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PREFACE 
 
The elite milk producing phenotype of the modern dairy cow has 

adversely affected its health. Diminished udder health has serious implications 
for milk production, leading to decreases in milk yield, milk quality and 
increases in somatic cell count. This new book presents current research in the 
nutrition, fertility and milk production of dairy cows. Topics discussed include 
mastitis in bovine milk production; oxidative stress and reproductive disorders 
in dairy cows; the incidence of hypocalcemia and its Ca homeostasis 
mechanism in periparturient cows and the haemodynamic changes of the 
superovulated corpus luteum in cattle. 

Chapter 1 - The elite milk producing phenotype of the modern dairy cow 
has adversely affected its health. Diminished udder health has serious 
implications for milk production, leading to decreases in milk yield, milk 
quality and increases in somatic cell count (SCC). Increases in SCC indicate 
mastitis, an inflammation of the mammary gland. Mastitis is a significant 
production disease and a major source of economic loss on dairy farms. It is 
estimated that 25-40% of dairy cattle are affected at an average cost of €50-
€200 per animal due to therapeutic costs, reduced milk yield, milk wastage, 
penalties for high SCC and involuntary culling. Current mastitis control 
methods rely heavily on antibiotics for both therapeutic and prophylactic 
purposes. This is not only costly, but frequently ineffective in chronic 
subclinical infections. There are also increasing concerns regarding the 
overuse of antibiotics in veterinary medicine and the emergence of 
antimicrobial resistant pathogens. This has led to an increased interest in the 
development of novel approaches to control and treat mastitis, without 
negatively impacting on milk production. Alternatives currently under 
investigation include incorporation of mastitis resistance into modern 
breedingprogrammes, modifications to farm management practices, 
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identification of non-antibiotic mastitis treatments and enhancement of 
immunity in cows. This review will discuss recent developments in the fight 
against mastitis. 

Chapter 2 - Oxidative stress seems to be implicated in the pathogenesis of 
reproductive diseases of dairy cows and subsequent decrease of animal 
fertility. A major role in the development of oxidative stress is a negative 
energy balance (NEB) which often occurs in late pregnancy and early 
lactation. During the NEB, there are metabolic changes accompanied with an 
increased production of reactive oxygen species (ROS). Although ROS are 
unavoidable products of normal metabolic processes and are not always 
harmful, they can impair health and reproductive performance of dairy cows. 
Mammalian cells possess a natural anti-oxidative system involving in the 
removal of reactive oxygen molecules and the repairing of oxidative damage. 
However, exceeded amount of reactive oxygen molecules may have direct and 
indirect effect on cow‟s health. In particular, peroxidation of steroidogenic 
enzymes and steroid hormones can inactivate their function and directly impair 
reproduction. Additionally, NEB in the early postpartum period is related to 
endocrine disorders causing a decrease in LH pulse frequency, a decreased 
diameter of dominant follicles with low estradiol production and decreased 
systemic and intra-follicular IGF-I availability. These disorders lead to an 
increased interval to first estrus, poor oocyte quality and weak estrus 
expression making the detection of estrus even more difficult. As a 
consequence, ovarian function is disturbed and reproductive performance is 
impaired. Reproductive diseases including cystic ovarian follicles, anestrus, 
retained placenta, endometritis and metritis present a great problem in dairy 
cow‟s management. Clear understanding of pathophysiology of negative 
energy balance and oxidative stress could contribute to better approach to 
reproductive management of dairy cows avoiding reproductive diseases as 
much as possible. 

Chapter 3 - The production diseases of the dairy cow are manifestation of 
the cow‟s inability to cope with the metabolic demands of high milk 

production. While traditionally regarded as encompassing the significant 
metabolic disorders of dairy cows (hypocalcemia, hypomagnesemia, and 
ketosis), the term “production disease” has been broadened to include 

conditions such as retained placenta, displacement of abomasums and 
laminitis. Most production diseases occur during the first weeks of lactation. 
The etiology of these diseases can be traced back to insults that occurred 
during transition period. Grummer (1995) defined the transition period as 3 




