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APRESENTACAO

As diversas areas estudadas cientificamente dispdem ao publico leitor, um
conhecimento em diversos assuntos ligados a ciéncia animal e afins.

Os capitulos contidos nesse livro abordam assuntos relacionados a saude
animal incluindo estudos sobre a reprodugéo, assuntos que falam da parasitologia,
comportamento animal entre outros.

Nesse volume foram abordados temas o efeito na maturacdo in vitro de
oocitos ovinos, Correlagdo taxa de prenhes em vacas nelore e andlise de casos de
maus tratos contra caes e gatos.

Outros assuntos como o comportamento de caes, onde o perfil comportamental
de uma raca € o resultado da sua bagagem genética e pode se manifestar pela
maneira como o animal se comporta no ambiente onde vive e por suas reacdes aos
varios estimulos que recebe neste ambiente.

Os primeiros capitulo nos atualiza sobre a atuacdo de Angiotensina-(1-7)
peptideo que atua principalmente no sistema cardiovascular e reprodutor e
tem sido relatado em varias espécies influenciando a reproducdo animal. Isso
torna a Angiotensina-(1-7) uma aliada para futuros protocolos reprodutivos como
inseminagao, transferéncia de embrido, sincronizacédo de estro e maturagéo de in
vitro oécitos.

Esses assuntos servem como fonte de referéncia para o aprofundamento
intelectual dos profissionais e estudantes em ciéncia animal, trazendo abordagem
clara e concisa sobre diversos assuntos, proporcionar uma fonte de estudo e

atualizagéo para todos que querem se aprofundar na ciéncia animal

Alécio Matos Pereira
Wesklen Marcelo Rocha Pereira
Sara Silva Reis
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ABSTRACT: The objective of this study was
to evaluate the recovery of larvae (L3) from
gastrointestinal parasitic nematodes in ruminants
on pastures on a farm in Espirito Santo, Brazil.
The experimental period comprised from
September to December 2017, where samples
of Brachiaria brizantha were analyzed. The
samples were collected once a week, between
the hours of 8 am and 9 am, in five equidistant
points located 20 and 40 cm from the fecal mass
and three segments (base, middle and apex of
the plants). After collection, these samples were
stored in plastic bags and were processed. The
Baermann method was used for the recovery
and subsequent identification of L,. The results
showed that the predominant nematode genera
were Haemonchus (55%), Oesophagostomum
(15%), Cooperia (25%) and Trichostrongylus
(5%). The recovery of L, occurred in the three
segments of the plants, however, in the base
segment a greater recovery was observed in
the month of September, while in the middle
and apex segments it was greater in the month
of November. Through the results obtained,
the authors suggest new studies that take into
account the time of year and grazing and, with
this aim to reduce the recurrence of infections by
gastrointestinal parasitic nematodes in ruminants.
KEYWORDS: Brachiaria brizantha; nematode;
domestic ruminantes.
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AVALIACAO DA RECUPERACAO DE LARVAS DE NEMATOIDES
PARASITAS GASTROINTESTINAIS EM PASTAGENS: NO ESTADO DO
ESPIRITO SANTO

RESUMO: O objetivo deste estudo foi avaliar a recuperagéo de larvas (L,) de
nematoides parasitos gastrintestinais de ruminantes em pastagens de uma fazenda
no Espirito Santo, Brasil. O periodo experimental compreendeu de setembro a
dezembro de 2017, onde foram analisadas amostras de Brachiaria brizantha.
As amostras foram coletadas uma vez por semana, entre os horarios de 8h e 9h,
em cinco pontos equidistantes localizados a 20 e 40 cm dos bolos fecais e de trés
segmentos (base, meio e apice das plantas). Apds a coleta, estas amostras foram
armazenadas em sacos plasticos e as mesmas foram processadas. Foi utilizado
o método de Baermann para a recuperacdo e posterior identificacdo das L3. Os
resultados demonstraram que os géneros de nematoides predominantes foram
Haemonchus (55%), Oesophagostomum (15%), Cooperia (25%) e Trichostrongylus
(56%). A recuperagéo das L, ocorreu nos trés segmentos da graminea, contudo, no
segmento base foi observado uma maior recuperagé@o no més de setembro, enquanto
nos segmentos médio e apice foi maior no més de novembro. Por meio dos resultados
obtidos, os autores sugerem novos estudos que levem em consideracdo a época do
ano e do pastejo e, com isso visando diminuir a recidiva das infec¢bes por nematoides
parasitos gastrintestinais em ruminantes.

