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Resumo

MOUSQUER, Mariana Andrade. Curva glicoinsulinémica em éguas durante a
gestacéo e suarelagcdo com peso e altura dos neonatos. 2019. 46f. Dissertacéo
(Mestrado em Ciéncias) - Programa de Pés-Graduacédo em Veterinaria, Faculdade
de Veterinaria, Universidade Federal de Pelotas, Pelotas, 2019.

A obesidade pode ser considerada um fator de risco durante o periodo de gestacéo
devido as alteracbes enddcrinas que ocorrem em ambas as condi¢des, podendo
exacerbar algumas delas e causar efeitos negativos na salude da mae e do neonato.
Dessa forma, a presente dissertacdo aborda no artigo 1, uma revisdo sobre esse
assunto, enfatizando as dinamicas da insulina e da glicose durante o periodo de
gestacdo, as alteracBes causadas pela obesidade na espécie equina, e 0s possiveis
problemas dessa alteracdo causadas na mae e em sua prole. No artigo 2, foi
realizado um experimento com objetivo de descrever a dindmica das curvas de
glicose e insulina em éguas durante a gestacao até o pos-parto e avaliar as curvas
de acordo com o0 escore de condicdo corporal, identificando a presenca de
resisténcia insulinica e correlacionando esses valores com o0 peso, altura e
alteracdes clinicas dos neonatos. As éguas prenhes foram avaliadas em conjunto e
agrupadas de acordo com o escore de condi¢do corporal durante a gestacao até os
primeiros dias pés-parto. Grupo de éguas com escore corporal moderado (ECC 5-6;
n=5); Grupo de éguas com escore corporal acima do peso (ECC 7; n=9) e Grupo de
éguas obesas (ECC 8-9; n=12). Para determinacédo dos dados foi utilizado o teste de
glicose oral (OST) em duas etapas. Analise de cortisol foi realizada entre os 300-320
dias de gestacdo, no dia do parto e 7-10 dias apdés o parto. Para avaliagdo do
neonato, foram realizadas exame clinico geral e as medidas de peso e altura.
Desconsiderando a divisdo por grupos, foi evidenciado hiperglicemia com valores
normais de insulina no momento parto, com uma gueda subsequente em ambas as
variaveis na lactacdo. A glicose basal foi menor no GrM em comparac¢do com GrOv e
GrOb com 70-100 dias de gestacdao e com 130-160 dias de gestacdo. Com 270-300
dias de gestacao e no pés-parto, o GrOb apresentou aumento na glicose basal em
relacdo ao GrM. Apos OST, no dia do parto, o GrOb apresentou valores de glicose
aumentados em relacdo ao GrM. Apés OST, os niveis de insulina foram maiores no
GrOb do que GrM e GrOv no momento do parto. Nao foi encontrada correlagéo
entre as concentracbes de glicemia e insulina materna com o peso e a altura do
potro, entretanto, foi identificada uma relagdo menor entre o peso neonatal e o peso
da égua no GrOb e GrOv em relagdo ao GrM. Em relagcéo ao cortisol, foi identificado
um aumento nos valores no GrOv e GrOb em comparagédo ao GrM no pdés-parto. No
parto, as eguas apresentaram alteracdes nos niveis de glicose, sendo que as éguas
obesas e com sobrepeso apresentaram uma resposta maior ao OST.

Palavras-chave: hiperglicemia; teste oral de glicose; obesidade, sobrepeso.



Abstract

MOUSQUER, Mariana Andrade. 2019. Glycoinsulinic curve in mares during
gestation and its relation with neonatal weight and height. 46f. Dissertation
(Master degree in Sciences) - Programa de Pds-Graduacdo em Veterinaria,
Faculdade de Veterinaria, Universidade Federal de Pelotas, Pelotas, 2019.

Obesity can be considered a risk factor during the gestation period due to the
endocrine changes that occur in both conditions, and obesity may exacerbate some
of them and cause negative effects on the health of the dam and the newborn. Thus,
the present dissertation approaches in article 1, a review on this current subject,
emphasizing the dynamics of insulin and glucose during the gestation period, the
changes caused by obesity in the equine species, and the possible problems of this
alteration caused in the dam and in their offspring. In article 2, an experiment was
carried out to describe the dynamics of the glucose and insulin curves in pregnant
mares during gestation and to evaluate the curves according to the body condition
score, identifying the presence of insulin resistance and correlating these values with
the weight, height and clinical changes in neonates. Pregnant mares were evaluated
altogether and grouped according to the body condition score during gestation until
the first postpartum days. GrM, mares with moderate body score (ECC 5-6); GrOv,
mares with overweight body score (ECC 7) and GrOb, obese mares (ECC 8-9). Two-
stage oral glucose test (OST) was used to determine the data. Cortisol analysis was
also performed at 300-320 days of gestation, at foaling and after delivery (7-10 days
postpartum). For evaluation of the neonate, general clinical examination, weight and
height measurements were performed. Disregarding groups division, it was observed
hyperglycemia with normal insulin values at the time of delivery, with a subsequent
fall in both variables in lactation. Basal glucose was lower in GrM compared to GrOv
and GrOb with 70-100 days of gestation and with 130-160 days of gestation. With
270-300 days of gestation and in the postpartum period, GrOb presented increase in
basal glucose in relation to GrM. After OST, on the day of delivery, GrOb presented
increased glucose values in relation to GrM. After OST, insulin levels were higher in
GrOb than GrM and GrOv at delivery. There was no correlation between maternal
blood glucose and maternal insulin values with foal weight and height, however, a
lower relationship was identified between neonatal weight and mare weight in GrOv
and GrOv in relation to GrM. Regarding cortisol analysis, an increase was observed
in GrOv and GrOb values compared to GrM in postpartum. At foaling, the mares
showed glucose dysregulation, and obese and overweight mares showed a greater
response to the OST.

Keywords: hyperglycemia; oral sugar test; obesity, overweight.
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1 Introducéo

Atualmente, a criagdo de equinos estd cada vez mais voltada para um
sistema onde os animais sdo mantidos em dietas ricas em carboidratos com alto
indice glicémico, tornando-o0s mais susceptiveis ao desenvolvimento de obesidade.
Uma vez estando relacionada com o aparecimento de diversas alteragbes
enddcrinas de grande importancia para espécie equina, principalmente devido as
severas consequéncias que estas trazem, o desenvolvimento de obesidade durante
o periodo de gestacdo pode ter efeito negativo tanto na salude materna quanto na
saude do neonato, sendo considerada um fator de risco.

Dessa forma, com esse trabalho pretendemos determinar a dinamica da curva
de glicose durante o periodo de gestacao e identificar éguas obesas e resistentes a
insulina cuja a prole apresente alteracbes. Assim, poderemos demonstrar a
importancia do manejo e controle de peso na espécie equina, principalmente durante
o periodo de gestacdo, considerando os possiveis efeitos deletérios desse problema

tanto a salde materna quanto na saude e do neonato.

