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Analysis of the enhanced bone fudion effect of a new synthetic vitamin E in a rat
spinal fusion model.
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We aimed to investigate the enhanced effect of bone morphogenetic
protein (BMP) and bisphophonate, the enhanced effect of a new synthetic vitamin E and recombinant human
BMP-2in a rat spinal fusion model. The synergic effect of a carbon_nanofiber and recombinant human BMP-2
The combination of rhBMP-2 and zoledronic acid administered systemically as a single dose at the optimal
timewas efficacious in our rat spinal fusionmodel. Our resultssuggest that this combination facilitates
spinal fusion and has potential clinical application.

BMP bisphophonate



5-43
Bone morphogenic protein (BMP)

BMP

BMP

BMP

BMP  Bisphoshonate

BMP-2
Zoledronic acid(ZA)

4cm
L4, L5
cutting bar
decortication BMP
6 Group 1
; Group 11 ZA 2

Bisphoshonate ZA (0.1mg/kg)
, Group 111, BMP-2(1p 9)
; Group 1V, BMP-2(1p g)+ZA; Group
V, BMP-2(3u g) ; Group VI, BMP-2(3

M g)+ZA 10

67 8
X
H.E
microCT
Group I, 0%; Group

1, ZA  0%; Group 111 BMWP-2(1p g)
12.5%; Group 1V,1 BMP-2(1p g)+ZA

20.8% Group V, BMP-2(3u Q)

35.0% Group VI, BMP-2(3u g)+ZA 60%

Group VI Group

3 4

Group 1, 0.14;
Group 11, 0.21; Group 111, 1.04;Group
1V,1.42 Group V, 2.45;Group VI1,3.95

Group VI Group

CT BV Group VI
Group

Group 1

Group 11
Group 111

Group 1V

Group V

Group VI



(A) Group!l  (B) Group !l  (C) Group IlI
(D) Group IV (E) GroupV  (F) Group VI

(A) Group!l  (B) Group !l  (C) Group IlI
(D) Group IV (E) GroupV  (F) Group VI

(A) Group | (magnificationx40), (B) Group I
(magnificationx200)

(C) Group II (magnification x 40), (D) Group II
(magnification x 200)

(E) Group III (magnification x 40), (F) Group
IIT (magnification x 200)

(G) Group 1V (magnification x 40), (H) Group
IV (magnification x 200)

(D) Group V (magnification x 40), (J) Group V
(magnification x 200)

(K) Group VI (magnification x 40), (L)

Group VI (magnification x 200)

TP
40x

200x

40x

200x



Kodera R,_Miyazaki M ,Yoshiiwa T,
Kawano M, Kaku N, Tsumura H.
Manipulation of anabolic and catabolic
responses with bone morphogenetic
protein and zoledronic acid in a rat spinal
fusion model. Bone. 2014 Jan;58:26-32.
doi: 10.1016/j.bone.2013.09.021. Epub
2013 Oct 5

BMP-2  zoledronic
acid .27

Miyazaki M, Yoshiiwa T, Kodera R,
Tsumura H. Manipulation of anabolic and
catabolic responses with bone
morphogenetic protein and zoledronic acid
in a rat spinal fusion model. Eurospine
2013, 2013. Oct 2-4. Liverpool, United
Kingdom

@

&)

®

Miyazaki

Masashi



