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Abstract

Dairy cows are at greatest risk of infectious and metabolic disease during the
periparturient period. This period of three weeks either side of calving is also known as the
transition period due to the transition into lactation. This thesis had several aims; one was to
characterise innate immune function during the transition period in grazing dairy cows by
investigating molecular changes in circulating neutrophils and to assess if common on-farm
management strategies (pre-calving feeding level and body condition at calving) were able to
influence these molecular changes. Next, metabolic stress on neutrophil function was
assessed by establishing a model of cows divergent in metabolic health status. This model
was further utilised with the aim to investigate nanoparticles (exosomes), which are
regulators of innate immune function and indicators of disease state. To address these aims
blood was collected from pasture-fed transition dairy cows. Cellular and molecular methods
used included cell and exosome isolation, reverse transcriptase (RT)-quantitative PCR, RNA
sequencing, cell culture, and liquid chromatography-tandem mass spectrometry (LC-
MS/MS). The results indicated that grazing dairy cows experience a change in innate
immune function during the transition period, reflective of reduced functional capacity of the
immune system to overcome infectious agents. This altered function was similar to that
experienced by housed cows fed a total mixed ration, which adds evidence to support that
the dysfunction is a natural part of the transition into lactation at calving. These results also
indicated that the functional changes could be influenced by nutrition status, feeding level,
and metabolic stress. Analysis of exosomes isolated from the blood of transition cows
indicated that these particles carried cargo indicative of metabolic state during the transition
period and that they had the ability to alter target cell processes (gene expression, protein
expression, and cell proliferation). The conclusions from this thesis increase our
understanding of transition cow immune function and how it is influenced by nutrition and

cow metabolism. These data are particularly relevant for grazing dairy cows and the findings
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will contribute to on-farm recommendations and the improvement in animal health and well-

being.
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1L-23

IL-8

IPA
ITGAM/CDI11b
LC-MS/MS
LPS

LSM

Mac-1
MDBK
min

ME
miRNA
MMP-8
MMP-9

MMP-23
MPO
mRNA
MS
NEB
NEFA
NEV
NGS
NK
NSAID
PBS
PCNA
PCR
PMN

RNA
RNAseq
rRNA

Interferon inducible transmembrane proteins

Interferon

Interleukin 1

Interleukin 17A

Interleukin 23

Interleukin 8

Ingenuity pathway analysis

Integrin alpha M or cluster of differentiation molecule 11B
Liquid chromatography-mass spectrometry/mass spectrometry
Lipopolysaccharide

Least squares mean

Macrophage activating factor 1 (CD11b/CD18 complex)
Madin-Darby bovine kidney cells

Minute(s)

Metabolisable energy

micro RNA

Matrix metalloproteinase 8 or PMNL collagenase
Matrix metalloproteinase 9 or 92 kDa type IV collagenase or 92 kDa
gelatinase or gelatinase B

Matrix metalloproteinase 23

Myeloperoxidase

Messenger RNA

Mass spectrometry

Negative energy balance

Non-esterified fatty acids

Number of exosomal vesicles

Next generation sequencing

Natural killer cell

Non-steroidal anti-inflammatory drug

Phosphate buffered saline

Proliferating cell nuclear antigen

Polymerase chain reaction

Polymorphonuclear cell (neutrophils)

Red blood cells

Ribonucleic acid

RNA sequencing

Ribosomal RNA
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ROS
RT-qPCR
SD
SED
SEM
TAC
TAG
Th
TMR
TNF
WBC
Wk
UPL

Reactive oxygen species
Reverse transcriptase-quantitative polymerase chain reaction
Standard deviation

Standard error of the difference
Standard error of the mean
Total antioxidant capacity
Triacylglycerol

T helper lymphocyte

Total mixed ration

Tumour necrosis factor alpha
White blood cells

Week(s)

Universal Probe Library
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