PALAVRAS-CHAVE: Brachiaria brizantha, nematoides, ruminantes domésticos.

11 INTRODUCTION

One of the main sanitary problems affecting Brazilian cattle, sheep, and
goat herds are gastrointestinal nematode infections, which especially affect the
development of young animals (Soutello et al., 2007). In this regard, the genera
Haemonchus, Trichostrongylus, Oesophagostomum, and Cooperia stand out as the
main gastrointestinal trichostrongylid (Silva et al., 2013, Vilela et al., 2018).

The L, larvae of these nematodes are present in the pastures all year round,
resulting in direct infection of the ruminants that graze there (Furlong et al., 1985).
The life cycle of these parasites in the environment consists of a pre-parasitic or free
life phase in the pastures and a parasitic phase that occurs in the animals (Silva &
Lima, 2009). These parasites migrate distances of 20 to 40 cm from the fecal masses
to the pastures, where the evolution of the parasitic cycle and the recurrence of
infections take place. Aguiar et al. (2017) report that in pastures of Brachiaria spp.,
in the state of Espirito Santo, Haemonchus spp., and Cooperia spp., were the most
prevalent genera in ruminants, followed by the genera Oesophagostomum spp., and
Trichostrongylus spp.

The objective of this study was to evaluate the recovery of larvae (L3) from

gastrointestinal parasitic nematodes in ruminants on pastures on a farm in Espirito
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Santo, Brazil.

21 MATERIAL AND METHODS

2.1 Location and experimental assay

The assay was conducted at the experimental farm of the University of Vila
Velha, in the municipality of Guarapari, Espirito Santo, Brazil, at latitude “20° 06’
02” and longitude “40° 31’ 477, from September to December, 2017 (Figure 1).
Twelve plots were used, each with an area of 0.5 hectares, with pasture consisting
of Brachiaria brizantha. The pastures had been previously grazed by a rotational
system of cattle and sheep.

The collection of pasture samples was based on the modified methodology of
Aguiar et al. (2017). In each plot, samples were collected once a week, between 8:00
and 9:00 am, from five points, in a zigzag pattern, around fecal mass. At each point,
pasture samples were collected from three segments of the grasses (base, middle,
and apex) and at two distances (20 and 40 cm) from the fecal masses present in the
pasture. Approximately 500g were collected in duplicate from each segment of the
grasses and placed in previously labeled plastic bags (Reynaud & Gruner 1982).

The pasture samples were then taken to the clinical laboratory of the Prof.
Ricardo Alexandre Hippler Veterinary Hospital of the University of Vila Velha, Vila
Velha - ES. Each sample was processed using the modified Baermann technique
(Aguiar et al., 2017). The Baermann method was used for the recovery and
subsequent identification of L,. Decantations were performed 48 hours after the
pasture sample collections. The supernatant was removed and transferred to 1L
beakers, and left for another 24 hours. The contents were then transferred to 200 mL
conical flasks, where they remained for further 24 hours. Finally, the contents were
transferred to 15 mL tapered test tubes, and readings were taken to identify the pre-
parasitic stages of the trichostrongylid, according to Lima (1989).

