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Abstract

Project Code: MRG4980048

Project Title: Mathematical Modelling of Pulsatile Secretion of Prolactin:

Effects of Dopamine and Thyrotropin-releasing Hormone

Investigator: Asst. Prof. Chontita Rattanakul, Mahidol University
Mentor: Prof. Yongwimon Lenbury, Mahidol University
E-mail Address: sccrt@mahidol.ac.th

Project Period: July 1, 2006 — June 30, 2008

Prolactin (PRL) is secreted in a pulsatile manner by lactotroph cells in the
anterior pituitary gland and displays a circadian rhythm as well as increases in response
to stress, breast stimulation, and suckling. We propose here a mathematical model of
prolactin secretion which is mainly controlled by the inhibiting effect of dopamine (DA)
and the stimulating effect of thyrotopin releasing hormone (TRH). By applying the
singular perturbation technique, the conditions are derived under which our model
exhibits a periodic solution corresponding to the normal secretory pattern of PRL which
has been observed as a series of daily pulses, occurring every 2-3 hours. Numerical
investigations also show that chaotic time series is admitted by our model which
resembles irregular patterns observed in PRL concentration profiles of patients with

microprolactinoma and macroprolactinoma.
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