Objetivos

Objetivo geral:

Esse trabalho tem como objetivo avaliar os niveis de glicose e insulina em éguas
prenhes com diferentes escores corporais, identificando a presenca de resisténcia a

insulina e comparar com avaliacao clinica e morfométrica do potro ao nascimento.

Objetivos especificos:

- Avaliar as concentragfes de glicose e insulina em éguas prenhes desde o inicio da
gestacdo até os primeiros dias pos-parto.

- Avaliar as concentracdes de glicose e insulina em éguas prenhes de acordo com o
escore de condicdo corporal desde o inicio da gestacdo até os primeiros dias pos-

parto.
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- Avaliar a presenca de resisténcia a insulina através do teste oral de glicose, em
éguas com diferentes escores corporais durante o periodo de gestacdo até os
primeiros dias pos-parto.

- Avaliar as concentracdes de cortisol nos momentos pré-parto, parto e pos-parto.

- Realizar avaliacdo clinica dos potros ao nascer e comparar com as concentracées
de insulina e glicose das éguas no momento do parto.

- Realizar avaliagdo morfométrica dos potros ao nascer (peso e altura) e comparar

com as concentragdes de insulina e glicose no parto.

Hipoteses:

Nossas hipoteses sdo que éguas com escore corporal 27/9 segundo escala
de Henneke et al. (1983) apresentam alteragcdes significativas nas concentracdes de
insulina e glicose durante o periodo gestacional, e essas éguas dao a luz a potros

com menor peso corporal em relacdo aos animais com escore corporal <7/9.



2 Artigos
2.1 Artigo 1

Obesidade em éguas durante a gestacéao

Mariana Andrade Mousquer, Alice Corréa Santos, Carolina Litchina Brasil, Carlos
Eduardo Wayne Nogueira

Aceito para publicacao na revista Cientifica Rural
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OBESIDADE EM EGUAS DURANTE A GESTACAO

IMariana Andrade Mousquer, 2Alice Correa Santos, 3Carolina Litchina Brasil, “Carlos
Eduardo Wayne Nogueira

1 Mestranda em Ciéncias Veterinarias, Universidade Federal de Pelotas - UFPel; Doutoranda em Biotecnologia — CDTec ,
Universidade Federal de Pelotas — UFPel; 3 Doutoranda em Parasitologia, Universidade Federal de Pelotas — UFPel; Professor
Titular do Departamento de Clinicas Veterinaria, Universidade Federal de Pelotas - UFPel

RESUMO: O objetivo dessa revisdo € alertar sobre a obesidade durante o periodo
gestacional em éguas e os reflexos desse problema na prole. Devido ao manejo
intensivo ao qual os equinos sdo submetidos, é possivel identificar um aumento na
populacdo de animais apresentando obesidade. A obesidade em equinos esta
relacionada com o aparecimento de doencas enddcrinas importantes que cursam
com alteracbes hormonais e como consequéncia podem levar ao aparecimento de
laminite. Durante a gestacédo, sao identificadas alteragcbes hormonais que ocorrem
fisiologicamente, como nas dindmicas da insulina e da glicose, com intuito de facilitar
o aporte de glicose para os tecidos feto placentarios e promover o crescimento fetal.
Animais gestantes em condi¢cdes de obesidade podem obter potros com alteracéo
No peso ao hascimento ou que possam apresentar alteracdes metabdlicas na idade
adulta. Portanto, € importante compreender as possiveis consequéncias da
obesidade durante o periodo de gestacdo para poder intervir corretamente no
manejo desses animais quando necessario e prevenir possiveis alteracdes na saude
dos neonatos.

Palavras-chave: glicose, insulina, gestacao, neonato.
OBESITY IN MARES DURING GESTATION

ABSTRACT: The aim of this review is to alert about obesity during the gestational
period in mares and the reflexes of this problem in the offspring. Due to the intensive
management to which horses are submitted, it can be identified an increase in the
population of obese animals. Obesity in horses is related to important endocrine
diseases that occur with hormonal changes and as a consequence may lead to the
onset of laminitis. During gestation, hormonal changes that occur physiologically,
such as in the dynamics of insulin and glucose, in order to facilitate the supply of
glucose to placental fetal tissues and promote fetal growth can be identified.
Pregnant animals presenting obesity as a condition may give birth to foals with
changes in birthweight or that may present metabolic alterations in adulthood.
Therefore, it is important to understand the possible consequences of obesity during
gestation to step in correctly in breeding management when needed and and prevent
possible changes in neonatal health.

Keywords: glucose, insulin, gestation, newborn.
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INTRODUCAO

No passado, os cavalos eram capazes de pastar exclusivamente em
vegetacdo nativa de forma continua, armazenando gordura de forma eficiente
visando os meses em que a alimentagdo seria mais escassa (JOHNSON et al.,
2004). Atualmente, os variados sistemas de criacdo nos quais esses animais sao
inseridos, baseados basicamente em uma alimentacao rica em carboidratos de alto
indice glicémico, como pastagens e concentrado, permitem que ocorra o
armazenamento de gordura continuamente ao longo do ano, tornando-os mais
propensos ao desenvolvimento de obesidade (PEUGNET et al., 2015). Dessa forma,
a obesidade tornou-se um problema comum encontrado na criacdo de equinos,
sendo reconhecida como um dos principais fatores predisponentes ao
desenvolvimento de doencgas enddcrinas que cursam com alteragBes importantes na
espécie equina, como a resisténcia a insulina e a laminite (FRANK; TADROS, 2013).

A gestacdo também é reconhecida como um periodo em que ocorrem
diversas modificacdes enddcrinas no organismo, as quais séo fisiologicamente
necessarias para o crescimento do feto (RALSTON, 2002; GALANTINO-HOMER,;
ENGILES, 2013). Diferentes horménios envolvidos na fisiologia gestacional podem
apresentar alteracdes devido a obesidade e estarem relacionados com alteracdes no
desenvolvimento fetal (SMITH et al., 2016). Eguas obesas, por sua vez, podem
exacerbar condicbes que ocorrem fisiologicamente durante o periodo gestacional,
tornando-as também mais suscetiveis ao desenvolvimento de altera¢6es prejudiciais
tanto para si quanto para sua prole (OKE, 2013). Dados relacionando essas
variaveis como marcadores para saude do neonato ainda sdo escassos. Na
medicina humana, ja foram identificadas alteracdes em criancas nascidas de méaes
obesas (CATALANO et al., 2009; CATALANO, 2010). Portanto, essa revisao tem
como objetivo alertar sobre um problema contemporaneo que € a obesidade durante
o periodo gestacional e os possiveis reflexos desse problema na prole, com foco na

espéecie equina.