2.2 Ethical consideration

The project was previously approved by the CEUA (the UVV Commission on
Animal Experimentation), under no. 306.
2.3 Statistical Analysis

The results obtained were submitted to variance analysis (ANOVA) followed
by the Tukey test, with a significance level of 5% probability (Ayres et al., 2003).
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31 RESULTS AND DISCUSSION

In this study, L, larvae were recovered in all the months of the experiment
(September to December), with a predominance of the genera Haemonchus spp
(55%), Cooperia spp (25%), Oesophagostomum spp (15%), and Trichostrongylus
spp (5%).

Tables 1 and 2 show the average recovery of L, in each segment of the
plant cuttings by experimental month. Greater statistical variation was recorded in
the recovery of L, in the month of December, as compared to the other months,
at collection distances of 20 cm and 40 cm from the fecal masses. These results
corroborate those of Dias et al. (2007) and Aguiar et al. (2017) with respect to the
migration of parasitic gastrointestinal nematodes in ruminants, who found that the
greatest recovery occurs at a distance of 20 cm from the fecal mass, however, there
is also migration beyond 40 cm. A higher quantity of L, larvae was recovered from the
base segment of the grasses in the month of December, but there was no difference
(p>0.01) between the other months of the experiment. In November, greater L, larvae
recovery was recorded in the middle and base segments of the grasses.

Comparing the larval recovery at the studied distances of 20 and 40 cm from
the fecal masses, greater recovery was recorded at 20 cm in September, October,
and November (p>0.01) (Table 3). The literature mentions that the L, migrate in
greater quantity to a distance of 20 cm from the fecal mass to the grasses, and this
can result in a higher recurrence of nematode infections, depending upon the density
of the animal population (Dias et al., 2007; Couto et al., 2009).

In this study, the L, trichostrongylid were recovered from the pastures with
an average temperature of 23°C in the study region. These results corroborate
those of Braga et al., (2009) and Amaradassa et al., (2010). On the other hand,
several authors mention that the development of the pre-parasitic stages is also
linked to pluviometric precipitation, i.e. rainfall and humidity result in greater larval
development (Misra & Ruprah, 1972; O’Connor et al.,, 2006; Amaradassa et al.,
2010; Aguiar et al., 2017).

The average rainfall in the region studied during the months of the experiment
(September to December, 2017) was 133 mm, with relative humidity of 73%, which
also encouraged larval development. During the months of the experiment, the
authors recorded the following rainfall volumes: September — 15 mm, October —
120 mm, November — 200 mm, and December — 200 mm. The highest recovery of
L, larvae occurred in September, suggesting the possibility that in the months with
higher rainfall, there was greater larval leaching and thus, less recovery.

According to Quinelato et al. (2010), low rainfall conditions associated with
relatively mild temperatures can determine the survival of L, larvae in fecal masses,
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creating a source of contamination for the pasture, since climatic variables directly
influence the recovery of L, larvae. In that work, the authors report higher recovery of
infective larvae in the autumn and winter periods.

Aguiar et al. (2017) mention “the clear importance” of climatic factors in the
contamination of the environment and the type of pasture. Following this reasoning,
Rocha et al. (2007) stated that rainfall provides a “film” of moisture that surrounds the
hairy filaments of Brachiaria sp, increasing the likelihood of their being “overcome”
by the L, larvae.

The results of this study confirmed the recovery of pre-parasitic trichostrongylid
larvae in the three segments (base, middle, and apex). Corroborating this fact, Silva
& Lima (2009) states that cattle are selective and avoid grazing near fecal mass,
but when there are a large number in the same area for a long period of time, it is
impossible, and the pasture is consumed all the way down to the soil, resulting in
high ingestion of larvae. Future studies be conducted to compare parasitic animal

load versus shearing height of grasses in rural properties in the study region.

41 CONCLUSION

Through the results obtained, the authors suggest new studies that take into
account the time of year and grazing and, with this aim to reduce the recurrence of
infections by gastrointestinal parasitic nematodes in ruminants.

