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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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goal of studying this species is to promote its conservation through its sustainable
use since many specimens are still taken from the wild indiscriminately. This work
collects themes such as taxonomy, geographic distribution, eating and defensive
behavior, morphological and reproductive aspects, embryonic development, threats,
and commercial production in Brazil. Scientific journals, books, dissertations, theses,
and other academic papers available in research databases were consulted.
KEYWORDS: Testudines; Morphology; Reproduction; Embryology; Conservation.

A TARTARUGA-DO-LODO AMAZONICA (KINOSTERNON SCORPIOIDES)

RESUMO: Esta revisdo objetivou sumarizar os principais aspectos da tartaruga-
do-lodo Amazébnica (Kinosternon scorpioides), um réptil que pertence a Ordem
Testudinata. No estado brasileiro do Maranh&o, esta tartaruga de &agua doce é
conhecida como jurara e € comumente usada como fonte de alimento e renda
pelas comunidades ribeirinhas. O objetivo de estudar esta espécie € promover sua
conservacao através de seu uso sustentavel, uma vez que muitos espécimes ainda
sdo capturados da natureza indiscriminadamente. Este trabalho reine temas como
taxonomia, distribuicdo geografica, comportamento alimentar e defensivo, aspectos
morfologicos e reprodutivos, desenvolvimento embrionario, ameagas e producao
comercial no Brasil. Revistas cientificas, livros, disserta¢des, teses e outros trabalhos
académicos disponiveis em bases de dados de pesquisa foram consultados.

PALAVRAS-CHAVE: Testudines; Morfologia; Reproducao; Embriologia; Conservacéao.

11 GENERAL ASPECTS OF THE SPECIES

1.1 Taxonomy

Kinosternon scorpioides is a reptile that belongs to the Order Testudinata,
Suborder Cryptodira, family Kinosternidae, Subfamily Kinosteninae which is
composed of 25 species. The genus Kinosternon has 18 species, and K. scorpioides
is subdivided into nine subspecies (BUHLMANN et al., 2009; IVERSON et al., 2013).

1.2 Morphological aspects

This species is the largest within the genus Kinosternon, reaching up to 27
cm in carapace length, although it is rare to reach 15 cm. It has a peculiar external
morphology. The oval carapace is composed of dermal plaques with varied coloring
from light brown to olive and black. It has three well-developed keels on the most
dorsal part of the carapace, which lose their intensity when the specimen reaches
senility (Figure 1A). The plastron is wide and doubly articulated, covered by five
pairs of shields and an unpaired shield (Figure 1B) (RUEDA-ALMONACID et al.,
2007). The head varies in shades of brown, gray and black, may have reticulated
and irregular spots of cream color or warmer depending on the population (BERRY;
IVERSON, 2001). There are three or four pairs of dewlaps in the mentonian region,
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which function is tactile to identify prey in muddy environments (RUEDA-ALMONACID
et al., 2007).

Figure 1. Adult specimen of Kinosternon scorpioides. A. Oval carapace with dermal
plates and three dorsal keels. B. Doubly articulated plastron and shields.

Source: BUARQUE, 2019.

Sexual dimorphism is apparent after 20 months old or 9.4 cm in carapace
length (CASTRO, 2006) and is characterized by the difference in the size of the
carapace. The male is longer than the female, while the female, however, is heavier.
The concave plastron, which is narrower in the male, serves to facilitate copulation,
as does the presence of the corneal nail located at the end of the thick and long tail
(Figure 2). (BERRY; IVERSON, 2001; CARVALHO et al., 2010). The male’s head
is larger, and the maxillary ramphoteca is more prominent than the female’s, and in
both it has the shape of a hook on its rostral end (RUEDA-ALMONACID et al., 2007).

Figure 2. Sexual dimorphism in Kinosternon scorpioides. A. Male’s long tail and corneal
nail (arrow). B. Short tail of the female.

Source: BUARQUE, 2019.

