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Abstract:

The objectives of this thesis were: 1) to investigate the impact of complete replacement of inorganic
salts of trace minerals (Co, Cu, Mn, and Zn sulphates and Na selenite) by organic trace minerals (Co, Cu, Mn,
and Zn proteinates and selenized yeast) in both pre- and postpartum diets of dairy cows on the measurements
of rumen fermentation, feeding behavior, performance, trace mineral concentration, antioxidant biomarkers,
health status, ovarian and uterine biology, conceptus development and reproductive performance, and 2) to
evaluate the contribution of systemic inflammation to short- and long-term consequences of clinical disease
on cow behavior, metabolism, milk production, and reproductive biology. Regarding objective 1, supplemen-
tation with organic trace minerals tended to improve prepartum feed intake, increased prepartum energy bal-
ance, and reduced ruminal activity. In multiparous cows, organic trace minerals increased postpartum feed
intake and, in primiparous cows, reduced milk yield, increased postpartum body condition score, and hastened
the resumption of postpartum ovarian cyclicity. In addition, replacement of inorganic by organic trace miner-
als changed Se and Co status, reduced incidence of lameness and postpartum metabolic problems, and seemed
to improve preimplantation conceptus development. Regarding objective 2, a subgroup of cows with no signs
of disease but with degree of systemic inflammation comparable to those observed in herdmates with postpar-
tum clinical disease were identified and used to investigate the consequences of postpartum inflammation on
dairy cow biology without the confounding factors associated with sickness behavior. Systemic inflammation
in the early postpartum period was associated with changes in blood metabolites and feeding behavior, de-
layed resumption of ovarian cyclicity, and impairment of preimplantation conceptus development. The ob-
served differences not only help to understand the physiology of inflammation during the transition period but
also contribute to the understanding of the biological mechanisms underlying the negative consequences of
postpartum clinical diseases on dairy cow performance.