ACKNOWLEDGMENT
The authors are gratefully to FAPES, CAPES, and CNPq for their financial

contributions.

REFERENCES

Aguiar, A.R., Ferraz, C.M., Hiura, E., Gomes, L.C., Souza, L.M., Ribeiro, V.O., Araujo, J.V.
Cynodon, Brachiaria mutica and Brachiaria decubens pastures. Journal of Animal & Plant
Sciences, v. 31, p. 5074-5078, 2017.

Amaradasa, B.S., Lane, R.A., Manege, A. Vertical migration of Haemonchus contortus
infective larvae on Cynodon dactylon and Paspalum notatum pastures in response to
climatic conditions. Veterinary Parasitology, v. 170, p. 78-87, 2010.

Braga, F.R., Araujo, J.V., Silva, A.R., Araujo, J.M., Carvalho, R.O., Tavela, A.O., Campos, A.K.,
Carvalho, GR. Biological control of horse cyathostomin (Nematoda: Cyathostominae)
using the nematophagous fungus Duddingtonia flagrans in tropical southeastern Brazil.
Veterinary Parasitology, v.163, p. 335-340. 2009.

A Subsisténcia da Medicina Veterinaria e sua Preservagcao Capitulo 12




Couto, M.C.M,, Quinelato, S., Souza, T.M.D., Santos, C.N.D., Bevilaqua, C.M.L., Anjos, D.H.,
Sampaio, |.B., Rodrigues, M. de L. Development and migration of cyathostome infective
larvae (Nematoda: Cyathostominae) in bermuda grass (Cynodon dactylon) in tropical
climate, in Baixada Fluminense, RJ, Brazil. Revista Brasileira de Parasitologia Veterinaria, v.
18, p. 31-37, 2009.

Dias, A.S., Aratjo, J.V., Campos, A.K., Braga, F.R., Fonseca, T.A. Relacao entre larvas
recuperadas da pastagem e contagem de ovos por grama de fezes (OPG) de nematéides
gastrintestinais de bovinos na microrregiao de Vicosa, Minas Gerais. Revista Brasileira de
Parasitologia Veterinaria, v. 16, p. 33-36, 2007.

Furlong, J., Abreu, H.G.L., Verneque, R.S. Parasitoses dos bovinos da zona da mata de
Minas Gerais. . Comportamento estacional de nematédeos gastrintestinais. Pesquisa
Agropecuaria Brasileira, v. 20, n. 1, p. 143-153, 1985.

Lima, W.S. Dinamica das populacdes de nematoides parasitos gastrintestinais em
bovinos de corte, alguns aspectos da relagédo parasito-hospedeiro e do comportamento
dos estadios de vida livre na regiao do Vale do Rio Doce, MG. Belo Horizonte, MG,
Universidade Federal de Minas Gerais. Belo Horizonte, 1989.

Misra, S.C., Ruprah, N.S. Vertical migration of Haemonchus contortus infective larvae on
experimental grass pots. Indian Journal of Animal Sciences, v. 42, p. 843-846, 1972.

O’Connor, M.B., Umulis, D., Othmer, H.G., Blair, S.S. Shaping BMP morphogen gradients in
the Drosophila embryo and pupal wing. Development, v. 1333, p. 183-193, 2006.

Quinelato, S., do Couto, M.C.M., Cordeiro, F.C., Sampaio, |.B.M., de Azevedo Rodrigues,
M.D.L. Distribuicdo sazonal de larvas infectantes de ciatostomineos (Nematoda-
Cyathostominae) na baixada fluminense do Rio de Janeiro. Ciéncia Animal Brasileira, v. 11,
p. 582-588, 2010.

Reynaud, J.P., Gruner, L. Feasibility of herbage sampling in large extensive pastures
and avaliability of cattle nematode infective larvae in mountain pastures. Veterinary
Parasitology, v. 10, p. 57-64, 1982.