REVISAO BIBLIOGRAFICA

Homeostase da glicose
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A glicose € um substrato essencial a todas as células, sendo o principal
precursor para a producdo de energia no organismo (SZABLEWSKI, 2011). A
homeostase do metabolismo da glicose é realizada principalmente devido as acdes
opostas e equilibradas dos horménios glucagon e insulina, ambos o0s quais sao
produzidos por células pancreaticas especializadas. Quando os niveis de glicose se
encontram baixos na circulagdo, o glucagon é liberado pelas células a e promove
glicogendlise, assim como durante periodos prolongados de jejum, o glucagon
promove também a gliconeogénese hepética e renal com intuito de aumentar os
niveis de glicose no sangue (RODER et al., 2016).

A remocédo da glicose no sangue ocorre principalmente através da secrecao
de insulina pelas células B pancreaticas, a qual € estimulada quando altos niveis de
glicose exdgena estdo presentes, como acontece apds a alimentacdo (GRAAF-
ROELFSEMA, 2014; RODER et al., 2016). Por outro lado, a remoc&o da glicose
pode ocorrer também estimulada por ela mesma, envolvendo sua captacdo por
tecidos periféricos e supressdo da producao hepética, independentemente da acéo
da insulina. Varias proteinas transportadoras estdo envolvidas em ambos os
processos, como por exemplo, o GLUT 1 e GLUT 5, que séo transportadores de
glicose independentes da insulina, os quais transportam pequenas quantidades de
glicose quando ela se encontra em condi¢des basais, enquanto que o GLUT 4 é um
transportador dependente da insulina, o qual tem sua acdo mediada pela mesma.
(GRAAF-ROELFSEMA, 2013; SONG, 2014).

Os efeitos celulares da insulina dependem de seus receptores que ativam
mecanismos de sinalizacdo intracelular. Em situa¢des normais, a insulina se liga a
seu receptor nos tecidos sensiveis (tecido adiposo, figado e musculo esquelético), o
que estimula a translocacdo do transportador GLUT 4 e acelera a remoc¢ao de
glicose da circulacdo (FRANK, 2009; GEORGE et al., 2011). Além disso, a insulina
também diminui a producdo de glicose celular, aumenta o armazenamento de
glicose e sintese de glicogénio (SONG, 2014).

Por outro lado, quando a insulina falha em induzir suas acdes esperadas nos
tecidos alvo e um estado de hiperinsulinemia pode ser identificado, ocorre o que é
conhecido como resisténcia a insulina (RI) (FRANK, 2009; FRANK; TADROS, 2013).
Nesse caso, a remocdo da glicose da circulagdo é impedida, diminuindo a sua
captacao pelos tecidos alvos, 0 que faz com que 0 pancreas compense secretando

maior quantidade de insulina com objetivo de retornar os niveis de glicemia a valores
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basais. Ha alguns fatores que afetam diretamente a sensibilidade a insulina como
por exemplo: a obesidade, a gestacéo e a lactacdo (FISHRMAN; VALBERG, 2007).

Alteracbes na dinamica da glicose e insulina durante a gestacéo

O periodo de gestacdo na égua é caracterizado por um aumento da resposta
da insulina frente a glicose e pela diminuicdo da sensibilidade a insulina, ou seja,
durante parte do periodo gestacional, a captacdo de glicose mediada pela insulina
se encontra diminuida, podendo em alguns casos ser identificado um estado de
hiperglicemia (SORENSON; BREIJE,1997; RALSTON, 2002; GALANTINO- HOMER;
ENGILES, 2013).

Esse mecanismo na égua foi descrito por Fowden et al. (1984) e esta
relacionado a um processo de adaptacdo materna que garante suprimento de
glicose para os tecidos feto placentarios, sendo esta, a principal fonte de energia
utilizada para o crescimento do feto. Para que isso ocorra fisiologicamente, sem que
haja necessidade da manutencdo de um estado hiperglicémico constante durante o
periodo gestacional, as ilhotas pancreaticas sofrem uma mudancga estrutural e
funcional, o que promove um aumento na secrecdo de insulina mesmo em niveis
normais de glicose (SORENSON; BREIJE,1997)

Fowden et al. (1984) identificaram que o periodo de menor sensibilidade a
insulina compreende aproximadamente dos 150 dias até os 270 dias de gestacéo,
coincidindo com o periodo em que ocorre maior crescimento fetal. O aumento da
resposta da insulina a glicose é mediado por um aumento na sintese e secrecao de
insulina pelo pancreas, resisténcia de tecidos periféricos e horménios da placenta
que regulam a funcéo das células B-pancreéticas (GEORGE et al., 2011)

Em mulheres, sabe-se que ocorre uma diminuicdo de pelo menos 50% na
sensibilidade a insulina durante a gestacdo (CATALANO, 2010). A sindrome
metabdlica da gravidez aumenta o risco de hipertensdo, disturbios metabdlicos
nutricionais e inflamacéo. Apesar dessas condicbes se resolverem apds o parto,
ainda had o risco de desenvolvimento de sindrome metabolica mais tarde,
principalmente em individuos que ganharam muito peso durante esse periodo
(CATALANO, 2010). Falhas no processo de adaptacao das ilhotas de Langherans
durante esse periodo também podem causar alteracdes deletérias a saude materna,
levando ao aparecimento de diabetes gestacional (SORENSON; BREIJE,1997).
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Dados relacionados as possiveis consequéncias resultantes das alteracoes

metabdlicas durante a gestacdo em éguas ainda sdo escassos.

Obesidade

A obesidade é uma condicdo patoldgica relacionada ao desenvolvimento de
resisténcia a insulina, hiperinsulinemia e disturbios inflamatérios (JOHNSON, 2010;
FRANK, 2011; FRANK; TADROS, 2013). Em humanos e em outras espécies, a
obesidade juntamente com a resisténcia a insulina e hiperinsulinemia fazem parte do
complexo sindrome metabdlica. O termo sindrome metabolica é usado para
identificar pessoas com maior risco de desenvolvimento de diabetes tipo 2 e
alteracfes cardiovasculares arteriosclerdticas (MARTIN et al., 2015; SHERLING et
al., 2017). Ja em equinos, essa doenca designa individuos que apresentam um
quadro compativel com o ja descrito em humanos, no entanto, possuem como
principal consequéncia a predisposicdo ao desenvolvimento de laminite (FRANK,
2009).

Uma das principais causas de obesidade pode estar relacionada com a
alimentacdo. Dependendo da composicdo da dieta pode ocorrer variacdes nas
concentracfes de horménios na circulacdo, os quais favorecem a deposicdo de
gordura no corpo, como por exemplo, o aumento na concentracdo de glicose.
Enquanto alimentos ricos em amido e acUcar promovem um maior aumento nas
concentracbes de glicose sanguinea, uma dieta rica em fibras ou gorduras
estimulam menores concentracdes (HOFFMAN et al., 2003).