1.3 Geographic distribution and habitat

Kinosternon scorpioides is a semi-aquatic turtle native to the Amazon region
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and belongs to the wild fauna of the Brazilian state of Maranhao where it is known
as Jurara. This species has a wide geographical distribution, occurring from Costa
Rica to the north of Argentina and Brazil (ROCHA; MOLINA, 1987; ACUNA-MESEN,
1994). It has great adaptation and ecological tolerance, as it inhabits freshwater
environments in the north, northeast, and central-west Brazilian regions. It is
rarely found in forest environments since it prefers places such as streams, ponds,
lakesides, swamps, and temporary ponds (CUBAS; BAPTISTOTTE, 2006; RUEDA-
ALMONACID et al., 2007).

1.4 Eating and defensive behavior

The mud turtle has an omnivorous and opportunistic feeding habit, with a
preference for elements of animal origin. It consumes fish, crustaceans, mollusks,
insects, small amphibians, and organic matter in decomposition. Algae are also
consumed but in smaller proportions (MOLL, 1990; RUEDA-ALMONACID et al.,
2007).

These animals have defense mechanisms when they feel threatened: the bite
is strong and painful, and well-developed axillary and inguinal glands excrete musky
substance with a strong odor to scare off potential predators (RUEDA-ALMONACID
et al., 2007). In addition, the characteristic of hiding inside its carapace and burying
itself in the soil during the dry season, a behavior called estivation, allows the animal
to protect itself from attacks and preserve its energy reserve for this moment of water
and food scarcity (LIGON, STONE, 2003).

21 REPRODUCTIVE ASPECTS

The mud turtle has its reproductive season characterized as seasonal since
it varies according to environmental factors (COSTA et al., 2017). Mating occurs
between April and August (CASTRO, 2006). Females lay 1 to 6 ellipsoid eggs in a
nest (average of 3.4), which weigh between 6.8 and 11.8 g (average of 9.2 g) and
measure on average 34.5 mm in length and 18 mm wide. The offspring are born with
a carapace length of 2.85 cm and a weight of 5.3 g (ROCHA; MOLINA, 1990; COSTA
et al., 2017).

Sexual maturity is variable and determined by females laying eggs between
2.8 and 4 years old, with an average carapace length of 14.2 cm (CASTRO, 2006).
Kinosternid males become sexually mature earlier, with sperm activity occurring
when the carapace size reaches between 6.5 and 12 cm, depending on the species
(MAHMOUD, 1967).

Copulation lasts an average of 23 minutes (COSTA et al., 2017) and occurs
in the water after the male chases its partner (MOLINA, 1992). The concave plastron
fits over the female’s carapace, which is held by the male’s limbs, and he nibbles
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on the nape, causing injuries. Kinosternid males usually perform repetitive gular
movements from right to left under the female’s head during copulation (SEXTON,
1960).

The females of aquatic and semi-aquatic testudines spend about three hours
in the nesting process (COSTA et al., 2017). When looking for the nest site, they
follow standard behavior. Firstly, they prefer places close to the water sources
because it facilitates the access of the hatchling after it hatches, and it helps avoid
natural predators (WILSON; MUSHINSKY; MCCQY, 1999). Then, they excavate a
burrow, which for kinosternids is semicircular, with an angle of approximately 30°
and depth varying between 7.62 and 12.7 cm (MORALES-VERDEJA; VOGT, 1997).
In sequence, they perform the posture itself and finally cover the eggs with soil and
vegetation available around the area.

In the Kinosternon genus, the abandonment of the nest immediately after
laying is questionable since some behavior of protection of the place by the
species K. flavescens and K. baurii has been reported (IVERSON, 1990; WILSON;
MUSHINSKY; McCoY, 1999). Other testudines, however, demonstrate an immediate
return to water sources, possibly due to evaporation water loss (EWL) and/or to the
energetic waste required by egg laying. The EWL phenomenon can be decreased if
the animal remains with low metabolic activity, which can occur if the female buries
itself in the soil after laying, a behavior also observed among kinosternids. Still, this
loss of liquids seems to be attenuated, especially for individuals of this gender, as
they manage to close, even partially, the carapace due to the articulated plastron,
minimally exposing the integument (WILSON; MUSHINSKY; MCCOY, 1999).

