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Abstract

Project Code: RTA5780001

Project Title: Multidisciplinary research on calcium metabolism and bone microstructure
Investigator: Professor Narattaphol Charoenphandhu

E-mail Address: narattaphol.cha@mahidol.ac.th

Project Period: 3 years

Abstract:

Calcium homeostasis and bone metabolism are closely related, and derangement of each other
negatively impact bone mass and bone quality. In humans and rodents, 99% of calcium in the body is stored in
bone in the form of hydroxyapatite nanocrystals, which are the most important building block of bone
microstructure. The remaining 1% is in the intracellular compartment and the extracellular fluid. Plasma calcium
concentrations are kept nearly constant by the concerted actions of calcium-regulating hormones [e.g.,
parathyroid hormone (PTH), 1,25-dihydroxyvitamin D5 [1,25(0OH),D;], sex hormone (such as estrogen), fibroblast
growth factor (FGF)-23 and calcitonin] as well as the three salient organs, namely intestine, kidney and bone.
Abnormalities of calciotropic endocrine system and/or calcium-regulating organs may eventually lead to a
collapse of the body calcium homeostasis. A derangement of calciotropic endocrine regulation is often observed
in individuals with osteopenia or osteoporosis found in several pathophysiological conditions, such as lactation,
postmenopausal estrogen deficiency, metabolic acidosis, diabetes mellitus, thalassemia and stress. It is widely
known that the osteoporosis-induced hip fracture is one of the important causes of death worldwide.
Osteoporosis is indeed a silent killer as individuals with osteoporosis are generally not aware of the disease until
they have bone fractures. With an increase in the elderly population in Thailand, postmenopausal and age-
related osteoporosis will become the important health-care problems. The best way to prolong the onset of
osteoporosis is to have high peak bone mass; therefore, an adequate calcium intake, good nutrition (proteins
and vitamins), proper physical activities, and exercise from infancy through childhood and adolescence are
crucial for the upcoming healthy bone. Thus, in general, understanding of the underlying mechanisms and
pathogenesis from molecular to whole-body levels can lead to development of novel approach for prevention and
treatment of bone loss. Along the entire 3-year research project, we produced 25 international publications and
also establish a sustainable research group by fostering career development of 12 skillful Thai and international
researchers, and distributing our research for general audience through 39 news articles. In addition, we have
expanded a new horizon of calcium and bone research in Thailand by creating a team-spirit with young
researchers in other scientific disciplines, such as aquaculture and materials science, thus rendering a new
frontier of multidisciplinary research pertaining to the impact of calcium metabolism on aquaculture (e.g.,
productivity of fish and edible frog) and bone-like nanomaterials (e.g., implants for bone fracture), respectively. In
addition, our team has reached a critical mass for perpetual knowledge sharing, knowledge management, and

team spirit, not only for academic part but also for social responsibility.

Keywords: bone; calcium; FGF-23; aquatic animals; biomaterials
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