Tornando
comum a observacao de quantidades minimas de oocistos eliminados por animais
adultos. Estes, normalmente ndo apresentam sinais clinicos, mas podem servir como

fonte de infeccdo para animais suscetiveis (MARTINS el al., 2020).

3.1.4 Patogenia e patologia

A patogenicidade por espécie estd diretamente relacionada com os sitios de
infeccdo e a quantidade de oocistos esporulados ingeridos pelo hospedeiro. Os
coccidios que invadem apenas o intestino delgado, geralmente produzem menos
efeitos patogénicos, uma vez que se trata de um érgdo muito longo, garantindo um
grande numero de células hospedeiras e, consequentemente, um alto potencial de
replicacdo parasitdria com dano minimo, havendo ainda possibilidade de
compensacao por parte do intestino grosso. As espécies de Eimeria que infectam o
intestino grosso tendem a ser mais patogénicas, visto que a taxa de multiplicacéo dos
enterécitos € muito menor e ndo ha efeito compensatério de outras regides do
intestino, 0 que resulta reducdo da absorcdo de agua, acarretando em diarreia
(TAYLOR, 2000). Os animais jovens sao mais suscetiveis a doenca devido a reduzida
renovacao epitelial (ZACHARY & MCGAVIN, 2013), e baixa imunidade, especialmente
imunossupresséao induzida pelo estresse (AMARANTE, 2014; KHODAKARAM-TAFTI
& HASHEMNIA, 2017).

As lesdes tém carater proliferativo e ocorrem por meio da hipertrofia e
hiperplasia dos enterdcitos infectados, culminando na morte das células devido a
liberacdo das formas de vida do parasito. Macroscopicamente € observado
espessamento focal de mucosa em padrdo adenomatoso a cerebriforme, bem como
hiperemia ativa, hemorragia e necrose; cilindros fibrinosos e/ou fibrino-hemorragicos
podem ser observados no limen intestinal (ZACHARY & MCGAVIN, 2013). Devido a
essas alteracbes, a area disponivel para absorcdo na mucosa € diminuida,
acarretando em reducdo do ganho de peso e desidratacdo (SHARMA et al., 2015;
KHODAKARAM-TAFTI & HASHEMNIA, 2017).

E. crandallis promove lesdes especialmente no ileo, ceco e colon; 0s processos
de merogonia e gametogonia promovem atrofia das vilosidades intestinais levando a

ma absorcdo de nutrientes. As lesées na mucosa podem levar ao desprendimento
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epitelial, sendo estes, evidentes nas fezes. E. ovinoidalis causa lesdes no ceco e
célon, levando a hemorragias petequiais, espessamento, edema, hiperplasia de cripta,
destruicao do epitélio de superficie e desnudacao da mucosa, acarretando em atrofia
de vilosidades e consequentemente ma absor¢do. O resultado destes processos é o
subdesenvolvimento de cordeiros e, em casos mais graves, a morte (TAYLOR et al.,
2017).

3.1.5 Sinais clinicos

A severidade da infec¢do, os sinais clinicos e a quantidade de eliminagéo de
oocistos vao variar conforme as espécies de Eimeria envolvidas. A idade dos
hospedeiros e fatores estressores (desmame, clima, ma nutricdo, entre outros) podem
contribuir para a diminuicdo da imunidade dos animais e consequente aumento da
suscetibilidade a coccidiose. A coccidiose subclinica geralmente esta associada a
infeccao por espécies pouco patogénicas ou ao prévio desenvolvimento de imunidade
competente, mesmo assim, podem levar a reducdo do crescimento devido a
diminuicao da eficiéncia alimentar (DAUGSCHIES et al., 2007; KOUTNY et al., 2012).

Nos ovinos, os sinais clinicos sdo geralmente minimos e, na maioria dos
animais, inaparentes. Entretanto, € comum haver algum grau de inapeténcia ou
anorexia, bem como reducdo no ganho de peso e/ou emagrecimento e atraso de
desenvolvimento (ANDREWS, 2013). Pode-se observar diarreia aquosa, raramente
sanguinolenta, inapeténcia e desidratacdo (CHARTIER & PARAUD, 2012). Nas
infec¢cdes causadas por E. crandallis e E. ovinoidalis os sinais clinicos sdo similares,
sendo que o retardo de desenvolvimento é o primeiro indicativo de que estas espécies
possam estar presentes no rebanho; além disso, animais jovens podem apresentar
sujidades fecais nos quartos posteriores devido a diarreia. Com o0 agravamento do
qguadro clinico, os cordeiros desenvolvem diarreia aquosa profusa que pode conter
estrias de sangue. Se nao for realizado tratamento, o 6bito ocorre em decorréncia da
desidratacédo intensa (TAYLOR et al., 2017).

Vale ressaltar que o efeito patogénico dos coccidios € frequentemente
agravado por outros agentes patogénicos, como 0s nematoides, virus ou bactérias
gastrintestinais (DE WALL, 2012).
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3.1.6 Diagnéstico

Para uma avaliagcdo epidemioldgica, dados referentes a topografia, presenca
de aguadas e temperaturas médias anuais devem ser consideradas. A idade dos
animais atingidos no surto € um fator muito importante na formacéo de um conceito
diagndstico. E importante estabelecer ligagbes entre os achados clinicos, achados
macroscopicos, microscopicos e exames coproparasitolégicos.

Na presenca de Obitos, uma necropsia deve ser conduzida, visando identificar
areas com alterag6es compativeis com coccidiose, podendo-se realizar exame direto
com raspado de mucosa e busca de formas do parasito que antecedem a eliminagao
de oocistos (GREGORY et al., 1980; LIMA, 2004). A auséncia de oocistos nao significa
gue o animal ndo esteja com coccidiose, pois na fase aguda da doenca, pode nao
haver eliminacdo destes nas fezes, mas grande quantidade de merontes ou
gametdcitos nas células intestinais, 0s quais sdo observados a necropsia através de
raspado da mucosa intestinal (GREGORY et al., 1980).

A analise coproparasitologica para detectar a presenca de oocistos nas fezes
dos ruminantes € realizada por técnicas de flutuacdo com solucdo saturada. Um
exame frequentemente empregado para o diagndstico de Eimeria em ruminantes € a
técnica de Gordon & Whitlock (1939) que permite quantificar o nimero de oocistos por
grama de fezes (OoPG). Para dimensionar a intensidade da infeccdo, pode ser
estabelecido um sistema de escala de quatro escores, classificando as amostras do
rebanho como: classe 1 (isentas de coccidios), classe 2 (<1.800 OoPG), classe 3
(1.800 a 6.000 O0PG) e classe 4 (>6.000 OoPG) (IDRIS et al., 2012).

Por vezes, os resultados dos exames coproparasitologicos ndo sdo suficientes
para o diagnéstico individual da coccidiose, pois nem sempre animais que estao
apresentando sinais clinicos tém altos indices de eliminacéo de oocistos. Entretanto,
estas analises sdo ferramentas Uteis na avaliacdo da infecgdo no rebanho (LIMA,
2004). Para tanto, recomenda-se a colheita de amostra fecal diretamente da ampola
retal de pelo menos 10% do total de animais de cada categoria, realizando a remessa
do material coletado ao laboratério em caixas isotérmicas, para manter a integridade
das amostras. A partir dos valores de OoPG obtidos por meio da técnica de Gordon &
Whitlock modificada (UENO & GONCALVES, 1998), o veterinario de campo pode ter
uma avaliacao geral do grau de infec¢ao do rebanho.

