
19

Drug Development in Bone Metabolism Research M-3

Osteoporosis is a systemic and progressive disease associated with reduction of bone mass through

disturbance of bone metabolism. Bone mass is usually coordinated by delicate balance between bone-

forming osteoblasts and bone-resorbing osteoclasts, while an imbalance between these two different

cells results in specific metabolic bone diseases including osteoporosis, osteopetrosis, and Paget's dis-

ease. Osteoporosis often results in bone fracture followed by relatively persistent immobilization and

subsequent further decrease in bone mass. In aged patients, furthermore, immobilization due to osteo-

porosis frequently leads to an increased possibility of other severe disorders such as dementia and sus-

tained akinesia. Chondrocytes not only participate in bone formation through maturation and subsequent

replacement with osteoblasts after apoptotic death, but also contribute to the formation of articulation

together with synoviocytes. Both osteoarthritis and rheumatoid arthritis are believed to involve chronic

pain related to malfunction of articulation through degeneration of chondrocytes. This symposium will

summarize recent studies on the mechanisms underlying the maintenance and modulation of bone and

articulation in the pharmaceutical field to devise a basic theory of orchestration, which will be useful for

future discovery and development of drugs for the prevention as well as therapy of these diseases of

bone tissue.

New Aspects of Calcium Ion-Permeable Channels: 
From Excitation of Nerve and Muscle to Cell Proliferation and Death

Ca2+ is a key factor in the regulation of cellular functions, and also in the regulation of cell life itself,
such as proliferation, differentiation, and death in a variety of cells. Ca2+-permeable channels on the plas-
ma membrane have obligatory roles in functional complexes of such regulation, and their molecular enti-
ties and mechanisms for regulation have been considered as one of the major targets of drugs. In this
symposium, new aspects of voltage-dependent (VDCCs) and -independent Ca2+ permeable channels will
be introduced.  Following the great success of dihydropyridine Ca2+ antagonists as antihypertensive drugs
based on the blocking of L-type VDCCs in vascular organs, novel agents acting on P/Q-type VDCCs in
the brain have recently been developed and will be hopefully used as a neurological clinical drug in the
near future. On the other hand, a large family of transient receptor potential channels (TRPs) has been
identified as molecular components of voltage-independent Ca2+-permeable channels in many types of
cells.  It has been established that stimulation of membrane receptors can activate some types of TRPs as
receptor-operated Ca2+ channels. Moreover, recent studies have revealed that TRPs are also activated by
diverse range of stimuli such as heat, osmotic/mechnical stress, and oxidative stress, suggesting that TRPs
are also biological sensors of the cellular environment and are involved in signaling pathways essential
for cell destiny. The potential of Ca2+-permeable channels as novel targets of drug development is now
increasing and will be extensively discussed by five speakers: VDCC, Satomi, Adachi-Akahane (Univer-
sity of Tokyo) and Tetsuhiro Niidome (Eisai Pharmaceut. Co. Ltd/Kyoto University), TRP, Katsuhiko
Muraki (Nagoya City University), Yasuo Mori (Kyoto University), and Shuji Kaneko (Kyoto University). 
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