O tecido adiposo é considerado um 6rgdo endocrino ativo secretor de
hormonios através de sua unidade principal: os adip6citos. Os principais hormdnios
secretados pelos adipdcitos séo a leptina e a adiponectina. A leptina é secretada em
propor¢cao a quantidade de tecido adiposo presente no individuo e de acordo com o
status nutricional, encontrando-se aumentada em condicbes de obesidade e
resisténcia a insulina. Enquanto que a adiponectina melhora a sensibilidade a
insulina, estando diminuida em casos de resisténcia (KERSHAW; FLIER, 2004).

O tecido adiposo esta envolvido ainda no estabelecimento de um estado
inflamatorio, caracterizado pela expressédo excessiva de citocinas pro-inflamatérias
(BASINSKA et al., 2015). Em animais obesos, ocorre o recrutamento de macréfagos
pelo tecido adiposo em reposta a quimioatrativos, levando a um aumento na

producao e secrecao dessas citocinas na circulagao. Acredita-se que a presenca de
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grandes quantidades dessas citocinas também estejam associadas ao
desenvolvimento de RI (JOHNSON, 2010; FRANK, 2009; FRANK, 2011).

Em humanos, é sugerido que alguns sitios anatdmicos especificos de
acumulo de tecido adiposo sdo de maior preocupacdo que outros em relacdo ao
desenvolvimento de alteracdes endocrinas. Por exemplo, a gordura visceral tem sido
correlacionada com o desenvolvimento de resisténcia a insulina, sendo mais
significativa que a gordura subcutéanea (ERTELT et al., 2014). Da mesma forma no
cavalo, a gordura da crista do pesco¢o aumenta o risco de resisténcia a insulina e
laminite (CARTER et al., 2009; EL-MAATY et al., 2017). Apesar disso, ainda nao se
sabe exatamente se a obesidade induz ao estado de resisténcia a insulina ou se a
resisténcia a insulina influencia no aparecimento da obesidade (FRANK, 2010).

Outro hormonio importante e envolvido no processo da obesidade e
resisténcia a insulina é o cortisol. E reconhecido que tanto os glicocorticoides
enddgenos quanto glicocorticoides exdgenos podem levar a um aumento nas
concentracbes de insulina (HART et al., 2016). O cortisol é ainda um horménio
contrarregulador da glicose, antagonizando os efeitos da insulina e promovendo
gliconeogénese hepatica e inibicdo da captacdo de glicose celular (FIRSHMAN;
VALBERG, 2007; HART et al., 2016). O aumento do cortisol pode promover
obesidade através da estimulacdo da proliferacdo e diferenciacdo dos adipdcitos.
Por outro lado, a obesidade pode servir como um estimulo primario para ativacao do
eixo hipotalamico-hipofisario adrenal, o que resulta no aumento nas concentracées
de cortisol circulante e aumento na disponibilidade ou atividade do cortisol nos
tecidos alvo (HART et al., 2016).

Obesidade durante a gestacao

A obesidade é considerada um fator de risco durante a gestacdo. Em
humanos, a relagdo entre o peso materno com alteracdes causadas nos neonatos é
descrita, sendo que mulheres obesas gestantes tem maior propenséo a desenvolver
alteracbes metabdlicas, e ainda, que o0 excesso de peso durante o periodo
gestacional pode prejudicar a saude do neonato e causar alteragbes metabdlicas
nesse individuo no futuro (CATALANO, 2010; JUNGHEIM et al., 2010).

Imagina-se que um mecanismo semelhante possa ocorrer na espécie equina
(SATTERFIELD et al., 2010; ROBLES et al., 2017). Eguas que possuem alteracdes

metabdlicas antes de gestar, podem tornar exacerbadas as condi¢des de resisténcia
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a insulina e hiperglicemia, sendo mais suscetiveis ao desenvolvimento de laminite e
podendo potencialmente levar ao aborto (OKE, 2013). Robles e colaboradores
(2018) observaram que éguas obesas apresentaram maior resistencia a insulina
durante o terco final da gestacdo comparado a éguas com escore corporal normal.

SATTERFIELD et al. (2010) sugeriram a hipotese de que um feto equino em
gue a mae é exposta a condicBes adversas como a ma nutricdo, poderia prever que
0S nutrientes serdo escassos mais tarde na vida e desenvolveria um metabolismo
extremamente eficiente, no entanto, se a disponibilidade de nutrientes é alta durante
0 resto da vida desse animal, a sua eficiéncia metabdlica elevada resultaria em
deposicdo de gordura, essa condicdo seria resultado da programacdo do feto
guando ainda estava em ambiente uterino. Sugere-se que a influéncia do ambiente
em ambos 0s pais no periodo preconcepcdo e no desenvolvimento intrauterino do
feto podem induzir adaptacdes fisioldgicas no mesmo que persistem na vida poés-
natal (PEUGNET et al., 2016).

Forhead et al. (2004) demonstrou que quando embrides de pOneis séo
transferidos para éguas puro sangue de corrida, permitindo assim um maior
crescimento fetal e maior disponibilidade de nutrientes, ocorre um aumento na
concentracdo de insulina basal no potro. O aumento da suplementacgéo dos fetos de
poneis em éguas puro sangue evidenciou ainda o aparecimento de distUrbios
metabolicos nos neonatos (PEUGNET et al., 2016). Nesse experimento ficou claro
que o ambiente uterino no qual o feto se desenvolve é mais importante na
contribuicdo do desenvolvimento e peso ao nascer do que a prépria genética do
animal.

A partir disso, acredita-se que exista uma relacao entre o status metabdlico
materno, como a sensibilidade a insulina e alteracbes no metabolismo fetal
(PEUGNET et al., 2016). Potros nascidos de mées obesas apresentaram resisténcia
a insulina aos seis e dezoito meses de idade (ROBLES et al., 2018). Alguns estudos
sugerem gque o resultado dessas alteracdes possa se manifestar ao longo da vida
nesses individuos como doencas ortopédicas do desenvolvimento, osteoartrites,
alteracdes cardiovasculares ou outras condi¢cdes metabdlicas (POWELL et al., 2005;
OUSEY et al., 2008; BRYDEN, 2013; PEUGNET et al., 2016).