The hatchlings are able to rupture the embryonic attachments and the eggshell
due to the existence of a structure located below the nostrils, called egg tooth, which
falls within a few days after hatching (MOLINA, 1992).

31 EMBRYONIC DEVELOPMENT OF TESTUDINES

The embryonic development of testudines starts with the simultaneous
appearance of three types of embryonic leaflets during the gastrulation phase: the
ectoderm (outermost layer of cells), mesoderm (intermediate layer) and endoderm
(innermost layer) (MILLER; LIMPUS, 2003)

The determination of chelonian’s embryo development phases varies according
to species and environmental conditions. In general, they can be differentiated
according to specific morphological changes occurred during embryogenesis
(YNTEMA, 1968; GREENBAUM, 2002).

Yntema (1968), standardized the embryonic phases of Chelydra serpentina,
with two periods of development (pre-laying - where the embryo is still developed
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in the oviduct - and post-laying). The post-laying stage contains three substages
(initial, somites and members periods). For these phases, 26 stages were organized,
and all stages take place after laying. The embryonic development of Kinosternon
scorpioides was suggested by Braga (2016), where it was compared to Chelydra
serpentina’s, a species with shorter incubation time.

The incubation period for K. scorpioides eggs varies from 110 to 149 days
(COSTAet al., 2017; GUIMARAES et al., 2017), which may be longer in cases of low
temperature and chronic hypoxia of the environment, as reported with C. serpentina
and Pseudemys nelson species (PACKARD et al.,, 1987; KAM, 1993). Hypoxia
can occur directly, when there is low availability of oxygen in the environment, and
indirectly, when body fluids in embryos decrease, favoring a metabolic decline. In
these cases, a phenomenon called embryonic estivation, or late hatching, occurs.
Embryos remain inside eggs, even when there are complete differentiation and
development (EWERT, 1991; GUIMARAES et al., 2017).

Another factor that influences embryonic development is temperature. When
the temperature is extremely high, it can shorten the incubation period. However,
these embryos tend to develop abnormally and may have congenital anomalies
(MILLER, LIMPUS, 2003). Still, this parameter seems to interfere ambiguously in
the sexual determination of K. scorpioides. While Ewert and Nelson (1991) showed
the temperature-dependent sex determination Il (TSD Il) pattern in a population
(where females are predominant in milder and higher temperatures - FMF), Ewert
et al., 2004 determined a pattern TSD la in another population (where males are
predominant at low temperatures and females at high - MF).

Furthermore, temperature, when combined with environmental humidity, is
also able to interfere in the size and weight of the hatchling. This characteristic can
persist weeks after hatching, even if the postnatal husbandry stays equivalent for
offspring previously submitted to different incubation conditions (GUIMARAES et al.,
2017).

41 THREATS

Several anthropic factors are considered threats to the native populations
of the mud turtle, such as pollution of estuaries, hunting of adults for feeding and
illegal trade, deforestation and burning of forests (ALHO, 1985; VIANA, 2016). The
latter is common in periods of drought, affecting specimens that bury themselves in
the soil waiting for new rains. This biological behavior increases the vulnerability of
these animals, favoring illegal capture for commercial purposes. Therefore, there is
a population reduction in nature which makes the extinction of the species possible
(CARVALHO et al., 2010). In Maranhao, the population is declining (RODRIGUES
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et al., 2014) as riverside communities exploit this species for food and income
resources (CASTRO, 2006; PEREIRA et al., 2007).

51 COMMERCIAL PRODUCTION

Commercial breeding and sustainable use of the species are recommended by
Normative Instruction No. 07 of April 30, 2015 - Brazilian Institute of the Environment
and Renewable Natural Resources. Where, in Annex lll, the implementation of
commercial breeding sites remains authorized. These must be installed only in
areas of natural occurrence of the species and can only commercialize animals
with reproductive potential that weigh more than 0.350 kg. The products that are
aimed at the production are meat, viscera, carapace, fat and eggs as long as legal
and sustainability guidelines are respected. Breeding sites must ensure captive
reproduction to avoid capturing animals from the wild (BRASIL, 2015).

