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Motivation

Milk yield and Fertility in Dairy Cows Metabolism and Fertility Our Goal
Over the past 50 years, dairy industry has successfully improved milk Energy balance has been shown to be one of the most important factor that Formulating a mechanistic mathematical model that
production by increasing the milk yield of individual cows. However, influences fertility in dairy cows. Nutritional requirements increase rapidly takes into account interactions between:

increased capacity for milk production in dairy cows has been associated = with milk production, resulting in a negative energy balance. This is strongly e nutrition,
with a decline in fertility, an increase in metabolic problems and disease  associated with the length of anovulatory period through an attenuation of the e« milk yield,
incidence [9]. The reasons for the decline in fertility are complex and not LH pulse frequency and lower levels of blood glucose, insulin and IGF-I [9]. e fertility

completely understood. Pt and oty 0oy G o o e in lactating dairy cows to understand the underlying
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Metabolism

Glucose-Insulin Metabolism in Bovine model [4] Non-lactating Cows Lactating Cows
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[Elm EWTE_J Bodr Use Glucose-insulin dynamics with different dry matter intake 'DMI' Glucose insulin dynamics throughout the lactation period.
Metabolic Use fractions. First 10 days ( between two red dashed line ) is the Percentages indicate different fractions of glucose content
— standard feeding, i.e. 100% DMI. Lower bound of glucose and in the dry matter intake 'DMI'. Lower glucose content leads
insulin concentration is depicted by the brown horizontal line. to negative enegry balance due to high milk production.

Fertility

BovSys Model: metabolism model coupled with estrous cycle model [2],[5] Non-lactating Cows
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Outlook

e Pharmacological treatment: Implementing a PK/PD model to evaluate different scenarios of hormonal elevation by the administration of: Insulin, IGF.

A bifurcation approach to analyse the follicular waves period.
e Development of new mathematical algorithm for efficient parameter identification from experimental data in periodic systems.
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