Nos casos da presenca de oocistos nas fezes, deve-se identificar a espécie de

Eimeria, pois infec¢cdes com espécies nao patogénicas podem ocorrer. O diagnostico
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para detectar as espécies presentes nas fezes dos animais, € realizado por meio da
analise da morfologia e morfometria dos oocistos em microscopia Optica, apos
esporulacdo em dicromato de potassio a 2%. Aléem da analise morfoldgica, técnicas
moleculares podem ser usadas para a identificacdo especifica do parasito (DE WALL,
2012), contudo seu uso é€ limitado devido ao alto custo em comparacdo aos métodos
tradicionais de diagnaéstico.

O curso subclinico da enfermidade, a inespecificidade dos sinais clinicos, bem
como, a dificuldade de obter um diagnéstico individual por meio do exame
coproparasitolégico, sdo obstaculos a deteccdo da coccidiose pelos veterinarios de
campo. Dessa forma, o diagndstico de certeza deve ser baseado em uma analise
abrangente dos dados clinicos, exame das fezes, necropsia, avaliacdo meticulosa do

manejo dos animais, idade e fatores climaticos.

3.1.7 Controle

O controle bem-sucedido da coccidiose pode ser alcancado quando ha
conhecimento detalhado sobre o sistema de producdo do rebanho especifico. De
forma ampla, o controle deve focar em proporcionar condicbes higiénicas nas
instalacdes, reducdo de fatores estressantes, nutricdo adequada e uso de drogas
anticoccidianas. Adocédo e melhorias nas medidas higiénicas sdo essenciais para
evitar o aparecimento da forma clinica da coccidiose, principalmente em sistemas
intensivos de produgéao (CHARTIER & PARAUD, 2012).

Para o controle da coccidiose, medidas profilaticas sdo imprescindiveis, tanto
pelas perdas econdémicas relacionadas as infec¢des subclinicas, quanto pelos custos
do tratamento quimico. Minimizar o estresse dos animais, evitar a superlotacéo de
estabulos e piquetes, manter os locais de confinamento limpos e secos, promover a
limpeza frequente de bebedouros e comedouros, sdo medidas profilaticas que podem
ser adotadas nas propriedades. A exposicdo a luz solar e consequente dessecacao
de oocistos também s&do meios capazes de reduzir a contaminacdo ambiental com
oocistos (AMARANTE, 2014).

A higiene das instalacfes € o fator mais importante para prevenir ou reduzir a
ingestdo de oocistos presentes nas instalacdes, podendo ter efeitos superiores na
reducdo da carga parasitaria dos animais comprado ao uso de medicamentos
coccidiostaticos (LOPES et al., 2014). Contudo, alguns principios ativos podem ser

utilizados tanto na prevencao, quanto no tratamento da coccidiose, destacando-se o
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amprolio, o decoquinato, o toltrazuril, as sulfonamidas e antibidticos iondforos
(monensina, salinomicina e lasalocida) (SPINOZA et al., 2018). Vale ressaltar, que em
alguns casos o tratamento da coccidiose subclinica € economicamente inviavel; no
entanto, pode ser praticavel quando utilizado para prevenir a perda de peso por
coccidiose clinica (RODRIGUES et al., 2017). O uso de drogas anticoccidianas deve
ser recomendado quando as alternativas profilaticas de higienizacdo e manejo se
mostrarem ineficientes ou em propriedades com historico de surtos de coccidiose.

O amprolio, derivado da pirimidina, atua nos merontes de primeira geracao,
impedindo a diferenciagdo em merozoitos, tendo efeito cocciodiostéatico e podendo ser
empregado de maneira profilatica ou terap@utica. E importante salientar, que o
amprolio € um antagonista competitivo da tiamina (vitamina B1) devido a semelhancas
estruturais, e em altas doses pode causar poliencefalomalacia (NOGUEIRA et al.
2010; KEETON & NAVARRE, 2017).

O decoquinato atua nos esporozoitos e merontes de primeira geracao,
interrompendo o desenvolvimento dos coccidios no inicio de seu ciclo de vida, antes
gue possam causar danos no intestino. Pode ser administrado como um aditivo a dieta
dos animais, se mostrando eficiente na prevencao da coccidiose clinica e subclinica,
melhorando a eficiéncia alimentar e o ganho de peso (ANDRADE JUNIOR et al., 2012;
SPINOZA et al., 2017).

O toltrazuril, derivado da triazina, € um composto efetivo contra todos os
estagios intracelulares de eimerideos, sendo utilizado principalmente no tratamento
de surtos de coccidiose. Este farmaco impede o desenvolvimento das fases
assexuada e sexuada do ciclo biologico, produzindo anormalidades no aparelho de
Golgi, reticulo endoplasmatico e espaco perinuclear, que impedem a divisao celular e
a formacdo da parede do microgametdcito e do macrogametécito. Dessa forma,
contribui para a reducdo de excrecdo de oocistos, e consequentemente a
contaminagao ambiental (SARATSIS et al., 2013; TAYLOR et al., 2017).

As sulfonamidas (sulfadimidina, sulfametoxipiridazina, sulfaguanidina,
sulfaguinoxalina e sulfacloropirazina) foram os primeiros medicamentos com acao
frente aos coccidios, sendo coccidiostaticos em baixas doses e coccidiocidas em
doses maiores (SPINOZA et al.,, 2017). A administracdo destes medicamentos €&
comumente utilizada para tratar a coccidiose em muitas espécies, mas 0 mecanismo
exato ndo é conhecido. Sua eficacia clinica pode estar mais relacionada ao controle

da enterite bacteriana secundaria do que a um efeito direto em coccidios (KEETON &
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NAVARRE, 2017). Em ovinos clinicamente assintomaticos a administracdo da
associacdo de sulfadoxina e trimetoprima demonstrou ter pouco efeito sobre a
eliminacao de oocistos (LOPES et al., 2014).

Os antibidticos ion6foros (monensina, salinomicina e lasalocida) séao
amplamente utilizados para o controle da coccidiose aviaria; para ruminantes sao
efetivos como profilaticos fornecidos juntamente com o alimento. Atuam nos estadios
livres intestinais de Eimeria (esporozoitos, merozoitos e gametocitos) quando a droga
entra em contato com eles no limen intestinal. Melhoram a converséo alimentar e o
ganho de peso dos animais (KEETON & NAVARRE, 2017).



4 Atividades de pesquisa

Durante o periodo de marco de 2018 a dezembro de 2021 foram realizadas
atividades relacionadas ao projeto “Ocorréncia de protozooses intestinais em ovinos
da regido sul do Rio Grande do Sul” (CEEA 15450-2018). Nesse interim, foram
coletadas 502 amostras de fezes de ovinos de diferentes categorias, das quais 255
foram de cordeiros de até 6 meses de idade; 236 de ovelhas; e 11 de carneiros. Foram
colhidas amostras de pelo menos 10% do total de ovinos de cada fazenda, e apenas
uma vez de cada animal. No estudo, participaram 21 propriedades, de 11 municipios
das regides da Campanha e Sul do Rio Grande do Sul: Acegua, Bagé, Cangucu,
Capdo do Ledo, Cerrito, Dom Pedrito, Herval, Pedro Osorio, Pelotas, Piratini e
Sant'Ana do Livramento. Um questionario estruturado com questfes relativas a
epidemiologia, forma de manejo, tipo de criacdo, entre outros (Apéndice A), foi
aplicado a fim de avaliar fatores de risco relacionados a infec¢do por Eimeria spp.