In order to stimulate legal commercial production, certain reproductive
characteristics need to be studied because once proper husbandry is applied better
productive use of the species is obtained. The main barrier to breeding for commercial
purposes is the low viability rate of eggs, which varies between 11 (COSTA et al.,
2017) and 67.8% (CASTRO, 2006) depending on the period and environmental
conditions.

According to Costa et al., (2017), the main reasons for low viability of the eggs
are the sizes, especially the smaller ones that come from primiparous females, in
addition to predation, ant attacks, unfertilized eggs, rotting, embryonic death (more
frequent) and death of offspring right after hatching.

REFERENCES

ACUNA-MESEN, R. A. Morphometric variation and ecologic characteristic of the habitat of the
Kinosternon scorpioides turtle in Costa Rica. Revista Brasileira de Biologia. v. 54, n. 3, p.
537-547, 1994.

ALHO, C. J. R. Conservation and management strategies for commonly exploited Amazonian
turtles. Biological Conservation. v. 32, n. 4, p. 291-298, 1985.

BERRY, J. F,; J.B. IVERSON. Kinosternon scorpioides. Catalogue of American Amphibians
and Reptiles. v. 725, p. 1-11, 2001.

BRAGA, B. S. S. Desenvolvimento embrionario de Kinosternon scorpioides (Linnaeus,
1766) (Chelonia: Kinosternidae): ontogénese das gonadas masculina e feminina.
Belém, 2016. 46f. Trabalho de Conclusao de Curso (Bacharelado em Ciéncias Bioldgicas) —
Universidade Federal do Para, Belém, 2016.

A Subsisténcia da Medicina Veterinaria e sua Preservagcao Capitulo 18




BRASIL. Instrucao Normativa IBAMA n° 07, de 30 de Abril de 2015. Instituir e normatizar as
categorias de uso e manejo da fauna silvestre em cativeiro e define, no &mbito do Ibama, os
procedimentos autorizativos para as categorias estabelecidas. Diario Oficial [da Republica
Federativa do Brasil], Brasilia, DF, n. 84, 06 mai. 2015. Secéo 1, p. 55-59.

BUHLMANN, K. A.; AKRE, T. S. B.; IVERSON, J. B.; KARAPATAKIS, D.; MITTERMEIER, R. A;
GEORGES, A.; RHODIN, A. G. J.; DIJK, P. P.; GIBBONS, J. W. A Global Analysis of Tortoise
and Freshwater Turtle Distributions with Identification of Priority Conservation Areas. Chelonian
Conservation and Biology. v. 8, n. 2, p. 116-149, 2009.

CARVALHO, R. C.; OLIVEIRA, S. C. R. D.; BOMBONATO, P. P.; OLIVEIRA, A. S.; SOUSA,
A. L. Morfologia dos érgéos genitais masculinos do Jurara Kinosternon scorpioides (Chelonia:
Kinosternidae). Pesquisa Veterinaria Brasileira. v. 30, n. 4, p. 289-294. 2010.

CASTRO, A. B. Biologia reprodutiva e crescimento do mucua Kinosternon scorpioides
(Linnaeus, 1776) em cativeiro. Belém, 2006. 101 f. Dissertacao (Mestrado em Ciéncia Animal)
— Universidade Federal do Para, Centro de Ciéncias Agrarias, Nucleo de Estudos em Ciéncia
Animal, Belém, 2006.

COSTA, J. S.; MARQUES, L. C.; MATOS, A. S.; SILVA, C. S.; FIGUEIRO, M. R.; SALES, R.

L.; SILVA FILHO, E.; GUIMARAES, D. A. A.; MARQUES, J. R. F. Caracteristicas produtivas de
Kinosternon scorpioides nas fases de acasalamento, postura e ecloséo, criados em cativeiro na
Amazobnia. Archivos de Zootecnia. v. 66, n. 255, p. 389-396, 2017.

CUBAS, P. H.; BAPTISTOTTE, C. Chelonia (Tartarugas, Cagado, Jabuti). In: CUBAS, Z. S;
SILVA, J. C. R.; CATAO-DIAS, J. L. Tratado de animais selvagens - Medicina Veterinaria.
Séo Paulo: Roca. 1376p. p. 86-119. 2006.

