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Molecular Mechanisms in Osteoblast and Osteocyte Related with Drug Induced
Osteonecrosis of the Jaws

MIYAGAWA, KAZUAKI

2,900,000

BP RANKL

BP RANKL
BP RANKL

Bisphosphonate (BP) and anti-RANKL antibody are widely used as
anti-resorptive agents for bone metastasis and osteoporosis. Although these agents have different
effect mechanism, thay can sometimes result in osteonecrosis of the jaw (ONJ). We examined that
these agents were different influence for the bone formation by osteocyte and osteoblast in long
bones. This was evident in ovariectomized C57BL/6J mice, which were treated with zoledronic acid
(Z0L) or anti-RANKL antibody. Bone mass in long bone of both mice groups treated with ZOL and
anti-RANKL antibody under lack of estrogen had significantly increased compared to control mice.
Additionally, the changes in the expression of bone formation-related genes (Sost, Dmpl, and
Osteocalcin) in long bones of mice treated with either ZOL or anti-RANKL antibody was different.
Thus, these results suggested that the regulatory mechanisms of bone formation in osteocytes and
osteoblasts differs between BP and anti-RANKL antibody.

RANKL



Bisphosphonate BP RANKL
Denosumab
Ca
BP
RANKL
RANKL
RANKL RANK
BP
Bisphosphonate
BRONJ BP
BRONJ
BP
Paolo, et al, Oral
Oncol, 2011 BRONJ
BP
RANKL
BP BRONJ

Zoledronic Acid
Saad, et al, Ann Oncol,
2011 Yee, etal, Clin Interv Aging, 2012
RANKL BP

BP RANKL

OvX

ovX
9 C57BL/6J
ovX 2
Bisphosphonate 200
u g/kg 2 1
ovXx-Z 0oVX
YA
RANKL 2
ovX RANKL
5 mg/kg 1 OVX-D
C 0VX-C
0oVX
CT
500y m
BV/TV Tb.Th Tb.N
Th.Sp
BP RANKL
EDTA
Real-time PCR
total RNA
Sost

Dmpl Dentinmatrix proteinl

Runx2 Runt-related transcription
factor 2 Osx Osterix Colla type
I collagen OC Osteocalcin

PCR
Gapdh
Glyceraldehyde 3-phosphate
dehydrogenase
Ct
Screrostin
Wnt/[3 -catenin
Screrostin

Sclerostin



CT
OVX-C C
BV/TV 50 Z C
180 OoVX-Z 75 OVX-D
43 Tb.th Tb,N Tb.Sp
ovX
oVX-Z YA
oVX-Z BV/TV 38
OVX-C C 13
7 mm
C 515  /mm?
OVX-C 543 oVX-Z 538
/mm?>  OVX-D 510  /mm? OVX
OVX
OVX-C
oVX-Z OVX-D
RANKL
total RNA
PCR
Sost Dmpl OVX-Z
OVX-C
OVX-D 0ovX-C

Sost 5.8 Dmp1 12

Runx2 Osx Colla

oc
Runx2 Osx OVX-Z
OvX-D ovX-C
Coll O0OVX-C ovX-Z
OVX-D
Oc  QVX-D

5.8

RANKL

Sclerostin
CO0VX-Z Sost
Sost
Sclerostin
OVX-Z ovX-C
Sclerostin
OVX-D OVX-C
Sost
ovX-C OVX—Z OVX-D
R B S
o e 35
- - "s e : J
Sclerostin
50 ym
OVX
RANKL
RANKL
RANKL
Osteocalcin
Sclerostin Sost
OVX-D
RANKL
RANKL
RANKL



6

Miyagawa K, Yamazaki M, Kawai M,
Nishino J, Koshimizu T, Ohata Y,
Tachikawa K, Mikuni-Takagaki Y, Kogo M,
Ozono K, Michigami T. Dysregulated gene
expression in the primary osteoblasts
and osteocytes isolated from
hypophosphatemic Hyp mice. PLOS ONE
9(4): €93840, 2014. DOl :
10.1371/journal .pone.0093840.

30
2 pp-52-58, 2014,

Yamazaki M, Kawai M, Miyagawa K, Ohata
Y, Tachikawa K, Kinoshita S, Nishino J,
0zono K, Michigami T.
Interleukin-1-induced acute bone
resorption facilitates the secretion of
fibroblast growth factor 23 into the
circulation. Journal of Bone and
Mineral Metabolism, 33:342-354, 2015.
DOI: 10.1007/s00774-014-0598-2.

Naruse K, Uchida K, Suto M, Miyagawa K,
Kawata A, Urabe K, Takaso M, ltoman M,
Mikuni-Takagaki Y. Alendronate Does Not
Prevent Long Bone Fragility in an
Inactive Rat Model. Journal of Bone and
Mineral Metabolism, 34:615-626, 2016.
DOI: 10.1007/s00774-015-0714-y.

Yamada C, Aikawa T, Okuno E, Miyagawa K,
Amano K,Takahata S, Kimata M, Okura M,
Ilda S,Kogo M. TGF-B in jaw tumor
fluids induces RANKL expression in
stromal fibroblasts. International
Journal of Oncology, Aug; 49(2):499-508,
2016. DOI: 10.3892/ij0.2016.3548.

Nishino J, Yamazaki M, Kawai M,
Tachikawa K, Yamamoto K, Miyagawa K,
Kogo M, 0Ozono K, Michigami T.
Extracellular Phosphate Induces the
Expression of Dentin Matrix Protein 1
through the FGF Receptor in Osteoblasts.
Journal of Cellular Biochemistry,
118(5):1151-1163, 2017. DOl :
10.1002/jcbh.25742.

9
Miyagawa K, Yamazaki M, Kawai M, Nishino
J, Koshimizu T, Ohata Y, Tachikawa K,

Mikuni-Takagaki Y, Kogo M, Ozono K,
Michigami T. Activation of FGF/FGF
Receptor Signaling 1in the Primary
Osteocytes Isolated from
Hypophosphatemic Hyp Mice. American
Society for Bone and Mineral Research
2014 Annual Meeting. 9/12-9/15/2014.
Houston, TX, USA.

RANKL —. 59

, 2014 10 17 10 19 ,

B -TCP

39
.2015 5 21 5 22 ,

Hiroishi S, Miyagawa K, Seikai T, Otsuki
K, Tanaka-lsomura E, Tanaka S, Kogo M.
3-dimensional analysis of mandibular
bone graft with B -TCP for the cleft
patients. 10th European Craniofacial
Congress. 6/24-6/27/2015, Gothenburg,
Sweden.

Miyagawa K, Hiroishi S, Matsushita Y,
Tanaka S, Kogo M. Three-dimensional
analysis of chin bone for secondary bone
graft with beta- TCP in unilateral cleft
patients. American Society for Bone and
Mineral Research 2015 Annual Meeting.
10/9-10/12/2015, Seattle, WA, USA.

26
2016 6
24 6 25
B -TCP
61
. 2016
11 25 11 27
27
.2017 6 15
6 16 TFT



. 35
2017 7 27 29

@
MIYAGAWA, Kazuaki
@

®

*