As amostras de fezes foram processadas pela técnica de Gordon & Whitlock
modificada (UENO & GOLCALVES, 1998) para estimar o numero de oocistos de
Eimeira spp. ApoOs esporulagdo, os oocistos desse parasito foram identificados de
acordo com caracteristicas morfométricas e morfolégicas (CARRAU et al., 2018;
SOUZA et al., 2015; MACEDO et al., 2019).

A andlise descritiva, foi realizada utilizado o pacote de software Excel® 2019 e
das calculadoras epidemiolégicas EpiTools (Sergeant 2018). Para identificar as
caracteristicas de manejo associadas a presenca de espécies de Eimeria spp., foi
realizada a andlise univariada por teste qui-quadrado (x?) ou Exato de Fischer; este
ultimo quando se observou menos que cinco observagcfes no quadrante do teste. As

variaveis que mostraram associa¢éo com p < 0,2 pelo teste de x?, ou Exato de Fischer,
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foram selecionadas para a construcdo do modelo mdaltiplo. A existéncia de associacao
entre os fatores foi verificada utilizando o modelo multiplo Generalized Estimating

Equations (GEE) de regressao logistica.
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Eimeria spp. infection in lambs from southern Brazil. Pesquisa Veterindria Brasileira
40(11):871-874. Departamento de Microbiologia e Parasitologia, Instituto de Biologia,
Universidade Federal de Pelotas, Campus Universitario, Travessa André Dreyfus s/n, Capao
do Leao, RS 96010-900, Brazil. E-mail: jeronimo.ruas@gmail.com

Eimeria infections are common in the sheep industry worldwide. Lambs are more susceptible
to coccidiosis, especially in stressful conditions, being infected by different species of the
parasite. Eimeria crandallis and Eimeria ovinoidalis are considered the most pathogenic,
causing reduced growth, dehydration, anorexia, and death. In this study, the frequency of
Eimeria species was evaluated in lambs from the southern region of the Rio Grande do Sul
state, Brazil. Fecal samples from 248 lambs, from 19 farms, were tested for the presence
of oocysts. The positive samples were re-examined and the sporulated oocysts analyzed
morphometrically to identify the presence of Eimeria species. In 100% of the evaluated
farms, there were animals positive for the protozoan. The frequency of Eimeria species was:
E. ovinoidalis (94.74%), E. crandallis (89.47%), E. granulosa (78.95%), E. parva (68.42%), E.
ahsata (63.13%), E. punctata (42.11%), E. bakuensis (36.84%), E. faurei (10.53%), and E. pallida
(5.26%). Mixed infection was found in 94.74% of the samples. This research describes, for the
first time, the occurrence of E. crandallis and E. ovinoidalis infecting lambs in the study area.
The wide distribution of this protozoan and the high frequency of pathogenic species show
the importance and potential damage of sheep coccidiosis in herds from Rio Grande do Sul.

INDEX TERMS: Infection, lambs, Brazil, sheep industry, coccidiosis, Eimeria crandallis, Eimeria ovinoidalis.

RESUMO.- [Infecg¢ao por Eimeria spp. em cordeiros do
sul do Brasil.] As infec¢des por Eimeria sdo comuns na
ovinocultura mundial. Cordeiros sdo mais suscetiveis a
coccidiose, especialmente em condigdes estressantes, sendo
infectados por diferentes espécies do parasito. Eimeria
crandallis e Eimeria ovinoidalis sdo consideradas as mais
patogénicas, causando redugdo do crescimento, desidratacdo,
anorexia e morte. Neste estudo, a prevaléncia de Eimeria
spp. foi avaliada em cordeiros da regidao sul do Estado do
Rio Grande do Sul, Brasil. Amostras fecais de 248 cordeiros,
provenientes de 19 fazendas, foram testadas quanto a presenca
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de oocistos. As amostras positivas foram reexaminadas e
os oocistos esporulados analisados morfometricamente
para identificagdo das espécies de Eimeria presentes. Em
100% das fazendas avaliadas houve animais positivos para
o protozodrio. A frequéncia das espécies de Eimeria foi: E.
ovinoidalis (94.74%), E. crandallis (89.47%), E. granulosa
(78.95%), E. parva (68.42%), E. ahsata (63.13%), E. punctata
(42.11%), E. bakuensis (36.84%), E. faurei (10.53%) e E.
pallida (5.26). Infec¢do mista foi encontrada em 94.74%
das amostras. Este trabalho descreve pela primeira vez a
ocorréncia de E. crandallis e E. ovinoidalis infectando cordeiros
na drea de estudo. Este trabalho descreve pela primeira vez a
ocorréncia de E. crandallis e E. ovinoidalis infectando cordeiros
na area de estudo. A ampla distribuicdo desse protozodario
e a alta frequéncia das espécies patogénicas evidenciam a
importancia da coccidiose ovina e os danos potenciais nos
rebanhos do Rio Grande do Sul.

TERMOS DE INDEXACAO: Infeccao, cordeiros, Brasil, ovinocultura,
coccidiose, Eimeria crandallis, Eimeria ovinoidalis, ovinos.
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INTRODUCTION

Traditionally, the sheep industry has always been relevant to
the economy of the Rio Grande do Sul state. Even with the
crises that occurred in the 80s and 90s, the herd remains
one of the largest in Brazil, and its distribution remains
concentrated in the southern state region (Silva etal. 2013,
IBGE 2017). This industry still faces some obstacles; parasitic
infections being one of the factors that influences a reduction
in sheep production performance. Among such diseases,
coccidiosis causes significant economic losses as a result of
clinical (diarrhea) and subclinical disease (poor weight gain)
(Chartier & Paraud 2012).

Coccidiosis of farm animals is caused by coccidial parasites
of the genus Eimeria which develop in the small and the large
intestines. Coccidiosis is of great economic importance, not
only in terms of its effect on the animal (poor weight gain in
particular) but also in terms of the required treatment costs.
Many Eimeria infections in sheep are asymptomatic; however,
more frequently in lambs, some species have been associated
with diarrhea and stunted growth (Chartier & Paraud 2012).
Infections occur due to the ingestion of sporulated oocysts,
and the hosts can be simultaneously infected by different
species of the parasite. Currently, eleven Eimeria species are
recognized as causing sheep infections, with E. crandallis
and E. ovinoidalis being the most pathogenic (Andrews
2013). Species differentiation is still a challenge, requiring
coprological examination with a precise morphometric analysis
of sporulated oocysts (Macedo et al. 2019).

Clinical signs are unapparent in most Eimeria infected
animals. However, it is common to have some degree of
inappetence or anorexia, weightloss and growth retardation
(Andrews 2013). Infection leads to underdevelopment due to
parasite multiplication occurring within enterocytes, which
causes villous atrophy, leading to malabsorption of nutrients
(Martins et al. 2020). Fecal staining around the hindquarters,
due to diarrhea, can occur. As the clinical conditions worsen,
lambs develop profuse watery diarrhea that may contain

blood-streaks (Keeton & Navarre 2017). If treatment is not
performed, intense dehydration can lead to death.

Subclinical disease and the non-specificity of clinical
signs are obstacles to the detection of coccidiosis by farmers
and veterinarians. Thus, the diagnosis must be based on the
analysis of clinical signs, coprological examinations, animal
management, age, and climatic factors (Martins et al. 2020).