EWERT, M. A. Cold torpor, diapause, delayed hatching and aestivation in reptiles and birds.

In: DEEMING, D. C.; FERGUSON, M. W. J. (Org.) Egg incubation: its effects on embryonic
development in birds and reptiles. Cambridge, England: Cambrige University Press. 448p. p.
173-212. 1991.

EWERT, M. A.; NELSON, C. E. Sex determination in turtles: Diverse patterns and some
possible adaptive values. Copeia. v. 1991, n. 1, p. 50-69, Fev/1991.

EWERT, M.; ETCHBERGER, C.; NELSON, C. Turtle Sex-Determining Modes and TSD
Patterns, and Some TSD Pattern Correlate. In: VALENZUELA, N.; LANCE, V. (Org.)
Temperature-Dependent Sex Determination in Vertebrates. Washington: Editora
Smithsonian Books, 2004. p. 21-32.

GREENBAUM, E. A standardized series of embryonic stages for the emydid turtle Trachemys
scripta. Canadian Journal of Zoology. v. 80, p. 1350-1370, Set/2002.

GUIMARAES, C. D. O., SILVA, A. S. L., PALHA, M. D. C. Incubag&o de ovos e desenvolvimento
pés-natal de Kinosternon scorpioides (Linnaeus, 1766) (Testudines, Kinosternidae) em
cativeiro. PUBVET. v.11, n.12, p.1285-1292, Dez/2017.

IVERSON, J. B. Nesting and parental care in the mud turtle, Kinosternon flavescens. Canadian
Journal of Zoology. v. 68, n. 2, p. 230-233, 1990.

A Subsisténcia da Medicina Veterinaria e sua Preservagcao Capitulo 18




IVERSON, J. B.; LE, M.; INGRAM, C. Molecular phylogenetics of the mud and musk turtle
family Kinosternidae. Molecular Phylogenetics and Evolution. v. 69, n. 3, p. 929-939, 2013.

KAM, Y. Physiological effects of hypoxia on metabolism and growth of turtle embryos.
Respiration Physiology. v. 92, p. 127-138, 1993.

LIGON, D. B.; STONE, P. A. Radiotelemetry reveals terrestrial estivation in Sonoran Mud Turtles
(Kinosternon sonoriense). Journal of Herpetology. v. 37, n. 4, p. 750754, 2003.

MAHMOUD, I. Y. Courtship Behavior and Sexual Maturity in Four Species of Kinosternid Turtles.
Copeia. v. 1967, n. 2, p. 314-319, Jun/1967.

MILLER, J. D.; LIMPUS, C. J. Ontogeny of Marine Turtle Gonads. In: LUTZ, P. L.; MUSICK, J.
A.; WYNEKEN, J. (Org.) The Biology of Sea Turtles. Boca Raton, FL: CRC Press, 2003. p.
199-224.

MOLINA, F. B. O comportamento reprodutivo de quelénios. Biotemas. v. 5, n. 2, p. 61-70,
Jan/1992.

MOLL, D. Population sizes and foraging ecology in a tropical freshwater stream turtle
community. Journal of Herpetology. v. 24, n. 1, p. 48-53, Mar/1990.

MORALES-VERDEJA, S. A.; VOGT, R. C. Terrestrial Movements in Relation to Aestivation and
the Annual Reproductive Cycle of Kinosternon leucostomum. Copeia. v. 1997, n. 1, p. 123-130,
Fev/1997.

PACKARD, G. C.; PACKARD, M. J.; MILLER, K.; BOARDMAN, T. J. Influence of Moisture,
Temperature, and Substrate on Snapping Turtle Eggs and Embryos. Ecology. v. 68, n. 4, p.
983-993, Ago/1987.

PEREIRA, L. A.; SOUSA, A. L.; CUTRIM, M. V. J.; MOREIRA, E. G. Caracteristicas ecolégicas
do habitat de Kinosternon scorpioides scorpioides Linnaeus, 1766 (Reptila, Chelonia,
Kinosternidae) no municipio de Sao Bento- Baixada maranhense (Maranhao, Brasil). Boletim
do Laboratério de Hidrobiologia. v. 20, p. 9-14, 2007.

