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Abstract

The aim of this work was to focus on the molecular mechanisms related to hepatic energy metabolism in Holstein-Friesian
dairy cows of different genetic origin subjected to two nutritional strategies throughout lactation. Model 1: Multiparous
Holstein-Friesian cows subjected to two feeding strategies. From 0 to 180 days in milk (DIM) the cows were fed a totally
mixed ration (TMR) ad libitum (GO, without grazing) or grazed Festuca arundinacea or Medicago sativa and were supple-
mented with concentrate (G1, with grazing). From 180 to 250 days, all cows grazed Festuca arundinacea and were sup-
plemented with a DTM. Model 2: Holstein cows of New Zealand (NZH) or North American (NAH) genetic origin subjected
to two feeding strategies, maximum grazing (MaxP) where forage represented 67 % of the offered dry matter intake (70:30
direct grazing of Medicago sativa and Dactylis glomerata or Festuca arundinacea to conserved forage ratio) and the re-
maining 33 % of the dry matter intake was offered as concentrate, and the fixed pasture strategy (FixP) where grazing
represented 32 % of the DMI offered and the remaining was offered as a TMR. For model 1 plasma and liver biopsies
were collected at -14, 35, 60, 110, 180 and 250 DIM and for model 2 liver biopsies were taken at -14, 21, 100 and 180 dry
matter intake with the objective to characterize the metabolic-endocrine profiles, gene expression of metabolic pathways,
mitochondrial function, protein levels and post-translational modifications by western blot. Our results showed that there
was a hepatic mitochondrial dysfunction during early lactation associated with lysine acetylation levels in mitochondrial
proteins in cows subjected to grazing strategies which is later reinstated towards late mid-lactation. However, NAH cows
in the MaxP strategy failed to recover their mitochondrial function during late mid-lactation and showed higher expression
of genes associated with gluconeogenesis suggesting greater persistence than NZH cows.
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Adaptaciones metabdlicas en vacas lecheras de distintos genotipos Holstein bajo
dos estrategias de alimentacion

Resumen

El objetivo del trabajo fue profundizar en los mecanismos moleculares relacionados con el metabolismo energético hepa-
tico en vacas lecheras Holstein-Friesian de distinto origen genético, sometidas a dos estrategias nutricionales a lo largo
de la lactancia. Modelo 1: vacas Holstein-Friesian multiparas sometidas a dos estrategias de alimentacién. De los 0 a los
180 dias en leche (DEL) las vacas fueron alimentadas con una dieta totalmente mezclada (DTM) ad libitum (GO, sin
pastoreo) o pastorearon Festuca arundinacea o Medicago sativa y fueron suplementadas con concentrado (G1, con pas-
toreo); de los 180 a 250 dias todas las vacas pastorearon Festuca arundinacea y fueron suplementadas con una DTM.
Modelo 2: vacas Holstein-Friesian de origen genético neozelandés (NZH) o norteamericano (NAH) sometidas a dos es-
trategias de alimentacion, la de maximo pastoreo (MaxP), donde el forraje representé el 67 % del consumo de materia
seca ofrecido (70:30 relacidén cosecha directa de Medicago sativa y Dactylis glomerata o Festuca arundinacea a forraje
conservado) y el 33 % restante del CMS se ofrecié como concentrado, y la estrategia de pastura fija (FixP) donde el
pastoreo represento el 32 % del consumo de materia seca ofrecido y el restante se ofrecié como DTM. Para el modelo 1
se tomaron biopsias de higado y plasma a los -14, 35, 60, 110, 180 y 250 DEL y para el modelo 2 se tomaron biopsias
de higado a los -14, 21, 100 y 180 DEL con el objetivo de caracterizar los perfiles metabélico-enddcrinos, la expresion
génica de enzimas de las vias metabdlicas, la funcion mitocondrial, los niveles de proteina y las modificaciones postra-
duccionales por western blot. Nuestro trabajo evidencié una disfuncién mitocondrial hepatica durante la lactancia tem-
prana asociada a los niveles de acetilacion de lisinas en proteinas mitocondriales en vacas sometidas a estrategias pas-
toriles, con una recuperacion hacia la lactancia media tardia. Sin embargo, las vacas NAH en la estrategia MaxP no
lograron recuperar su funcién mitocondrial durante la lactancia media tardia y mostraron una mas alta expresion de genes
asociados a la gluconeogénesis sugiriendo una mayor persistencia que las vacas NZH.
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