Coccidiosis is a substantial problem, causing an important
economic impact on livestock and, although the sheep industry
isa traditional activity in Rio Grande do Sul, the epidemiology
data of this parasitosis in the state are scarce, especially in
the southern region.

Given that, the aim of this study was to estimate the
frequency of Eimeria species in lambs from the southern Rio
Grande do Sul state, Brazil.

MATERIALS AND METHODS

All procedures performed in this study were approved by the Ethics
Commission on Animal Experimentation of the Federal University
of Pelotas under protocol number 15450/2018.

A cross-sectional epidemiological study was carried out on 19
ruminant farms from 8 cities of the southern Rio Grande do Sul state,
Brazil (Fig.1). The minimum sample size (n=246) was estimated,
with EpilnfoTM epidemiological calculators, based on the sheep
population (n=499,898) of the study area (IBGE 2019). A confidence
level 0f 95% and statistical error of 5% were considered.

From August 2018 to September 2019, stool samples were collected
directly from the rectum of 248 animals, which represented atleast
109% of the total lambs from each farm. Analyzed farms adopted an
intensive, extensive or semi-extensive production system. Animals
enrolled in this study were observed for the presence of clinical
signs related to coccidiosis (low body condition, diarrhea, apathy,
and emaciation).

The samples were examined for the presence and number of
oocysts per gram (OPG) of feces using the modified Gordon & Whitlock
technique (Ueno & Gongalves 1998). Subsequently, positive samples

2 - Cangugu
3-Capdodoledo
4- Cerrito

5- Herval

6 - Pedro Osoério
7 - Pelotas

8 - Piratini

Fig.1. Municipalities from the southern Rio Grande do Sul state where lamb stool samples were collected for the detection of Eimeria in

2018 and 2019.
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from each farm were pooled and stored in Falcon tubes containing
2.5% potassium dichromate (K,Cr,0,), which were regularly moved
in order to allow oxygenation and kept at room temperature for ten
days until sporulation of Eimeria oocysts was completed (Carrau
et al. 2018). Sporulated oocysts were separated from the fecal
mixture and potassium dichromate using a modified centrifugal
flotation technique (Duszynski & Wiiber 1997). Ultimately, 100
oocysts from each sample were randomly selected in the optical
microscopy examination. In samples with less than 100 oocysts, all
were analyzed. Species differentiation was based on morphometric
and morphological characteristics, such as: shape, color, and presence
or absence of micropyle and micropylar caps, following Souza etal.
(2015) and Macedo etal. (2019).

For descriptive analysis, the Excel® 2019 software package was
used. True prevalence, and the Chi-square test, was performed to
compare the occurrence of Eimeria species in different breeding
systems, with a 5% significance level, using EpiTools epidemiological
calculators (Sergeant 2018).

RESULTS

Eimeria oocysts were found in 85.98% of the fecal samples
with a mean of 5,034 oocysts per gram (OPG) of feces (0 a
120,100 OPG). Furthermore, at least one animal showed
Eimeria infection in all farms (100%). The overall results of
positivity for any Eimeria species are shown in Table 1. Overall,
9 Eimeria species were identified in fecal samples with the
following prevalence: E. ovinoidalis (94.74%), E. crandallis
(89.47%), E. granulosa (78.95%), E. parva (68.42%), E. ahsata
(63.13%), E. punctata (42.11%), E. bakuensis (36.84%), E.
faurei (10.53%) and E. pallida (5.26%). Concomitant infections
were found in 94.75% of analyzed farms, with 3 to 8 different
Eimeria species presentin the same pooled sample (Table 1).
No significant changes of color, odor or consistency were
identified in the samples. Diarrhea was not observed in the
analyzed lambs although, in some farms, poor body condition
and apathy was noted.

DISCUSSION

The results obtained in this research showed that the Eimeria
species has a wide distribution in the study area. Brazilian
and worldwide studies have found a variable prevalence of
Eimeria species in sheep; however, in the majority of cases,

Table 1. Presence of Eimeria oocysts in lambs from
southern Rio Grande do Sul state, Brazil

Mean (OPG) Median (OPG)  Frequency (%)

Farming systems

Intensive 5,971 1,000 95.24%°

Semi-extensive 8916 1,200 76%"

Extensive 4,250 1,100 87.8%*

Pvalue - - 0.0281
Co-infections

Triple 7,805 3,600 10.54%*

Quadruple 2,568 200 42.11%"

Quintuple 4,561 1,100 31.58%%*

> Six 13,795 2,300 10.52%*

Pvalue - - 0.0193

OPG = Qocysts per gram; **< Different lowercase letters on the same
column indicate a statistically significant difference (Chi-square P<0.05).

young animals had higher rates of positivity for the parasite
(Lopes etal. 2013, Souza etal. 2015, Carrau et al. 2018). The
high prevalence of positive samples found in the present study
(85.98%) probably occurred due to the focus on young lambs,
the age group most susceptible to coccidiosis.

The pathogenic species for sheep, E. crandallis and E.
ovinoidalis (Andrews 2013), were the most prevalent in the
present study, which indicates that the evaluated farms have
considerable risk for losses associated with coccidiosis. This
is the first description of these species in the study area. The
results are similar to the data found by Carrau et al. (2018),
who obtained prevalence for E. ovinoidalis and E. crandallis of
97% and 89.4%, respectively. These two species are usually
associated with reduced fluid absorption and consequent
diarrhea, but are also known to induce strong protective
immunity without clinical signs (Carrau et al. 2018).

E. ahsata, E. bakuensis, E. granulosa, E. faurei, E. parva, E.
pallida, and E. punctata are considered nonpathogenic but can
cause impairment of growth due to nutrient malabsorption
(Keeton & Navarre 2017, Taylor et al. 2017), which might
trigger subclinical coccidiosis in animals. Investigations
carried out in different regions of Brazil already describe
the presence of these species infecting sheep with variable
prevalence (Tembue etal. 2009, Silva etal. 2011, Lopes etal.
2013, Souza et al. 2015, Macedo et al. 2019.

Previously studies demonstrated that the intensive
and semi-intensive farming systems could facilitate the
dissemination of Eimeria species (Lopes etal. 2013, Tomczuk
et al. 2015). In this study, there were statistical differences
(p=0.028) between animal infection and different breeding
systems. Lambs raised under the intensive system had a
higher frequency of parasitism by Eimeria (Table 1), with
statistical difference in relation to the semi-extensive regime
(p=0.010), which agrees with previous reports (Lopes et al.
2013, Macedo et al. 2019). In intensive breeding conditions
accompanied by a high animal density, coccidiosis can become
an infection of significant economic importance (Chartier
& Paraud 2012). Lower frequency was found in the semi-
extensive system, however the lambs raised in this regime
has greater excretion of oocysts (Table 1). This fact could be
related with the poor hygienic sanitary conditions and high
stocking rates observed on some of these farms, which may be
considered an aggravating factor for the spread of coccidiosis
(Macedo et al 2019). Chartier & Paraud (2012) suggested
that the economic impact of coccidiosis in small ruminants
from tropical regions is probably not of a significant impact
compared with other infections; however, coccidiosis was
considered a potential risk for sheep raised under extensive
systems in Brazil (Silva et al 2011, Souza et al 2015). The
high frequency of Eimeria infections and oocysts shedding
found in extensive breeding, indicating that the presence of
this parasite cannot be underestimated.

