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Bone resorption Continuous PTH

Hyperthyroidism
Bone tormaticn Oestrogen Low Ca
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Physiological (black) and pharmacological (pink) stimulators and inhibitors of
bone formation and resorption

Determinants of skeletal homeostasis and bone mass
(Harada & Rodan, Nature 2003)
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Propranorol Suppressed
Unloading-Induced Bone Loss
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*n<0.001
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Propranorol Suppressed
Unloading-Induced Bone Loss
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Isoproterenol Decreased
Basal Level of Bone Mass

*p<0.05
**p<0.001
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Osteoblast parameter

Parameter; Bone Formation Rate (BFR); B RiERE
Mineral Apposition Rate (MAR); B A [RitE|

MAR (um/day)

‘ MAR Xx daysI

(Parfitt et al., J. Bone Miner. Res. 1987)




Osteoblast parameter

BFR=MAR X (sLS/2+dLS) /BS (mm3/mm?3/day)

BS; Bone surface

sLS; Single
labeled surface

(Parfitt et al., J. Bone Miner. Res. 1987)




Osteoblast parameter

BFR=MAR X (sLS/2+dLS) /BS (mm3/mm?/day)

BS; Bone surface

sLS; Single
labeled surface

(Parfitt et al., J. Bone Miner. Res. 1987)
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Propranorol Prevented Unloading-
Induced Repression of Bone Formation
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Guanethidine Prevented Unloading-
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B-antagonists Propanolol and Guanethidine Suppressed
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Osteoclast Number and Surface
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Karsenty & Noda etal.: Nature 2005



Unloading-Induced Enhancement of
Urinary Deoxypyridinoline

Guanethidine Suppressed

*

*p<0.05

2 weeks susp

Load Unload Load Unload

Vehicle Guanethidine
Karsenty & Noda etal.: Nature 2005
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Sympathetic Nervous System
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Nagao et al. PNAS 2011