Visando melhorar o crescimento fetal em equinos, geralmente € oferecida
uma dieta rica em carboidratos hidrolisados como € o caso do agucar e do amido as

éguas durante o periodo gestacional, no entanto, em outras espécies, como em



22

humanos e ovelhas, esta descrito que dietas ricas em energia tendem a restringir o
crescimento feto placentario (OUSEY et al., 2008). Individuos que nascem com
tamanho menor que o esperado para idade gestacional ou que possuem uma taxa
de crescimento menor durante a infancia estdo em maior risco de desenvolverem
doencas crbnicas na idade adulta (PEUGNET et al., 2016). Em ratos, por sua vez,
uma dieta rica em energia mostrou reduzir o peso neonatal e causar problemas
metabdlicos nessa prole quando em idade adulta. (ARMITAGE et al., 2004; OUSEY
et al., 2008). J& Smith et al. (2016) identificou potros com maior peso corporal

nascidos de éguas apresentando sobrepeso.

CONCLUSOES

O aumento da populacdo de equinos submetidos a condicbes de manejo
intensivo leva também a um aumento na populacdo de animais obesos. Eguas
gestantes com alto escore corporal sdo mais susceptiveis a desenvolver alteracdes
no metabolismo hormonal relacionadas ao sobrepeso e obter como consequéncia a
producdo de potros com alteracbes de peso no momento do nascimento e que
possam apresentar alteracdes metabolicas futuras. A compreenséo dessas afeccdes
e suas consequéncias tanto para a saude materna quanto para saude e
performance atlética futura desses potros é de fundamental importancia para o
correto manejo e criacdo, visando otimizar a salude e bem-estar desses animais a

longo prazo e consequentemente ter reflexo no seu valor econémico.
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The aim of the present study is to describe the dynamics of glucose and insulin curves in pregnant
mares, and to evaluate the curves according to body condition score, identifying the presence of insulin
resistance and correlating these values with the weight, height and clinical changes of the neonates. For this,
pregnant mares were evaluated and then grouped according to body condition score during the gestation length
until lactation. GrM corresponds to mares with moderate body score (BCS 5-6); GrOv were mares with
overweight body score (BCS 7) and GrOb were obese mares (BCS 8-9). A two-step oral sugar test (OST) was used
to determine the data. Cortisol analysis was performed with 300-320 days of gestation, at foaling and after
parturition. For evaluation of the neonate, a general clinical examination and, weight and height measurements
were performed. The results showed hyperglycemia in response to OST with normal insulin values at foaling
with a subsequent fall in both values at lactation disregarding group division. Baseline glucose was decreased in
GrM compared to GrOv and GrOb with 70-100 days of gestation and with 130-160 days of gestation. With 270-
300 days of gestation and post-partum GrOb had increased baseline glucose than GrM. After OST, glucose at
foaling day in GrOb presented increased values than GrM. Baseline insulin values did not differ between groups.
Post OST insulin levels were higher in GrOb than GrM and GrOv at parturition. No difference in cortisol between
moments were identified. GrOb and GrOv maintained increased concentrations after foaling while GrM had a
decrease. No correlation was found between maternal glucose and insulin values with foal weight and height,
however, a lower ratio between neonatal weight and mare’s weight in GrOb and GrOv was identified in relation
to the GrM. At foaling, mares presented glucose dysregulation, with obese and overweight mares presenting a
greater response to OST.

INDEX TERMS: Gestation, obesity, overweight, hyperglycemia.

RESUMO.- [Curvas de glicose e insulina em éguas gestantes e sua relagdo com as caracteristicas clinicas e
biométricas dos neonatos].

O objetivo do presente estudo é descrever a dinamica das curvas de glicose e insulina em éguas gestantes e
avaliar as curvas de acordo com o escore de condi¢cdo corporal, identificando a presenca de resisténcia insulinica
e correlacionando esses valores com o peso, altura e alteragdes clinicas dos neonatos. Para isso, as éguas prenhes
foram avaliadas em conjunto e agrupadas de acordo com o escore de condi¢cdo corporal durante a gestacdo até o
pos-parto. GrM pertenciam éguas com escore corporal moderado (EC 5-6); GrOv, grupo de éguas com escore
corporal acima do peso (EC 7) e GrOb, grupo de éguas obesas (EC 8-9). O teste de glicose oral em duas etapas
(OST) foi usado para determinar os dados. A andlise do cortisol também foi realizada nos 300-320 dias de
gestacdo, no dia do parto e apds o parto. Para avaliacdo do neonato, foram realizadas exame clinico geral e
medidas de peso e altura. Os resultados mostraram hiperglicemia em resposta ao OST com valores normais de
insulina no momento parto, com uma queda subsequente em ambas as variaveis na lactacao, desconsiderando a
divisdo do grupo. A glicemia basal diminuiu no GrM em compara¢do com GrOv e GrOb com 70-100 dias de
gestacdo e com 130-160 dias de gestagdo. Com 270-300 dias de gestacdo e no pos-parto, o GrOb apresentou
aumento na glicemia basal em relagdo ao GrM. Ap6s OST, a glicose no dia do parto no GrOb apresentou valores
aumentados em relagdo ao GrM. Os valores basais de insulina ndo diferiram entre os grupos. Apés OST niveis de
insulina foram maiores no GrOb do que GrM e GrOv no momento do parto. Nao houve diferenca nos valores de
cortisol entre os momentos. O GrOb e GrOv mantiveram cortisol aumentado apés o parto enquanto o GrM
diminuiu. Nao foi encontrada correlagdo entre os valores de glicemia e insulina materna com o peso e a altura do
potro, entretanto, foi identificada uma relagdo menor entre o peso neonatal e o peso da égua no GrOb e GrOv em
relacdo ao GrM. No parto, as éguas apresentaram desregulacdo da glicose, sendo que as éguas obesas e com
sobrepeso apresentaram uma resposta maior ao OST.

TERMOS DE INDEXAGAO: Gestagdo, obesidade, sobrepeso, hiperglicemia.

INTRODUCTION
A progressive decrease in insulin sensitivity is known to occur physiologically in pregnancy. During this
period, the mare's metabolism undergoes several changes that help its body to adapt to the placental and fetal
growth requirements. The final trimester of gestation is considered the period in which greater mobilization of
substrates to the foal occurs, and this period also correlates with increased fetal growth. The mainly source of
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this substrate is the glucose present in the mare’s blood circulation (Ralston 2002, Galantino-Homer & Engiles
2013).

Similarly, in woman, Catalano (2010) describes a decrease of at least 50% in insulin sensitivity during
gestation. The metabolic syndrome of pregnancy increases the risk of hypertension, nutritional metabolic
disorders and inflammation. Although these conditions are solved after childbirth, the woman still faces the risk
of developing metabolic syndrome later in life, occurring mainly in individuals who gained considerable weight
during pregnancy. Obesity during gestation is also correlated to metabolic alterations, leading to impairment to
neonatal health (Catalano et al. 2009). A similar mechanism is thought to occur in equine species (Satterfield et
al. 2010).