For Keeton & Navarre (2017), mixed infections with multiple
pathogenic and nonpathogenic species are common. This was
observed in almostall positive lambs and suggests that these
infections usually occur by more than one species in the study
region. In fact, field-acquired infections are generally mixed, as
the animals are more exposed to the existing environmental
biodiversity (Silva et al. 2011).

Despite the high occurrence and the mixed infection of
Eimeria species, no significant changes in stool characteristics,
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such as diarrhea, were observed. However, some animals
presented at least one suggestive clinical sign of coccidiosis,
such as poor body condition, rough hair coat, and apathy. A
poor growth rate, in an appropriate epidemiological setting,
should indicate a diagnosis of subclinical coccidiosis (Chartier
& Paraud 2012), with consequent economic losses for farmers.
The non-specificity or nonexistence of clinical signs makes
coprological monitoring essential to identify losses in livestock
production, as is the development of partnerships between
veterinarians and farmers.

So far, little is known about ovine coccidiosis in the
southern Rio Grande do Sul region. This study on natural
infections of Eimeria species is considered to contribute to
the better understanding of coccidiosis epidemiology in this
study area. New studies should be encouraged to elucidate
the risk factors of these parasites, emphasizing the need to
develop diagnostic and control programs, contributing to the
progress of the sheep industry.

CONCLUSIONS

The results obtained in this research showed that Eimeria
species constitute an endemic infection on the evaluated farms,
with a wide distribution of the parasite. Eimeria ovinoidalis
and Eimeria crandallis was the most frequent species, followed
by Eimeria granulosa, Eimeria parva, Eimeria ahsata, Eimeria
punctata, Eimeria bakuensis, Eimeria faurel, and Eimeria pallida.

Higher levels of parasitism were diagnosed in animals
that were raised in an intensive breeding system (P<0.05).

Concomitant infections were found in almostall analyzed
farms.

The high frequency of this protozoan, and the description
of the pathogenic species E. crandallis and E. ovinoidalis for
the first time in the region, highlight the importance of sheep
coccidiosis in the southern Rio Grande do Sul state, Brazil.
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Highlights

High prevalence in animals and herds.
Pathogenic Eimeria species were the most prevalent.
Age and management practices were risk factors associated with protozoan infection.

Abstract

Eimeria infections are common in sheep industry worldwide, however information about their epidemiology
is scarce in southern state of Rio Grande do Sul, Brazil. Therefore, a cross-sectional study was carried out to
determine the prevalence, species characterization, and associated risk factors between Eimeria species
and sheep flocks. Fecal samples from 428 sheep from 21 farms were tested for the presence of oocysts. The
overall prevalence of Eimeria spp. was 68.69% and was significantly affected by age of the sheep, with highest
prevalence in animals under 18 months of age. Eight Eimeria species were identified. Eimeria ovinoidalis
(85.71%) was the most common, followed by Eimeria crandallis (80.95%), Eimeria granulosa (78.95%), Eimeria
ahsata (61.90%), Eimeria faurei (42.86%), Eimeria bakuensis (38.10%), Eimeria punctata (14.29%), and Eimeria
pallida (9.52%). All herds were positive, with concomitant infections. Among management and husbandry
practices; farm size, animal density, farming system, breeding objectives, and pasture system influenced the
prevalence of Eimeria species. The infection was more prevalent on small farms with high animal density,
in sheep raised for meat, semi-intensive system, and rotational grazing (p < 0.05). The wide distribution of
this protozoan and the high frequency of pathogenic species show the importance and potential damage of
coccidiosis in sheep flocks in Rio Grande do Sul.

Key words: Coccidiosis. Eimeria crandallis. Eimeria ovinoidalis. Sheep.
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Resumo

As infeccdes por Eimeria sdo comuns na ovinocultura em todo o mundo, porém informacdes sobre sua
epidemiologia sdo escassas no sul do estado do Rio Grande do Sul, Brasil. Portanto, um estudo transversal
foi realizado para determinar a prevaléncia, caracterizacdo das espécies e fatores derisco associados entre
espécies de Eimeria e rebanhos ovinos. Amostras fecais de 428 ovinos, de 21 fazendas, foram testadas
para a presenca de oocistos. A prevaléncia geral de Eimeria spp. foi 68,69%, sendo significativamente
afetada pela idade dos ovinos, com maior prevaléncia em animais menores de 18 meses. Qito espécies de
Eimeria foram identificadas; Eimeria ovinoidalis (85,7 1%) foi a mais comum, seguida por Eimeria crandallis
(80,95%), Eimeria granulosa (78,95%), Eimeria ahsata (61,90%), Eimeria faurei (42,86%), Eimeria bakuensis
(38,10%), Eimeria punctata (14,29%) e Eimeria pallida (9,52%). Todos os rebanhos foram positivos, com
infecces concomitantes. Entre as praticas de manejo e criacéo; tamanho da fazenda, densidade animal,
sistema de criagdo, objetivo de criacdo e sistema de pastagem tiveram influéncia sobre a prevaléncia de
Eimeria spp. A infeccé@o foi mais prevalente em pequenas propriedades com alta densidade animal, em
ovinos destinados a producao de carne, sistema semi-intensivo de criacao e pastejo rotacionado (p < 0,05).
A ampla distribuicdo desse protozoério e a alta frequéncia de espécies patogénicas mostram a importéncia
e os danos potenciais da coccidiose ovina nos rebanhos gauchos.

Palavras-chave: Coccidiose. Eimeria crandallis. Eimeria ovinoidalis. Ovinos.

Introduction species are recognized as causing sheep
infections, with E. ovinoidalis being the most
Coccidiosis is one of the most pathogenic followed by E. crandallis and E.
important parasitic diseases of small ahsata (Andrews, 2013; Bangoura & Bardsley,
ruminants worldwide. Itis caused by coccidian ~ 2020; Gregory Catchpole, Nolan, & Hebert,
parasites of the genus Eimeria which develop ~ 1989). Species differentiation remains a
in the small and large intestines. Coccidiosis challenge, requiring coprological examination
has considerable economic importance, with a precise morphometric analysis of
causing decreases in productivity, low  sporulated oocysts (Macedo etal., 2019).
growth performance, diarrhea, and mortality
(Khodakaram-Tafti & Hashemnia, 2017).
Furthermore, treatment costs are high and
are not always economically viable, especially
in subclinical infections (Rodrigues et al,
2017). Many Eimeria infections in sheep are
asymptomatic; however, more frequently in
lambs, some species have been associated
with diarrhea and stunted growth (Chartier
& Paraud, 2012). Infections occur due to the
ingestion of sporulated ococysts and the hosts
can be simultaneously infected by different
species of the parasite. Currently, 11 Eimeria

Clinical signs are unapparent in most
Eimeria infected animals. However, it is
common to have some degree of inappetence
or anorexia, weight loss, growth retardation,
rough hair coat, and weakness (Andrews,
2013). Infection leads to underdevelopment
due to parasite multiplication occurring within
enterocytes, which causes villous atrophy,
leading to malabsorption of nutrients. Fecal
smearing may occur around the hindquarters
due to diarrhea. As the clinical condition
worsens, lambs develop profuse watery
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diarrhea that may contain blood-streaks
(Keeton & Navarre, 2017). If treatment is not
undertaken, intense dehydration can lead to
death. The severity of infection is a result of
multiple conditions, including decreased host
immunity, high parasite load, management
and sanitary conditions, animal density, breed
susceptibility, and presence of pathogenic
Eimeria species (Khodakaram-Tafti &
Hashemnia, 2017; Rodrigues et al., 2017).

