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Effect of intermittent administration of teriparatide on bone morphogentic
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Although clinical bone morphogentic protein (BMP) therapy is effective, but the

required doses are very high. Teriparatide (PTH1-34)is a potent anabolic agent for the treatment of
osteoporosis. In the studies, intermittent administration of PTH 1-34 combinedwith BMP transplantation
was performed. PTH1-34 administration significantly increased fusion rates and quality of the neuwly
formed bone. In addition modeling effect on the excessively induced new bone was observed by the
administration of PTH1-34. Bone morphohistometry demonstrated predominat bone formation at endosteum and
Bredominat bone resorption at periosteum. The activation of Wnt signaling and PTH receptor at osteocyte
y PTH 1-34 might played a role. Our results suggest that the combined administration BVMP and PTH1-34 may
enalbe efficinet bone regeneration in the clinical setting.

BMP Teriparatide Bone regeneratoin Spinal fusion Remodeling Modeling



Bone morphogenetic protein(BMP)

BMP
BMP
BMP
burst release BMP
(PTH1-34) 2 BMP
BMP
BMP
BMP
BMP
6
8 SD PTH1-34 180u g/w
2 6
BMPO,2,50u ¢
PTH1-34
micro-CT
BMP
12
6
12
2

6 PTH1-34 BMP2

Mg
BMP 1/5
micro CT
BMP
PTH1-34
PTH1-34 Wnt
antagonist sclerostin
Wnt

Morimoto T, Kaito T, J Bone Joint Surg
Am 2014

PTH1-34 BMP

BMP BMP

PTH1-34

Kaito T, Morimoto
T, et al.

2 pg BMP +saline | 2 ug BMP + PTH1-34 50 pg BMP + saline 50 pug BMP + PTH1-34

3
1. Morimoto T, Kaito T, et al. Effect of

intermittent administration of
teriparatide (parathyroid hormone
1-34) on bone morphogenetic

protein-induced bone formation in a
rat model of spinal fusion. J Bone
Joint Surg Am. 2014;
96(13):e107 PMID:24990981



Morimoto T, Kaito T, et al. The bone
morphogenetic protein-2/7 heterodimer
is a stronger inducer of bone
regeneration than the individual

homodimers in a rat spinal fusion model.

Spine J. 2015;15(6):p1379-90
doi: 10.1016/j.spinee.2015.02.034

Sugiura T, Kashii M, Matsuo Y,Morimoto
T, Honda H, Kaito T, et al.
Intermittent administration
ofteriparatide enhances graft bone
healingand accelerates spinal fusion
in rats with glucocorticoid-induced
osteoporosis. Spine J.
2015;15(2) - p298-306

doi: 10.1016/j.spinee.2015.02.034.

13

Morimoto T, Kaito T, et al. Effect of
intermittent administration of
teriparatide (PTH1-34) on BMP induced
bone formation in a rat spinal fusion
model. 20" International Meeting
ofAdvanced Spine Techniques,
Vancouver, Canada, 2013 7 10

7 13

Morimoto T, Kaito T,et al. Effect on
bone remodeling by teriparatide
(PTH1-34) in BMP-2 induced rat spinal
fusion model . 60* Orthopaedic Research
Society annual meeting, New Orleans,
USA, 2013 2014 3 15 3 18

Morimoto T, Kaito T, et al. Long-term
administration of intermittent
teriparatide (PTH1-34) accelerates
remodeling of BMP-induced new bone in
a rat spinal fusion model. EUROSPINE,
Lyon, France, 2014 10 1 10

3

Kanayama S, Kaito T, et al. Effect of

intermittent administration of

teriparatide (PTH1-34) on BMP induced

bone regeneration in a rat

critical-sized femoral defect model.

ASBMR, Seattle, USA, 2015 10 9
10 12

BMP-2

teriparatide (PTH1-34)
43
, 2014 4

17 4 19
.BMP2/7
heterodimer BMP2 BMP7
heterodimer
43 . ,

2014 4 17 4 19

Effect of intermittent
administration of teriparatide
(parathyroid hormone 1-34) on quality
and remodeling of bone morphogenetic
protein-induced bone in a rat spinal
fusion model. 8

, , 2014 11 22

Kaito T. Biological enhancement of
spinal fusion - current condition and
future perspective-. 18

2015 3 14 3

15
13
2015 9 19

, 2015
7 11
BMP-2

teriparatide(PTH1-34)

20 BMP 2013 7 5
Teriparatide(PTH1-34) BMP-2

28
2013 10 17 10 18

BMP-2
PTH1-34

2013 3 4 3 6

29 6



@
KAITO Takashi

70623982
@

(MORIMOTO Tokimitsu)
(KANAYAMA Sadaaki)



