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Destruction and regeneration in bone

and cartilage

Noriyuki Tsumaki'#**

Bone and cartilage compose the skeleton that sustains
the body of vertebrates, including humans, and are indis-
pensable tissues for motion. Diseases of the bone and
cartilage impair their function of sustaining the body and
moving the joints, negatively impacting an individual’s
quality of life over a prolonged duration of time. Arthri-
tis affects bone and cartilage and is one of the leading
conditions that hinder the independent living of indi-
viduals [1]. Bone and cartilage are closely related tissues
because most bones are formed through a process known
as endochondral bone formation; in this process, carti-
lage primordia, which is initially formed during devel-
opment, is subsequently replaced by bone at the center
of the primordia while the cartilage at the ends persists
as articular cartilage [2]. After birth, each bone and car-
tilage also performs specific functions. Bone undergoes
continuous remodeling, via bone-resorbing osteoclasts
and bone-forming osteoblasts, to obtain appropriate
shapes for healthy skeletal structure and motion. Artic-
ular cartilage comprises chondrocytes embedded in an
abundant extracellular matrix that confer the mechani-
cal function of lubrication and shock absorption in
joints. Recent progress in the field of skeletal research has
identified subtypes of cells that contribute to homeosta-
sis and the pathology of bone and cartilage. To develop
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treatments for diseases of the bone and cartilage, a pre-
cise understanding of the biology and pathology of tis-
sues is needed.

In this thematic series of reviews, we invited the lead-
ing researchers working in the field of skeletal research.
Dr. Saito summarized the regulation and function of
the superficial zone of articular cartilage, which con-
tains abundant proteoglycan 4 (PRG4). This proteogly-
can, also known as lubricin, is known to play important
roles in joint lubrication. Recent studies on the function
of PRG4 as a signaling molecule as well as the regulation
of PRG4 and the superficial zone were reviewed. In addi-
tion, drug-discovery research for osteoarthritis involving
the targeting of PRG4 is discussed. Dr. Agemura and col-
leagues reviewed their series of original studies identify-
ing arthritis-associated osteoclastogenic macrophages
(AtoMs) that give way to pathological osteoclasts under
inflamed conditions. Pathological osteoclasts are distinct
from those present under physiological conditions. In
addition, an in vivo imaging technique using two-photon
microscopy is explained.

We would like to express our sincere gratitude to the
distinguished researchers who contributed to this series
of reviews and sincerely hope these articles provide novel
insights to researchers in the broad field of inflammation
and regeneration.
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