Coccidiosis is frequent and potentially
damaging to sheep in southern Rio Grande
do Sul, as previously reported (Martins et al.,
2020). However, epidemiology data of this
parasitosis in the state are scarce, especially
on the risk factors associated with Eimeria.
Thus, the aim of this study was to report
epidemiological data of Eimeria spp. infections
in sheep flocks in southern Rio Grande do
Sul, Brazil, evaluating the prevalence and
associated risk factors.

Material and Methods

Study area and sample collection

The current study was conducted on
21 farms from 11 cities of the southern Rio
Grande do Sul state, Brazil, from August 2018
to September 2019 (Figure 1). The minimum
sample size (n = 384) was estimated, with
Epilnfo™ epidemiological calculators, based
on the sheep population (n = 499,898) of the
study area (Instituto Brasileiro de Geografia
e Estatistica [IBGE], 2017). A confidence
level of 95%, expected frequency of 50%,
and statistical error of 5% were considered.
Animals enrolled in this study were observed
for the presence of clinical signs related to
coccidiosis (low body condition, diarrhea,
apathy, and emaciation). In total, 428 fecal
samples were obtained rectally and analyzed
for the detection of Eimeria oocysts. On each
farm, atleast 10% of the total sheep population
was included in the study.
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Argentina

Uruguay

Santa Catarina state

/<“’
1 - Acegua

2 - Bagé

3 - Cangugu

4 - Capido do Ledo

5 - Cerrito

6 - Dom Pedrito

7 - Herval

8 - Pedro Osorio

9 - Pelotas

10 - Piratini

11 - Sant’Ana do Livramento

Figure 1. Cities from the southern Rio Grande do Sul state, Brazil, where sheep stool samples were
collected for the detection of Eimeriain 2018 and 2019.

All procedures performed in this study
were approved by the Ethics Commission
on Animal Experimentation of the Federal
University of Pelotas under protocol number
15450/2018.

232

Coprological analysis

Samples were screened using the
modified Gordon and Whitlock technique
(Ueno & Gongalves, 1998), estimating the
presence and number of oocysts per gram of
feces (OPG). Subsequently, positive samples
from each farm were pooled and stored in
conical centrifuge tubes containing 2.5%
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potassium dichromate (K,Cr,0,), which were
moved regularly to allow oxygenation and
kept at room temperature for ten days until
sporulation of Eimeria oocysts was completed
(Carrau et al., 2018). The Sporulated oocysts
were separated from the fecal mixture and
potassium dichromate using a modified
centrifugal flotation technique (Duszynski
& Wiiber, 1997). Ultimately, 100 oocysts
from each pooled sample were randomly
selected on optical microscopy examination.
In samples with less than 100 oocysts, all
were analyzed. Species differentiation was
based on morphometric and morphological
characteristics, such as shape, color, and
presence or absence of micropyle and
micropylar caps, following Souza et al. (2015)
and Macedo et al. (2019).

Statistical analysis and risk factors

Sheep within a farm were considered
to form one group, as all animals were exposed
to the same risk of extrinsic infection. Because
animal management and farming systems
were diverse between farms, the risks were
considered different. Consequently, the
experimental unit was the farm, not the
individual sheep. Therefore, after coprological
screening, the positive samples were pooled
in order to obtain one sample per flock. A
farm was classified as positive when Eimeria
oocysts were detected in at least one of the
sheep investigated on the farm.

A structured questionnaire was
administered via a face-to-face interview
with the farmers, to assess their knowledge
of sheep health and husbandry and farm
management practices, this information was
used to search for risk factors associated with
coccidiosis. Visual observations were also

Semina: Ciénc. Agrér. Londrina, v. 43, n. 1, p. 229-240, jan./fev. 2022

made to confirm questionnaire responses and
assess farming practices. Information about
the following variables was collected through
a questionnaire:

1. Age: animals less than 18 months old were
considered as young, the others as adults.

2. Breed: Corriedale, Ideal, Texel, and mixed-
breed were studied.

3. Production system and management: type
of farming system (intensive, extensive,
or semi-intensive), breeding objectives
(meat, wool, or multi-purpose), grazing
management (continuous or rotational
grazing and/or multi-species grazing),
watering system (treated water or pond),
acquisition and quarantine of new animals,
herd size (animal density), and farm size
(small, medium, or large). The farm size
classification was defined by Brazilian law
(Lein®8.629, 1993) and considers the fiscal
module and not just the measure, which
varies according to each city.

4. Herd health: sheep mortality and presence
of diarrhea.

5. Veterinaryassistance and knowledge about
coccidiosis.

For the descriptive analysis, the
Excel® 2019 software package was used.
To identify the management characteristics
associated with Eimeria species presence, a
univariate analysis was performed using the
chi-square (x?) or Fischer's exact test (when
less than five observations were observed
in the test quadrant). Variables that showed
an association with p < 0.2 by the x® test or
Fischer's exact test were selected for multiple
model construction. Finally, Generalized
Estimating Equations a multiple logistic
regression model, was used to verify the
association between the factors.
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Results and Discussion

Out of all samples analyzed, the
prevalence of Eimeria was 68.69% (294/428)
with a mean of 3126.21 OPG. Young animals
had a higher prevalence and released a greater
number of oocysts when compared to adults

Table 1

(p < 0.05) (Table 1). No significant changes of
color, odor, or consistency were identified in
the fecal samples. Diarrhea was not observed
in the analyzed sheep although, on some
farms, poor body condition and apathy was
noted.

Mean of OPG" and prevalence (%) of Eimeria spp. in sheep from southern state of Rio Grande do Sul,

Brazil

Animal category Mean OPG
Young (<18 months) 5492.40
Adult 194.20

'0PG = Oocysts per gram of feces.

Young sheep were more heavily
parasitized by Eimeria, agreeing with previous
reports (Carrau et al.,, 2018; Lopes et al,, 2013;
Khan et al., 2011; Souza et al., 2015). Eimeriais
an intracellular parasite whose multiplication
occurs within the cytoplasm of epithelial cells
causing cell necrosis. As a result of diminished
epithelial turnover in young animals, they are
most susceptible to infection (Khodakaram-
Tafti & Hashemnia, 2017). In the first days
of life, sheep start ingesting sporulated
oocysts with food or water, presenting a
progressive increase in the prevalence and
intensity of oocyst excretion by lambs until a
peak is reached around the weaning period.
Thereafter, the excretion intensity decreases
to reach lower values as the sheep grow
(Chartier & Paraud, 2012), which is compatible
with the results of the OPG mean between
young and adult sheep. Adult animals
generally become immune to coccidiosis but
serve as a reservoir for lambs. The severity of
infection, clinical signs, and oocyst excretion

234

Prevalence p value Odds ratio
86.55%
<0.0001 7.3
46.60%

are affected by the Eimeria species involved,
level of environmental exposure, and animal
immunity (Keeton & Navarre, 2017).

Eimeria was detected in all herds
studied (100%). Eight Eimeria species
were identified during coproparasitological
examination. E. ovinoidalis (85.71%) was
the most common, followed by E. crandallis
(80.95%), Eimeria granulosa (78.95%), Eimeria
ahsata (61.90%), Eimeria faurei (42.86%),
Eimeria bakuensis (38.10%), Eimeria punctata
(14.29%), and Eimeria pallida (9.52%). Mixed
infection was found on all farms. Furthermore,
analysis of all the risk factors on the farms
revealed that farm size, breed size, breeding
objectives, farming system, and pasture
system were the factors significantly
associated (p < 0.05) with Eimeria species
infection (Table 2).