Obesity is considered a pathological condition, found with increasing frequency in horses and described
in several breeds (McCue 2015). This disturbance is related to the development of insulin resistance (IR), known
as a reduction in the sensitivity of target tissues to insulin, meaning that in normal concentration, insulin fails to
decrease glucose levels, and consequently its concentration remains high in blood causing hyperinsulinemia
(Frank & Tadros 2014). IR is involved in the pathophysiology of several chronic endocrine diseases of great
importance in equine breeding, which can lead to severe life-threatening consequences (Firshman & Valberg
2007, Frank 2009, Frank 2011). For this reason, obesity can be considered a risk factor during the gestational
period.

Fetal development depends on the nutritional, hormonal and metabolic environment provided
by the mare, and any change in these variables may reflect in the fetal development and be deleterious to its
health in the future (Firshman & Valberg 2007). Mares presenting endocrine changes related to obesity may
exacerbate insulin resistance and hyperglycemia, becoming more susceptible to development of laminitis, which
in known as the main consequence of hyperinsulinemia in horses, and may potentially lead to abortion (Oke
2013).

There are a few studies evaluating glucose and insulin dynamics during gestation (Ousey et al. 2008,
George et al. 2011, Smith et al. 2017, Robles et al. 2018). However, little is known about these dynamics and its
relation to the newborn foal. We evaluate insulin resistance throughout the gestational period and, to the
authors’ knowledge for the first time this evaluation was done at the foaling day. Therefore, the aim of the
present study is: (i) to describe the dynamics of the glucose, insulin and cortisol curves in pregnant mares and,
from these data, (ii) to evaluate the curve according to the body condition score during the gestation period,
identifying the presence of insulin resistance and its relation to the weight, height and clinical changes of
neonates.

MATERIALS AND METHODS

Twenty-six pregnant multiparous pony mares were used, with a mean age of 11 (5-17) years old. The
experiment was conducted during the breeding season of 2016. The mares were evaluated by the same trained
observer at the beginning of data collection, when they were already confirmed to be pregnant, according to BCS
following the system described by Henneke et al. (1983), and then separated and maintained into three distinct
groups throughout the entire research period. The animals that had a body condition score (BCS) between 5 and
6 out of 9 were included in the moderate group (GrM, n=5), presenting a mean weight of 355,4+19,87kg. Mares
identified with a BCS of 7 out of 9 were included in the overweight group (GrOv, n=9), presenting a mean weight
of 452+24,65kg, and mares presenting a BCS of greater than 7 out of 9 were considered obese and were included
in the obese group (GrOb, n=12) with a mean weight of 523,9+11,47kg. All data collected in this study were
approved by the Ethical Committee on Animal of the Federal University of Pelotas, registered under the number
CEEA 4579.

In order to evaluate glucose and insulin, a two-step oral sugar test (OST) was performed. The animals
remained fasted for 12 hours and, blood was collected the following morning through venipuncture of the
external jugular vein in two vacuum tubes (Vacutainer ®, U.S.A.) containing sodium fluoride and sodium heparin
for glucose and insulin analysis, respectively. At the same time, another blood sample for evaluation of cortisol
was collected using a vacuum tube with no anticoagulant. Immediately after the baseline sample collection, corn
syrup was administered orally at a dose of 0.15mL/kg, and 60 minutes later the same sample collection was
repeated for glucose and insulin analysis.

The oral glucose tolerance test proposed in this study was based on the principle that normally,
insulin concentrations should return to basal values after sixty minutes of corn syrup administration. Insulin
resistant horses were therefore considered as animals with insulin above 60pUl/mL during that time (Frank
2011). Basal values of these variables above the reference range for equine species were also considered as an
indicative of insulin resistance (Frank 2011, Johnson et al. 2010).

Animals were submitted to the two step OST test at predetermined gestation time points as follows: 70-
110 days, 130-160 days, 190-210 days, 270-300 days, 300-320 days, foaling day, 7-10 days postpartum. For
cortisol analysis, only 300-320 days, foaling and 7-10 days postpartum were considered. The samples were
centrifuged at 800g for 10 minutes, the supernatant was separated and frozen at -20°C until analysis.
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Within twelve hours postpartum, the foals were submitted to a general clinical examination, including
evaluation of basic parameters such as: heart and respiratory rates, gastrointestinal motility, temperature,
mucosal and capillary refill time (CRT). Physical characteristics and presence of alterations were recorded. At
that time, weight and height measurements were also performed using a standard weight strip (Corpore foals -
Organnact Nutracéuticos®) and a species specific hipometer, respectively.

Glucose concentrations were performed using an enzymatic assay (hexokinase method, with
commercial kits COBAS Glucose HK c11(catalog number: 04657527; Standard range: 1,98 - 720mg/dL; Roche
Diagnostica Brasil Ltda., Sdo Paulo, SP, Brazil) on a COBAS C11 automatic analyzer, Roche®). Insulin dosages
were performed by a chemiluminescent immunoassay using an automatic analyzer (Access immunoassay
systems, with commercially available kits - Acess® Ultrasensitive Insulin - catalog number 33410; Standard
range: 0.03-300 ulU/mL; Intra-assay variation: 2.0-4.2%; Inter-assay variation: 3.1-5.6%, Beckmann Coulter®,
Fullerton, CA). For cortisol concentrations, samples were analyzed by B.E.T. laboratories©, Rio de Janeiro, R],
Brazil, using the radioimmunoassay technique (Cortisol [125]] RIA Kkit, Standard range: 0-580 ng/ml; Intra-assay
variation: 5,3 - 8,9%; Inter-assay variation: 7,5 - 9,3%, MP Biomedicals LLC, Solon, OH).

The commercial software IBM® SPSS statistics 23 was used for statistical analysis. Descriptive analysis
of gestation time, mares’ glucose, insulin and cortisol levels, mares’ and foals’ weight and height are presented as
mean * SE. Firstly, mares’ glucose, insulin and cortisol are described with no group separation. Afterwards, they
were separated in each corresponding group according to BCS. Data normality was tested using Shapiro Wilk
normality test. Non- normally distributed data was transformed to Log10. A one-way repeated measure ANOVA
was used. Statistical comparison among groups and group between moments were made by LSD All- Pairwise
comparisons, significance was considered at 5% level. A paired t- test was also performed to evaluate difference
between glucose and insulin concentrations at baseline and after OST test.

The relationship between the variables weight and height of foals and mares’ weight, glucose and insulin
concentrations and gestation length was performed using Pearson correlation coefficient. An ANOVA was also
performed to determine differences among groups in gestation time, mare’s weight, neonatal weight and height
and the relation between mare’s weight and newborn’s weight (M/N) which are described as percent (%).
Difference was assessed using LSD All- Pairwise comparison test.

RESULTS

Glucose and insulin curves of all mares during the gestation length, independent of groups, baseline and
after 60 minutes of challenge with corn syrup, are shown in the graphs of Fig. 1. Baseline glucose and insulin
variables remained in the normal reference range in all time points. At foaling, a greater increase in both glucose
and insulin values can be observed: 124. 8mg/dL and 21.1mIU/mL, respectively.