Silva, M.E., Aradjo, J.V., Braga, F.R., Soares, F.E.F. Control of infective larvae of
gastrointestinal nematodes of heifers by isolates of the nematophagous fungi. Revista
Brasileira de Parasitologia Veterinaria, v. 26, p. 1-6, 2013.

Silva, M.E., Lima, W.S. Controle e aspectos epidemiologicos das helmintoses de bovinos.
Boletim Técnico - Empresa de Pesquisa Agropecuaria de Minas Gerais, v. 93, p. 1-40, 2009.

Soutello, R.G.V., Seno, M.C.Z., Amarante, A.F.T. Anthelmintic resistance in cattle nematodes
in northwestern Sao Paulo State, Brazil. Veterinary Parasitology, v. 148, p. 360-364, 2007.

Vilela, V.L.R., Feitosa, T.F., Braga, F.R., Vieira, V.D., Lucena, S.C.D., Araujo, J.V.D., 2018.
Control of sheep gastrointestinal nematodes using the combination of Duddingtonia
flagrans and Levamisole Hydrochloride 5%. Revista Brasileira de Parasitologia Veterinaria,
v. 27, p. 26-31, 2018.

A Subsisténcia da Medicina Veterinaria e sua Preservagcao Capitulo 12 m



Location of Espirito Location of Guarapari
Santo in Brazil in Espirito Santo
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Figure 1. Study location: Experimental Farm of the University of Vila Velha, in the
municipality of Guarapari, Espirito Santo, Brazil, at latitude “20° 06’ 02” and longitude
“40° 31’ 47”.
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Base

Month of experiment Mean + standard deviation
September 126.1°+ 145.0
October 66.84 +31.1
November 122.4* +96.5
December 55.348 +35.8
Middle
Month of experiment Mean + standard deviation
September 62.2°+ 46.4
October 62.14+43.6
November 68.6" +£43.7
December 16.58+15.0
Apex
Month of experiment Mean + standard deviation
September 42.4°+ 21 1
October 23.64+19.2
November 47.2% £31.9
December 31.378+2.9

The statistical difference between the months of the experiment (p<0.01) is indicated by
capital letters in the columns.

Table 1 - Averages and standard deviation of the recovery of infective larvae (base,

middle, and apex) in the months of September, October, November, and December at a
distance of 20 cm from the fecal mass.
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Base

Month of experiment
September
October
November

December

Mean + standard deviation

75.4/+ 62.8

56.64 +41.2

4714 +30.1

76.12 +100.1

Middle

Month of experiment
September
October
November

December

Mean + standard deviation

62.6"+ 66.51

46.4* +24.69

68.6" +92.10

13.6%% +10.45

Apex

Month of experiment
September
October
November

December

Mean + standard deviation

42,42+ 21 1

23.6%+19.2

47.1%8 £31.9

31.378 +2.3

The statistical difference between the months of the experiment (p<0.01) is indicated by
capital letters in the columns.

Table 2- Averages and standard deviation of the recovery of infective larvae (base,

middle, and apex) in the months of September, October, November, and December at a
distance of 40 cm from the fecal mass.

A Subsisténcia da Medicina Veterinaria e sua Preservagcao Capitulo 12 m



September

Mean + standard deviation

20 cm 127.4°+£148.5
40 cm 86.8% +61.0
October Mean + standard deviation
20 cm 70.2~ +28.4
40 cm 65.2A +£38.0
November Mean + standard deviation
20 cm 128.6% +97.4
40 cm 54.28 £37.7
Dezember Mean + standard deviation
20cm 58.5* +35.4
40 cm 87.68% +101.3

The statistical difference in each month of the experiment (p<0.01), September,
October, November, and December, is indicated by capital letters in the columns.

Table 3- Comparison of the averages and standard deviations of the recovery of
infective larvae of gastrointestinal nematodes at 20 cm and 40 cm from the fecal mass
in each month of the experiment (September to December).
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