E. crandallis and E. ovinoidalis were the
most prevalent in the present study. These
two species are highly pathogenic for sheep
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and are usually associated with reduced fluid
absorption and consequent diarrhea but
are also known to induce strong protective
immunity without clinical signs (Andrews,
2013; Carrau et al., 2018). The detected non-
pathogenic species, E. ahsata, E. bakuensis,
E. faurei, E. granulosa, E. pallida, E. parva,
E. punctata, may be involved in cases of
subclinical coccidiosis causing impairment
of growth due to nutrient malabsorption
(Keeton & Navarre, 2017; Taylor, Coop, &
Wall, 2017). Concomitant infections were
found on all analyzed farms. It is noteworthy
that polyparasitism can aggravate the
pathogenic effect of coccidia and may trigger
more serious effects (Chartier & Paraud,
2012). Previous studies conducted in Brazil

Table 2

have already described the presence of
these species infecting sheep with variable
prevalence (Lopes et al., 2013; Macedo et al.,
2019; Martins et al., 2020; Souza et al., 2015).

As mentioned before, some factors
can interfere with Eimeria prevalence and
distribution, including management and
sanitary conditions, host immunity, and breed
susceptibility (Khodakaram-Tafti & Hashemnia,
2017). With that understanding, risk factors
that could be related to Eimeria occurrence in
the studied region were estimated. The results
indicated that some management conditions
presented a relevant risk factor with a
significant influence on sheep coccidiosis
(Table 2).

Risk factors associated with Eimeria species on sheep breeding farms from the southern Rio Grande

do Sul state, Brazil

Associated variables’

Independent variables
Farm size

Parasite specie

Small Eimeria ahsata
Herd size

i ) _ Eimeria ahsata
High animal density ; . .

Eimeria crandallis

Breeding objectives

Meat

Farming system

Eimeria crandallis

L. ) Eimeria faurei
Semi-intensive ) .
Eimeria punctata

Pasture system

Rotational grazing Eimeria ovinoidalis

Frequency p value QOdds ratio
88.9% 0.035 0.05
53.85% 0.036 2.128
84.6% 0.002 18.33
93.8% 0.028 22.500
37.5% 0.042 0.1538
80% 0.048 0.100
88.9% 0.035 0.050

"Multiple logistic regression estimated by Generalized Estimating Equations, only factors that remained with a statistically

significant association are included (p < 0.05).
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Poor sanitation was considered as
a risk factor for coccidiosis. This condition
allows higher food and water contamination
by sporulated oocysts, increasing sheep
exposure to infection. Furthermore, paddock
and facility overcrowding interfere with
animal welfare and can result in a high burden
of Eimeria Iinfection by stress-induced
immunosuppression (Khodakaram-Tafti &
Hashemnia, 2017). On small properties with
a high animal density, animals were bred for
slaughter. Furthermore, on these farms there
was a higher risk of infection by E. ahsata (p
= 0.036) and E. crandallis (p = 0.002). Similar
results were obtained by Cai and Bai (2009)
who observed greater oocyst excretion in
high density herds. This fact may be related to
stressful situations that sheep are exposed to,
interfering with theirimmunological status and
making them more susceptible to coccidiosis
(Cai & Bai, 2009).

The farming system has already
been described as a possible risk factor for
coccidiosis (Lopes et al., 2013; Macedo et al.,
2019). In the semi-intensive system, sheep
are confined at night. On some farms the
animals receive food supplementation, and
most animals were kept in small and poorly
maintained barns. This practice is common
in Rio Grande do Sul to avoid predation
and sheep theft. In this breeding system, a
higher frequency of nonpathogenic species
E. faurei (p = 0.042) and E. punctata (p =
0.048) was observed. Sheep housing and
poor facility conditions may have influenced
the occurrence of the species. The clinical
importance ofthese datais unknown; however,
it cannot be ignored.

Grazing management can be
performed differently according to the
production system. Native grasslands were
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considered as the main food source on the
study farms, these grasslands present a great
structural diversity in native forage species,
with almost 800 grasses and 200 legumes
(Nabinger, Moraes, & Maraschin, 2000). This
uncultivated land consists of natural plant
species, usually extensively grazed. Compared
with native grasslands, pasture is cultivated
with intentional species planting, irrigation, and
fertilizers, and are managed more intensively
(Eagle & Olander, 2012). Furthermore,
rotational grazing is a system where a pasture
is separated into smaller paddocks and the
group of animals is moved regularly between
paddocks, usually staying for 3-14 days; it
is crucial that pastures are allowed to rest
and recover to maintain adequate forage
production (Eagle & Olander, 2012). Rotational
grazing was used for 33.4% of farms in order
to provide forage at ideal stages of height,
nutrient concentration, and digestibility. These
farms had a higher frequency of parasitism
by E. ovinoidalis, with a statistical difference
in relation to continuous grazing (p = 0.035
OR = 0.050). Rotational grazing contributes
to parasite control in livestock (Burke & Miller,
2020); however, it is ineffective when used
alone or incorrectly, as it can provide an ideal
environment for parasite proliferation, allowing
autoinfection and timing the next grazing atthe
peak of parasite availability (Colvin, Walkden-
Brown, Knox, & Scott, 2008).

Clinical signs of Eimeria infection are
usually minimal and unapparent; however,
depression, weakness, abdominal pain,
anorexia, with reduced weight gain, weight
loss, dehydration and diarrhea may be
observed, and in some cases, coccidiosis
can lead to sudden death without previous
digestive signs (Chartier & Paraud, 2012;
Keeton & Navarre, 2017). The main symptom
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of coccidiosis is diarrhea and may precede
oocyst shedding; however, oocyst excretion
may also be high without any clinical signs
(Chartier & Paraud, 2012). In total, 38.09% of
farmers reported having observed animals
with diarrhea, especially lambs, although no
significant changes in stool characteristics
were observed in the collected samples.
Nevertheless, some animals presented at least
one suggestive clinical sign of coccidiosis,
such as poor body condition, softer fecal
pellets, rough hair coat, and apathy. Similar
observations were described in a preliminary
study, where animals with high prevalence and
Eimeria oocyst elimination had no distinction
in stool consistency (Martins et al., 2020).
In fact, the high prevalence and absence or
non-specificity of clinical signs indicates the
occurrence of subclinical coccidiosis in the
study herds. This silentillness is hard to detect
and expensive to treat. Rodrigues et al. (2017)
showed that subclinical coccidiosis treatment
is economically unfeasible; however, it may be
viable when used to prevent weight loss from
clinical coccidiosis.