ROCHA, M. B., MOLINA, F. B. Reproductive Biology of Kinosternon scorpioides (Testudines:
Kinosternidae) in Capitivity. Tortoises & Turtles. n. 5, p. 8, Out/1990.

ROCHA, M. B.; MOLINA, F. B. Algumas observagdes sobre a biologia e manejo do mugua.
Aquacultura, n. 2, p. 25-26, 1987.

RODRIGUES, C. A. L.; ABREU-SILVAA. L.; OLIVEIRA, A. S.; CHAVES, L. P. F. A.; CALDAS,
R.L.; SOUSA,A. L. Estado da arte sobre Kinosternon scorpioides (Linnaeus, 1766) no
Brasil: uma reviséo bibliografica de 2005 — 2013. Revista mv&z. v. 12, n. 2, p. 89, Nov/2014.

RUEDA-ALMONACID, J. V.; CARR, J. L.; MITTERMEIER, R. A.; RODRIGUEZ-MAHECHA,

J. V.; MAST, R. B.; VOGT:; R. C.; RHODIN, A. G. J.; OSSA-VELASQUEZ, J.; RUEDA, J. N.;
MITTERMEIER, C. G. Las tortugas y los cocodrilianos de los paises andinos del trépico.
Bogota, Colombia: Editorial Panamericana, Formas e Impresos, 2007. 538 p.

A Subsisténcia da Medicina Veterinaria e sua Preservagcao Capitulo 18




SEXTON, O. J. Notas sobre la reproduccion de una tortuga Venezolana, la Kinosternon
scorpioides. Memoria de la Sociedad de Ciencias Naturales La Salle. v. 20, n. 57, p. 189-
197, 1960.

VIANA, D. C. Sazonalidade reprodutiva em machos de tartaruga (Kinosternon
scorpioides) de vida livre no Nordeste brasileiro evidenciado por imunolocalizacao de
enzimas esteroidogénicas no testiculo e epididimo. Sdo Paulo, 2016. 60f. Tese (Doutorado
em Ciéncias — Anatomia dos Animais Domésticos e Silvestres), Universidade de Sao Paulo,
Séo Paulo, 2016.

WILSON, D. S.; MUSHINSKY, H. R.; MCCOY, E, D. Nesting Behavior of the Striped Mud Turtle,
Kinosternon baurii (Testudines: Kinosternidae). Copeia. v. 1999, n. 4, p. 958-968, Dez/1999.

YNTEMA, C. L. A series of stages in the embryonic development of Chelydra serpentina.
Journal Morphology. v, 125, p. 219-251, 1968.

A Subsisténcia da Medicina Veterinaria e sua Preservagcao Capitulo 18 m



SOBRE OS ORGANIZADORES

ALECIO MATOS PEREIRA- Possui graduacdo em Medicina Veterinaria (2004),
Mestrado (2008) e Doutorado (2014) em Ciéncia Animal (area de concentragdo em
Reproducéao Animal) pela Universidade Federal do Piaui. Atualmente é Professor da
Universidade Federal do Maranhao, Campus IV, da disciplina de Anatomia e Fisiologia,
nos cursos de Zootecnia, Agronomia e Biologia. Tem experiéncia na area de Medicina
Veterinaria e Zootecnia, com énfase em endocrinologia e piscicultura. E-mail para
contato: aleciomatos@gmail.com; Lattes: http://lattes.cnpq.br/2057530058619654

SARA SILVA REIS- Possui graduacdo em Zootecnia pela Universidade Federal do
Maranh&o (2019). Mestranda em Ciéncia Animal pelo Programa de Pés-graduagéo
PPGCA pela Universidade Federal do Maranhao - Campus IV. Tem experiéncia na
area de Zootecnia, com énfase em Zootecnia. E-mail para contato: sara.reis652@
gmail.com; Lattes: http://lattes.cnpq.br/9200770549379851

