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Abstract : It is well known that bone morphogenetic protein (BMP) encourages bone formation
strongly. This study evaluated bone regeneration using rhBMP- 2 in bone defects of the mandible.
Bone defects 20 mm wide were surgically created in mandibular bones of adult male beagles and
implants were placed into the bone defects. Experimental groups comprised a rhBMP- 2 (+) group,
a rhBMP- 2 (—) group and a control group (no bone defects created). Animals were killed 12 weeks
postoperatively, followed by quantitative, radiological and histological evaluations. Bone mineral
measurement using dual energy X-ray absorptiometry (DEXA) revealed significant differences
between the thBMP- 2 (+) group and, the rhBMP- 2 (—) and control groups in bone mineral density
(BMD) (p<0.01). Elementary analysis using particle induced X-ray emission (PIXE) revealed
significant differences between the rhBMP- 2 (+) group and, the rhBMP- 2 (—) and control groups
in concentrations of Mg and Ca (p<0.05, p<0.01). Using soft X-ray, the rhBMP-2 (+) group
displayed better absorption of implants and new bone formation than the rhBMP-2 (—) group.
Using microfocus X-ray CT, the thBMP- 2 (+) group displayed better absorption of implants, bone
regeneration and internal structure of mandible than the rhBMP- 2 (—) group. In histology, the
rhBMP- 2 (+) group displayed better absorption of implants and new bone formation than the
rhBMP- 2 (—) group. This study therefore suggested the utility of rhBMP- 2 in bone regeneration.

Key words : recombinant human bone morphogenetic protein- 2 (rhBMP- 2), bone regeneration,
dual energy X-ray absorptiometry (DEXA), particle induced X-ray emission (PIXE), microfocus
X-ray CT
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Experimental study of bone regeneration using bone morphogenetic protein (BMP)
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Fig.1. Region of interest (ROI) in bone mineral
determination. L1, L2 and L3 were
global ROI setting automatically. ROI of
L2 was about 20 mm wide including
implants.
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Experimental Bone mineral measurement (mean=S.D.)

group Area (cib) BMC (&) BMD (g /crf)
rhBMP-2 (+) 2.75%+0.59 1.9110.56 J " 0.688+0.067 ] *
rhBMP-2 (—) 2.380.04 ]* 1.1940.16 }* 0.552£0.004 J* x
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* p<0.05, * *x p<0.01: significant difference
BMC : Bone mineral content
BMD : Bone mineral density

Table. 2 Concentration value of submajor elements by PIXE
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Concentration value (mean=®S.D.) (ng/g)

group Na Mg P

S Cl K Ca
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Control 1072030 043 £0.12 34.59 + 7.84

3879 = 11.78
023£012 0931058 027012 137.39 +17.87

0312009 155+ 146 033008 171.72 +19.02 J }
024007 1311064 031004 14098 £ 1291

*
*

* p<0.05, * * p<0.01: significant difference



Fig. 2. Soft X-ray photograph of 3 months after implantation. The thBMP-2 (+) group (a) displayed
better absorption of implants and new bone formation than the rhBMP-2 (—) group (b). Bone
tissue was observed inside of tooth extraction sockets in control group (c).

Fig. 3. Microfocus X-ray CT image of 3 months after implantation. The rhBMP-2 (+) group (a)
displayed better absorption of implants and bone regeneration than the rhBMP-2 (—) group (b).
Tooth extraction sockets was surrounded bone tisuue in control group (c).
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Fig. 4. Photomicrographs of histological
sectionns at implants (H-E stain X 100).
The rhBMP-2 (+) group (a) displayed
better absorption of implants and new
bone formation than the rhBMP-2 (—)
group (b). Mature bone tisuue was
observed in control group (c).
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