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A B S T R A C T

Fatty and hydroxycarboxylic acids are one of the main intermediates of energy metabolism in ruminants and
critical in the milk production of cattle. High production demands on a dairy farm can induce nutritional im-
balances and metabolism disorders, which have been widely associated with the onset of sterile inflammatory
processes and increased susceptibility to infections. The literature suggests that short-chain fatty acids (SCFA),
long-chain fatty acids (LCFA) and hydroxycarboxylic acids are relevant modulators of the host innate in-
flammatory response. For instance, increased SCFA and lactate levels are associated with subacute ruminal
acidosis (SARA) and the activation of pro-inflammatory processes mediated by diverse leukocyte and vascular
endothelial cells. As such, free LCFA and the ketone body β-hydroxybutyrate are significantly increased in the
plasma 1–2 weeks postpartum, coinciding with the time period in which cows are more susceptible to acquiring
infectious diseases that the host innate immune system should actively oppose. Today, many of these pro-in-
flammatory responses can be related to the activation of specific G protein-coupled receptors, including GPR41/
FFA3 and GPR43/FFA2 for SCFA; GPR40/FFA1 and GPR120/FFA4 for LCFA, GPR109A/HCA2 for ketone body
β-hydroxybutyrate, and GPR81/HCA1 for lactate, all expressed in different bovine tissues. The activation of these
receptors modulates the release of intracellular granules [e.g., metalloproteinase-9 (MMP-9) and lactoferrin],
radical oxygen species (ROS) production, chemotaxis, and the production of relevant pro-inflammatory med-
iators. The article aimed to review the role of natural ligands and receptors and the resulting impact on the host
innate immune reaction of cattle and, further, to address the most recent evidence supporting a potential
connection to metabolic disorders.

1. Introduction

The bovinea subfamily, which include domestic cattle as well as
buffalo species, are raised under intensive management systems to
maximize milk and meat production worldwide. Improvements in ge-
netic selection and higher nutritional requirements in bovids are factors
associated with a higher incidence of several pathologies, including
endometritis (LeBlanc, 2012), mastitis (Gomes et al., 2016), acute
aseptic lameness (Thoefner et al., 2005) and polysynovitis (Danscher
et al., 2010). These diseases have been associated with the metabolic
imbalance of a myriad of compounds in the past, including fatty acids
and hydroxycarboxylic acids. Metabolic dysfunction is strongly linked
to the host innate immune response involving leukocyte and en-
dothelial cell activation in different mammals, including humans. In

cattle, several metabolic disorders are associated with acute in-
flammatory processes, with polymorphonuclear neutrophils (PMN)
being one of the main targets, thereby reducing the first line of defense
against invasive pathogens. Activated PMN are known to migrate to-
ward a gradient of chemical messengers [i.e., chemoattractants, such as
C-X-C motif chemokine ligand 8 (CXCL8)] at sites of infection and
sterile inflammation, produced by other host cells and microorganisms
(Wang et al., 2009a). Activated PMN might results in pathogen killing
(e.g. bacteria, viruses, fungi, parasites) through three different effector
mechanisms: production of reactive oxygen species (ROS), phagocy-
tosis/degranulation and neutrophil extracellular traps (NETs) forma-
tion (Kolaczkowska and Kubes, 2013). However, excessive PMN acti-
vation, especially surrounding healthy tissues, is known to be harmful
to the host and may lead to inflammatory processes, even in the absence
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