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A study on preventing the fragility of jaw bone of elderly persons by targeting
the cellular senescence of bone cells.
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In order to regulate the fragility of jaw bone of elderly persons, 1 focused

the cellular senescence of osteoclasts in terms of anti-resorptive agents-related osteonecrosis of
the jaw (ARONJ). The treatments with zoledronic acid induced cellular senescence in osteoclasts.
This study demonstrated that zoledronic acid-induced cellular senescence of osteoclasts seemed to be

associated with intracellular calcium oscillation which is connected with ITAM (DAP12 and FcRy )
adaptor signaling downstream of RANK. Likely, zoledronic acid downregulated the expression of
farnesyl diphosphate synthase (FDPS) which was related to the CIC-7 Cl transporter extrusion
activity involved in the HCI extrusion, acidification on bone surface during osteoclastic bone
resorption. These results suggest that a downstream molecule of FDPS, ?eranylgeraniol, may inhibit
the cellular senescence of osteoclasts, the fragility of jaw bone of elderly persons.



SASP

RAW 264.7 mouse macrophage cell line RANKL
K FDPS FDPS
(Tg-FDPS ) 5 C57BL/6
Yeast two-hybrid screen CICc-7 FDPS
FDPS  cytosol C-terminus of CIC-7 (1617-72110 amino acids)
Cl-
Cl- indicator N-ethroxycarbonymethyl-6-methoxyquinolinium bromide (MQAE)
[C1-]i
30 C57BL/6
CT RT-PCR
SA-B -Gal pl6Inkda
in
vitro
BMM
BMM RANKL
H202
pl6Ink4da p21
pl61nk4a p21
p21

pl6lnk4a



MC3T3-E1

RANKL RANK RNKL immunoreceptor tyrosine-based
activation motif (1TAV) ITAM DAP12  FcRy
2 RANKL 2 ITAM Ca oscillation
DAP12 FcRy KO RANKL
Ca oscillation Fura-2
FcRy KO DAP12 KO
ITAM ITAM
2 ITAM FcRy

DAP12 ITAM DAP12 Fura-2 Ca

oscillation BMM

ITAM DAP12  FcRy

pl6lnk4a
o b
ol clc-7
FDPS
CIC_? CI_ Tg-ciskFDPS :E, 1..3 ; E
gu:\ E s
FDPS . g
g '
CIC 7 a0 WT Tg-ctsk @ L— WT ;E—;’m
- FOPS ]
yeast two-hybrid fw »
g %0 508
CIC-7 Z,
FDPS g
g 10 “g“
T e
cIc-7 cl-
FDPS cl-
0 .
< 50
E 40
_Z%
g w
£ 0 ~ - S
FDPS §> L: WT Tg-ctskFOPS
cI clc-7 - |
&0p
.15}
FDPS 20 .
FDPS  CIC-7
FDPS

FDPS



Hiroyuki Okada, Hiroshi Kajiya 34

CTLA4- 1g Directly Inhibits Osteoclastogenesis by Interfering With Intracellular Calcium 2019
Oscillations in Bone Marrow Macrophages.
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