The results presented in this study
confirm the importance of coccidiosis in
southern Rio Grande do Sul and emphasize
the need to implement a diagnosis and control
system. Even though there was veterinary
assistance on 52.38% of the farms, only four
only four of the 21 people interviewed claimed
to know about coccidiosis. Thisindicates alack
ofknowledge aboutthe diseaseanditsimpacts
on herd health. Promoting strategies, through
education and training programs for infection
prevention, with farmers and veterinarians,
must be the priority for improving the entire
coccidiosis prevention and control system.
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Conclusion

Overall prevalence results confirmed
a high prevalence and wide distribution of
Eimeria infections in sheep from southern
Rio Grande do Sul, Brazil. The infection is
endemic, particularly in young animals.
Eimeria was detected in all herds studied,
with mixed infections. Eight Eimeria species
have been identified and it has been shown
that the highly pathogenic E. ovinoidalis and
E. crandallis dominate. The risk of infection
increases on small farms with high animal
density, poor grazing management and poor
sanitary conditions. These findings highlight
the importance of ovine coccidiosis and
serve as an alert for veterinarians regarding
the presence of pathogenic species in
sheep. Appropriate sanitary measures must
be encouraged to prevent infection and
consequent economic loss.
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5 Consideracdes finais

Os resultados obtidos evidenciam a alta prevaléncia e ampla distribuicdo de
infeccdes por Eimeria em ovinos do sul do Rio Grande do Sul, Brasil. A infeccéo é
endémica, principalmente em animais jovens. O parasito foi detectado em todos os
rebanhos estudados, com infeccbes mistas. Oito espécies de Eimeria foram
identificadas, sendo as mais patogénicas, E. ovinoidalis e E. crandallis, dominantes.
O risco de infeccao foi maior em pequenas propriedades com alta densidade animal,
manejo de pastagem deficiente e condigbes sanitarias precarias.

Vale salientar que nenhum caso de coccidiose clinica foi diagnosticado durante
a pesquisa, embora sinais compativeis com a infeccdo subclinica (m& condicéo
corporal, apatia, perda da capacidade de formar cibalas fecais, |a quebradica e sem
brilho) tenham sido observados. Outro fato relevante foi o0 desconhecimento sobre o
parasito; apenas quatro pessoas entrevistadas afirmaram conhecer Eimeria spp.,
todos eram veterinarios e/ou tinham experiéncia em parasitologia. A inespecificidade
dos sinais clinicos, bem como o desconhecimento pela populacdo geral sobre o
impacto da infec¢do na saude dos rebanhos, pode ter contribuido para os altos indices
de infeccdo detectados neste estudo.

Os achados confirmam a importancia das infecges por Eimeria spp. no sul do
Rio Grande do Sul e enfatizam a necessidade da realizacdo de diagndstico e controle
parasitario. A promocéao de programas de educacéo e treinamento para prevencao da
infeccdo, com veterinarios e produtores, deve ser encorajada para a melhoria de todo

o0 sistema de prevencdao e controle da coccidiose.
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Apéndice A - Questionario

OCORRENCIA DE PROTOZOOSES INTESTINAIS EM OVINOS DA REGIAO SUL
DO RIO GRANDE DO SUL - QUESTIONARIO

Nome da propriedade:

Municipio/Localidade: Data: [/ [

Responsavel pelas informacdes: ( )Proprietario; ( )Administrador; ( )Técnico

Telefone: E-mail:

Propriedade e Rebanho

Area total da propriedade: Area destinada & pecuéria:

Tipo de exploragéo: ( )Carne; ( )Leite; ( )L&; ( )Venda de matrizes/sémen/embrides
Sistema de criacdo: ( )Intensivo; ( )Semi-extensivo; ( )Extensivo

Suplementagdo em que época do ano?

A ovinocultura é a principal fonte de renda? ( )Sim; ( )N&o
Cria outros animais? ( )Sim; ( )N&o. Quais? ( )Bovinos; ( )Equinos; ( )Caprinos
Ocupam mesma area dos ovinos? ( )Sim; ( )N&o

Quais racgas ovinas na propriedade?

Separa animais jovens de animais adultos? ( )Sim; ( )N&o

Animais dormem em area coberta? ( )Sim; ( )N&o. ( )Aprisco; ( )Galpdo ( )Mangueira
Faz rodizio de pastagem? ( )Sim; ( )N&o

Propriedade com &reas de varzea ou alagadigas com acesso aos animais? ( )Sim; ( )Nao
Compra animais? ( )Sim; ( )N&o

Conhece o histérico dos animais comprados? ( )Sim; ( )N&o

Manejo com animais recém-adquiridos:

( )Quarentena. Tempo: ; ( )Imediatamente incorporados ao rebanho

indice de mortalidade de cordeiros e animais jovens? ( )Baixo; ( ) Alto
Indice de mortalidade de ovelhas adultas? ( )Baixo; ( ) Alto

Diarreia frequente? ( )Sim; ( ) N&o. ( ) Cordeiros ( )Jovens ( )Adultos
Tem conhecimento sobre: ( )Eimeria; ( )Cryptosporidium; ( )Giardia

Observagéo:
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Anexo A - Certificado Comiss&o de Etica e Experimentacdo Animal da UFPel

172018 SEVUFPe - 0135990 - Parecer

UNIVERSIDADE FEDERAL DE PELOTAS

PARECER N* 48201 8/CEEA/REITORIA
PROCESSO N® 23110.015450/201 8-92
INTERESSADO: JERONIMO LOPES RUAS

Certificamos que a proposta ntitulada “Ocorréncia de doengas parasitirias causadas por protozodrios
(Cryprosporidium spp.. Eimeria spp. e Giardia sp.) em ovinos da regiio sul do Rio Grande do Sul™,
processo n® 23110.01545002018-92, sob a responsabilidade de Jerdnimo Lopes Ruas - que envolve a
producio, manutencio ou utilizacio de animais pertencentes ao filo Chordata, subfilo Vertebrata (exceto
hurmanos), para fins de pesquisa cientifica (ou ensino) = encontra-se de acordo com os preceitos da Lein®
11.794, de 8 de outubro de 2008, do Decreto o 6.899, de 15 de julho de 2009, & com as normas editadas
pelo Conselho Nacional de Controke de Experimentagio Animal (CONCEA), e recebeu parecer
FAVORAVEL a sua execugio pel Comissio de Etica em Experimentagio Animal, em reuniio de
07/05/2018.

Fmalidade { X} Pesquisa { ) Ensino
WVigéncia da autorizacio 20/0E2018 a 20/03/2018
Espeécie/lnhagemraca Ovinafvarivel
N de animais 384
Idade Varkivel
Sexo Machos e Fémeas
(Origem Propriedades localizadas m regifio sul do Rio Grande do Sul, Brasil

Solicitamos, apds tomar ciéncia do parecer, reenviar o processo 4 CEEA.

Salbientamos também a necessidade deste projeto ser cadastrado junto ao COBALTO para posterior registro
o COCEPE (codigo para cadastro i CEEA 15450-2018).

ittp e uiped sdu brissiicontraladar pho Tacao=documenta_mprimier_weh&acan anigem=arone sisualizarSid_documento= 164 1838inka_ sistemna=100000... 12
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WARRNE SEWUF Pl - O S50 - P

MLV Diea. Anelize de Ollvebra Campelle Felix

Prestdente da CEEA

Dotumenta assinado eletronicamente por AMELZE DE OLIVEIRA CAMPELLD FELIX, Meédico
|'L_-r]] Veterindrio, em 09/05/2018, &s 10015, conforme hordrio ofidal de Brasiia, com fundamento
noart. 62, § 1%, do Decreto n® 8.539, de Ede outubre de 2005,

A autentiddade deste documento pode s&r conferida no site
ket gl lsei uf pel adu brfseifcontrolsdor externo 7

4 [~ acao=documento _confedrkid orgao acesso_exterposl) informando o eodige verificadar
oy 0136990 & o codige CRC AACIBOCE.

Releningia: Proces oo & 731 D000 S50/ MOLE-92 SEI n® Q32590

i P sl s b el ciicden o iiam o sy ir_wealiitin_pric s sl i ey 1 64 e il s e 1 00000 32