Both baseline and 60 minutes’ glucose and insulin concentrations during parturition were different from
the remaining moments and a significant decrease in the glucose and insulin values post foaling occurred in all
variables. Paired t- test showed a significant increase from basal glucose and insulin values compared to post
OST test in al time points in both variables, except in insulin levels from the 130-160 days. No difference was
found in cortisol concentration between moments disregarding group separation. Cortisol values in the 5t, 6th
and 7t moments were 34.35ng/ml, 41.86ng/ml and 44.78ng/ml, respectively.

When the mares were separated into the three distinct groups based on BCS, differences between
moments were still observed. Basal glucose curves of the groups are presented in Fig. 2A. Considering the
variations between groups in each time point, fasting glucose was lower in GrM compared to GrOv and GrOb at
70 - 100 days and 130 - 160 days. At 270 - 300 days and 7- 10 days after foaling moments, GrOb had higher
basal glucose levels when compared with GrM, but no difference was found from GrOv.

After corn syrup administration, an increased glucose response is seen at the day of foaling with a
subsequent fall after parturition (Fig. 2B). Regarding group comparison, at 70-120 days of gestation, GrM
presented an increased response when compared with GrOb. The response during time points 130-160 days,
190-210 days, 270-300 days, and 300- 320 days remained constant in all three groups, and, at foaling, a raise in
glucose levels in GrOb compared to GrM was observed, with no difference from GrOv.

Resting insulin concentrations remained within normal reference range in all time points (Fig. 2C). No
difference was found between groups in any time points. After glucose administration, insulin levels were
increased in GrOb when compared to GrM and GrOv at foaling (Fig. 2D). No differences were observed in the
remaining time points. Regarding cortisol analysis, no difference between time points were identified, however,
GrOb and GrOv maintained increased concentrations after foaling while GrM had a decrease (Fig. 3). No
difference between groups in cortisol was found in the remaining time points.

All the foals presented normal clinical findings in all groups. Regarding the physical features, only foals
from GrOv and GrOb presented mild alterations. Changes like angular deviations (1/21), flexural deformities
including hypertension and hyperflexion of flexor tendons in hind and front limbs (7/21) and bulging of the
frontal bone in the head (6/21) were observed.

Newborns’ weight, height and mares’ gestation length were not different between groups. However,
mares of GrOb had higher weight, followed by GrOv and then GrM. In addition, mares from GrOb presented a
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smaller relation between maternal and neonatal weight (Table 1). At Pearson’s correlation test, no correlation
between newborn weight and height with mare’s glucose and insulin concentration was found. However, mares’
weight correlated with newborn weight (r= 0.640; p=0.02) and height (r=0.610; p=0.02), gestation length
correlated negatively with newborns’ weight (r= - 0.435, p= 0.03) and the relation among mares’ and foal’ weight
correlated negatively with mares’ baseline insulin concentration at foaling (r= -0.42, p= 0.04).

DISCUSSION

None of the mares showed basal hyperglycemia across all time points, once these values were within
the reference range (Frank 2010, Frank & Tadros 2014). However, the majority of the mares showed
hyperglycemia (>115mg/dL) after OST challenge at the moment of foaling with three of them also presenting
increased insulin concentration (60pUI/mL) at that time, suggestive of insulin resistance (Johnson et al. 2010).
Increased glucose response can occur due to a primary inadequacy of f-cell secretion of insulin, impaired
disposal of glucose, or fat adaptation that spares glucose utilization without decreasing insulin sensitivity
(Kronfeld et al. 2005)

When lower peaks of insulin with higher glucose concentrations are identified it is referred as
uncompensated IR, which indicates pancreatic insufficiency or beta cell exhaustion, resembling what occurs in
diabetes mellitus (Frank 2009, Frank & Tadros 2014). This can be identified in horses with Pituitary Pars
Intermedia Dysfunction (PPID), although, none of the mares of this study presented clinical signs compatible
with the disease (Frank 2009, Frank & Tadros 2014). Decompensation was also identified in a similar diabetic-
like condition occurring during pregnancy (Treiber 2006), which is more likely to have occurred in these mares
at the time of foaling. When glucose and insulin are both elevated its considered a transient state between
compensated to uncompensated IR (Treiber 2006).

It should be considered that insulin and glucose peaks have been identified in other studies after sixty
minutes the OST test, which could have interfered in insulin resistance analysis in the current study, as
evaluation was done in just one time point after OST due to the study being conducted on a private farm, where
stress was managed during the procedures to avoid pregnancy loss (Bamford et al. 2014, Hoffman 2003).
Besides that, to the author’s knowledge, it is the first time that increased response peaks of insulin and glucose
are observed at the day of foaling in equine species.

Compensated IR was not identified in the remaining moments before parturition as described by
literature (Fowden et al. 1984, George et al. 2011), probably due to reasons previously mentioned. However,
from 190-210 days insulin response after oral glucose syrup was higher from basal values, which are in the time
frame considered with most glucose uptake for fetal placental growth which is in agreement with previous
studies (Fowden et al. 1984, Galantino-Homer & Engiles 2013). This increase in insulin response to glucose is
mediated by insulin synthesis and secretion. During pregnancy, it occurs as an adaptive mechanism that slows
clearance of glucose from maternal tissues to ensure sufficient glucose supply for fetoplacental tissues (George et
al. 2011). The maternal alteration in glucose and insulin dynamics during pregnancy is also correlated with
actions of other hormones connected to gestation (Galantino-Homer & Engiles 2013)

At lactation, glucose and insulin concentrations and response returned to normal, which is in
agreement with other study (Bryden et al. 2013). In this case, a lower concentration and a faster removal of
glucose after an oral test with lower peak occurs due to redirection of glucose to the mammary gland for milk
production (Firshman & Valberg 2007).

Cortisol concentrations of all mares did not show any differences between time points. Similar serum
cortisol values in pregnant mares have been previously described (Flisinska-Bojanow et al. 1992, Satué et al.
2011, Marcilla et al. 2017). In pregnancy, this hormone is involved in the regulation of fetal metabolism and
growth (Marcilla et al. 2017). Cortisol is also a counterregulatory hormone of glucose, antagonizing the effects of
insulin and promoting hepatic gluconeogenesis and inhibition of cellular glucose uptake (Firshman & Valberg
2007, Hart et al. 2016). Nagel et al. (2012) describes an increase in plasmatic cortisol levels in the fourth days
prior to parturition, with even higher concentration occurring at the day of foaling to at least 8 hours after. Other
studies have demonstrated that the greater increase in cortisol values during pregnancy occurs between the
fourth and fifth months, decreasing progressively in the following period, which is suggested to be negatively
correlated with estrogens concentrations as the gestation progresses (Satué et al. 2011, Marcilla et al. 2017).

