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NEW STRATEGIES FOR THE TREATMENT OF OSTEOPOROSIS:
THE IMPORTANCE OF ESTIMATING BONE QUALITY

Mitsuru Sarro and Keishi Marumo
Department of Orthopaedic Surgery, The Jikei University School of Medicine

Osteoporosis is a condition in which bone resorption by osteoclasts overtakes bone formation by
osteoblasts; as a result, bone density is reduced, the bone microarchitecture is damaged, and the risk of
fractures is increased. To date, the increase in bone resorption has been explained by a reduction in female
hormones, which control the activity of osteoclasts. More recently, however, it has become clear that a
reduction in male hormones from middle age onwards, increasing age, and an increase in oxidative stress
related to lifestyle-related diseases can also activate osteoclasts and reduce osteoblast function. These
changes lead to both qualitative and quantitative abnormalities in collagen, which is the major bone matrix
protein. In contrast to microstructure and calcification levels, among other bone—density and bone—matrix
factors, which are controlled by bone remodeling, the intermolecular cross—link formation of collagen, which
regulates bone—material attributes, is a mechanism independent of bone remodeling. In other words, cross—
link formation is controlled by the environment surrounding the bone matrix, comprising cellular functions,
oxidative stress, carbonyl stress, and glycation level. Therefore, bone quality is regulated both by bone
remodeling and by a remodeling-independent mechanism, and markers for evaluating bone quality should be
established. When pentosidine, an advanced glycation end product, is formed within bone collagen, bone
brittleness is increased. High levels of pentosidine in urine or blood, or high homocysteine values, which
suggest bone collagen abnormalities, might be used as surrogate markers for evaluating bone quality,
assessing the risk of bone fracture and risk factors for advanced collapse after vertebral fracture, and selecting
treatments. Patients with osteoporosis can be divided into 3 types on the basis of bone density and with bone
quality. We are entering an age in which the treatment of osteoporosis will be personalized, with drugs
administered depending on these types.

(Tokyo Jikeikai Medical Journal 2014;129:107-18)
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