WESKLEN MARCELO ROCHA PEREIRA- Graduando do curso Zootecnia na
Universidade Federal do Maranhdo no Centro de Ciéncias Agrarias e Ambientais
(UFMA/CCAA) cursando o sétimo periodo - Campus IV-Chapadinha-MA. E-mail para
contato: wesklen.1@gmail.com; Lattes: http://lattes.cnpq.br/8497094072446956

A Subsisténcia da Medicina Veterinaria e sua Preservagcao Sobre os organizadores m



iNDICE REMISSIVO

A

Azul-patente 73, 75, 76, 77, 79, 80, 81, 82
B
Biotécnicas reprodutivas 1, 11, 12

Bovinos 10, 12, 13, 18, 69, 84, 86, 87, 88, 95, 102, 131, 132, 143, 144, 145, 146,
147, 148, 149, 151

Brachiaria brizantha 97, 98, 99
C

Céancer de mama 73

Cao 51, 52, 56, 57, 120, 121, 122, 126, 127, 133, 135, 136, 141, 142
CCOs 2,3,11,12,13, 14,15, 16,17, 18

Cirurgia reconstrutiva 57, 133, 134

Comportamento animal 120

Condicao corporal 14, 84, 88, 89, 90, 92, 93, 94, 95, 96
Conservacao 48, 153

Crueldade 32, 35, 45, 46, 47, 49, 54

D

Desenvolvimento profissional 108

Direito dos animais 45, 54

E

Embriologia 153

Ensino superior 108

Enxerto omental livre 57, 58, 63, 64, 66
Equipe multiprofissional 32, 35, 40
Esporotricose 67, 68, 69, 70, 71, 72
Estadiamento tumoral 73, 75, 82
Etograma 120, 122

F

Face 56, 57, 58, 59, 60, 70, 133, 134, 136, 141, 150
Felinos 49, 50, 67, 70, 72
Fiscalizagdo 32, 36, 40, 41, 49, 50, 150

A Subsisténcia da Medicina Veterinaria e sua Preservagcao indice Remissivo m



G

Graduacao 31, 96, 108, 109, 110, 114, 117, 118, 119, 162
H

Hipiatria 108, 110, 117

Histopatologico 28, 29, 59, 78, 79, 80, 133, 139, 140
Hormoénio 6, 86

Humanos 46, 50, 54, 67, 68, 69, 70, 72, 75, 145

Husky siberiano 120, 121, 122, 126

L

Linfonodo sentinela 73, 75, 80
M

Morfologia 14, 153, 159
Mycobacterium bovis 143, 144, 145, 146, 151
N

Nematoides 98, 102
Neoplasia 57, 63, 83, 133, 134, 135, 137, 139

(0]

Oncologia 57, 142

OPU 11,12,13, 14, 15,16, 17, 19
Ovério 6

P

Pequenos ruminantes 1, 6

Produgédo in vitro 1, 2, 11, 14, 17,18, 19

R

Ratas wistar 21, 22, 23, 27, 28

Reproducéo 8, 10, 15, 17, 18, 22, 30, 84, 85, 86, 90, 93, 94, 96, 112, 128, 130, 131,
148, 153, 162

Ruminantes domésticos 98
S

Simarouba versicolor 21, 22, 23, 25, 26, 27, 28, 30, 31
Sindrome de Noé 32, 34

A Subsisténcia da Medicina Veterinaria e sua Preservagcao indice Remissivo m



T

Testudines 153, 156, 159, 160, 161
Tuberculinizacdo 143, 147, 150, 151
Tuberculose bovina 143, 144, 150, 151

u

Uteros 22, 25, 27, 29
Z

Zoonose 67, 68, 69, 72, 129, 131, 143, 144, 145, 151

A Subsisténcia da Medicina Veterinaria e sua Preservagcao indice Remissivo “



[Atena

Editora

Ano 2020

www.atenaeditora.com.br &
contato@atenaeditora.com.br
@atenaeditora ©
www.facebook.com/atenaeditora.com.br £3



[Atena

Editora

Ano 2020

www.atenaeditora.com.br &
contato@atenaeditora.com.br =
@atenaeditora ©
www.facebook.com/atenaeditora.com.br £