Considering group evaluations, the higher glucose and insulin response in the obese and overweight
mares, especially at foaling, suggests that they could exacerbate glucose and insulin dysregulation at that time
point, as was observed in this study (Morresey 2012). Metabolic dysregulation was associated with obesity in
pregnant mares and women in other studies (George et al. 2009, Peugnet et al. 2015, Catalano 2010). Conversely,
Song (2014) found insulin dysregulation in mares with low BCS due to (- pancreatic cell deficiency.

When groups were evaluated for cortisol concentrations, obese and overweight mares maintained high
cortisol levels within 7- 10 days after foaling while moderate BCS mares had a significant decrease at that
moment. Cortisol demand is closely related to the degree of metabolic activity, which is increased in the initial
lactation period due to glucose requirement for milk production and could also be related to high BCS. Together
with other related hormones, cortisol remains high because it is responsible for maintaining milk production
(Satué etal. 2011).
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Although no correlation was found between maternal insulin and glucose levels with the weight and
height of the neonate, the present data show that in the group of obese mares, maternal weight and foal birth
weight relation of 8.49% was obtained, and the overweight group had a relation of 9.25%, being significantly
lower than the group with a moderate BCS (P <0.05). According to Brown-Douglas et. al. (2011), the weight of
the neonate should correspond to 10% of the dam's body weight, which is considered a reflection of the
placental efficiency. Smith et al. (2016) have identified an inverse relationship between body score and foal
weight at birth than what we found in the present study, observing that mares with higher body scores gave
birth to heavier foals. It was also observed that the majority of physical alterations presented by foals of GrOv
and GrOb at birth were consistent with immaturity (Stoneham 2006).

The relation of maternal weight and foals’ birthweight correlated negatively with mare’s fasting insulin
at parturition, showing that mares with higher insulin concentrations at foaling had lower weight percentage
relation between mare and foal. However, this data should be further investigated.

CONCLUSION

At foaling, mares presented glucose and insulin dysregulation. During earlier gestational period, it also
showed diminished glucose removal rate, which is related to fetal-placental growth demand. Obese and
overweight mares had greater response to OST at the foaling day and higher cortisol values in post-partum.
Insulin resistance was not identified in the majority of the mares. It was not observed difference in weight and
height of the newborns in the different groups, however, Obese and overweight mares presented a lower relation
between maternal weight and foal birthweight. No correlation of newborn weight and height with mare’s glucose
and insulin values were found.
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Figure legends.

Fig.1. (A) Glucose curve of all mares at baseline and after OST during gestation length. (B) Insulin curve of all
mares at baseline and after OST during gestation length.

Fig.2. Baseline and post OST glucose and insulin curves of mares separated in the three groups according to body
condition score. (A) Baseline glucose levels during gestation length in group 1(Grl), group 2(Gr2) and group
3(Gr3). (B) Glucose concentration after 60 minutes of OST in group 1(Gr1), group 2(Gr2) and group 3(Gr3). (C)
Baseline insulin concentration during gestation in group 1(Grl), group 2(Gr2) and group 3(Gr3). (D) Insulin
concentration 60 minutes after OST during gestation in group 1(Gr1), group 2(Gr2) and group 3(Gr3).

Fig.3. Cortisol concentration at 300-320 days of gestation, at the foaling day and postpartum in group 1(Gr1),
group 2(Gr2) and group 3(Gr3).

Table 1. Descriptive values of mare’s gestational length, weight, neonatal weight and height and the
relation between maternal weight and foal birthweight in group 1 (Grl), group 2 (Gr2) and group 3 (Gr3)

Gestation Mare Weight Neonatal Neonatal M/N Relation
length(days) (Kg) weight (Kg) Height (cm) (%)
GROUP1 336,8+3,3 355,4+19,872 38,20+ 1,46 87,86+ 1,14 10,54a
GROUP 2 3343+27  452,0%2465°  41,75+2,32 92,71 + 0,84 9,25b
GROUP 3 3309+ 1,6 523,9+11,47° 44,36 +1,95 92,00 + 1,00 8,49b

Results are shown as mean#*SE. Different letters indicate statistical difference between groups. (P<0,05).
M/N relation indicates maternal and newborn’s weight relation, which is shown as percent.
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3 Consideracdes Finais

Eguas gestantes apresentaram variagdes nas concentracbes de insulina e
glicose no momento do parto. Durante o periodo médio da gestacdo, a taxa de
remocado da glicose encontrava-se diminuida, o que esta relacionado com a
demanda de energia necessaria para crescimento feto-placentario. Eguas obesas e
acima do peso apresentaram maior resposta ao teste oral de glicose no momento do
parto, e maior valor de cortisol no pos-parto. Nao foi observado resisténcia a insulina
na maior parte dos animais avaliados. Nao foi encontrada nenhuma relacdo entre
peso e altura do neonato com os valores de glicose e insulina materno, ou diferenca
entre peso e altura dos neonatos entre os diferentes grupos, no entanto, éguas
obesas e com sobrepeso tiveram menor relacdo de peso materno com peso

neonatal.
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Anexo | - Documento da Comisséo de Etica e Experimentacdo Animal

UFPel

toa ern Expermentagao aAnirne

Pelotas, 13 de junho de 2016

Certificado

Certificamos que a proposta intitulada "Avalia¢do de glicose e insulina em
éguas prenhes com diferentes escores corporais e comparacio com a morfometria
do potro recém-nascido", registrada com o n°23110.004579/2016-11, sob a
responsabilidade de Carlos Eduardo Wayne Nogueira - que envolve a producdo,
manutengdo ou utiliza¢do de animais pertencentes ao filo Chordata, subfilo Vertebrata
(exceto humanos), para fins de pesquisa cientifica (ou ensino) — encontra-se de acordo
com os preceitos da Lei n° 11.794, de 8 de outubro de 2008, do Decreto n° 6.899, de 15
de julho de 2009, e com as normas editadas pelo Conselho Nacional de Controle de
Experimentagfio Animal (CONCEA), e recebeu parecer FAVORAVEL a sua execugio

pela Comissdo de Ftica em Experimentagdo Animal, em reunifio de 06/06/2016.
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Vigéncia da autorizag@o 01/07/2016 a 28/02/2017
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N° de animais 40
Idade 20 animais entre 6-20 anos e 20 animais entre 0-7 dias
Sexo Machos e Fémeas
Origem Hospital de Clinicas Veterinario — UFPel e Propriedade
particular da regifio de Pelotas/RS

Solicitamos, ap6s tomar ciéncia do parecer, reenviar o processo a CEEA.
Salientamos também a necessidade deste projeto ser cadastrado junto ao COBALTO

para posterior registro no COCEPE (c6digo para cadastro n® CEEA 4579-2016).
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