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THE EXPERIMENTAL STUDY OF THE BONE REGENERATION
ON B-TCP IN RABBIT CRANIAL BONE

Sung-Hoon Lee, Seung-Il Song**, Ji-Young Han, Kyung-Gyun Hwang, Sung-Sam Paik*, Kwang-Sup Shim
Division of Oral & Maxillofacial Surgery, Department Of Dentistry, Department of Pathology*,
College Of Medicine, Hanyang University, Pundang Jesaeng Hospital**

Pure-phase beta-tricalcium phosphate(8-TCP) proved to be a bone regeneration material, providing the patient with vital bone at the
defect site in a reasonable time, making a second surgical procedure for bone harvesting unnecessary. This study compares bone heal-
ing and BMP 2/4 expression in cranial defects in rabbits grafted with autogenous bone and 8-TCP.

Thirty New Zealand White rabbits was divided into 3 group of 10 animals each. Bilateral calvarial defects were made in the parietal
bones of each animal. 8-TCP placed in one defect and the other defects was filled with autogenous bone. The animal were sacrificed at
4, 8 and 12 weeks. Immunohistochemical analysis was used to investigate the expression of BMP 2/4.

1. The new bone formation around autogenous bone from 4 weeks and 8-TCP from 8 weeks.

2. In autogenous bone graft, BMP 2/4 expression was decreased from 4 to 12 weeks.

3. In B-TCP graft, BMP 4 expression was increased from 8 to 12 weeks. But, BMP 2 was observed from 12 weeks.

This study showed that bone healing, regeneration and, BMP 2/4 expression are delayed in grafted 8-TCP than autogenous bone.
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Table 1. Immunohistochemical study on BMP-2 expression

EEo A BMP 2/4¢] EA4&
BEa oA BMP 2/49] 2
A EHE AL, A fobAl o]

i rlo e

1) A7k ol 4
) 45 1 o] 4 = FRe] 2EATA =2 BMP 49] &40 #
2w 0m, YR AfolH x| oA E BMP 49 2
o] AZHATHFig. 9). BMP 29] & A& F2 Z3A ZollA
#2591 ThFig. 10).
) 85 o] 4= 19

ZZA Eo A E& BMP 49] EAo]

ZAE QO 4F A Bobe Ao AF Ao HojA=
Aol AT Aol TN B AR L 459} w}
2 Ao

17} A tHFig. 11). BMP 29] &= F2 ZF A X

A A&FE UL, 4FHT FHE FAHS FEsr 4= 9)

t}(Fig. 12).
@) 125 :

MEE Al 2] =9k BMP 2/42] &7 0]
A8l o]

01 25 91 oHFig. 13, 14).

Autogenous bone graft B-TCP graft
4 weeks 8weeks 12weeks 4 weeks 8weeks 12 weeks
Sample 1 Osteoblast ++ ++ - _ _ _
Fibroblast - - - - — _
Sample 2 Osteablast ++ ++ + - +H+ -
Fibroblast - - - - _ _
Sample 3 Osteoblast ++ + + _ _ _
Fibroblast - - - - _ _
Sample 4 Osteoblast ++ = - — _ _
Fibroblast - - - - _ _
Sample 5 Osteoblast ++ ++ + - _ ¥
Fibroblast - - - - _ _
Sample 6 Osteoblast ++ - + _ _ +
Fibroblast - - - — _ _
Sample 7 Osteoblast + ++ + _ _ +
Fibroblast - - - - — _
Sample 8 Osteoblast + + _ _ _ +
Fibroblast - - - - _ _
Sample 9 Osteoblast - ++ _ — + +
Fibroblast - - - - _ _
Sample 10 Osteoblast +H+ - + - _ +
Fibroblast - - - - _ _

Positive was graded on a scale, with — representing no staining, + weak staining, ++ moderate staining, and +++ strong staining.
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Table 2. Immunohistochemical study on BMP-4 expression

JHE FIHZOIA B-TCPS} AP7fZ Of4l0] Ztet MgiA A7

Autogenous bone graft B-TCP graft
4 weeks 8weeks 12weeks 4 weeks Bweeks 12 weeks
Sample 1 Osteoblast +++ +++ + + ++ +++
Fibroblast + ++ - + - -
Sample 2 Osteoblast ++ +++ +++ - +++ +++
Fibroblast + + + + - +
Sample 3 Osteoblast +++ ++ ++ - + +
Fibroblast + - + - -
Sample 4 Osteoblast +++ + - ++ ++
Fibroblast + + - +
Sample 5 Osteoblast + +++ + -
Fibroblast + + + - + -
Sample 6 Osteoblast +++ + + +++
Fibroblast - - - ++ +
Sample 7 Osteoblast + +H+ + - ++ +H+
Fibroblast + + - - + +
Sample 8 Osteoblast + ++ + - - ++
Fibroblast + - - - - -
Sample 9 Osteoblast +++ ++ + - + +++
Fibroblast ++ + - + - ++
Sample 10 Osteoblast +++ + + - + ++
Fibroblast - + - - -
Positive was graded on a scale, with — representing no staining, + weak staining, ++ moderate staining, and +++ strong staining.
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3 o] 4jHel| Aolsles 2EAE B A2 ZAAEI} Bot = A3 gtk A = 24 9 o] EA st o] e
F471-e0 o) Af7F =3, WA AFRkgoly Dk T FAERIS A A= de Wk o] vl TR LA sloh.
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Fig. 1. Two calvarial defect was filled with autogenous(right) bone and B-TCP(left).

Fig. 2. B-TCP(tricalcium phosphate).

Fig. 3. Microscopic exam. show the autogenous bone graft. 4week (x 200, H&E).

Fig. 4. Microscopic exam. show the autogenous bone graft. 8week (x 200, H&E).

Fig. 5. Microscopic exam. show the autogenous bone graft. 12week (x 200, H&E).

Fig. 6. Microscopic exam. show the B-TCP graft. 4week ( x 200, H&E).

Fig. 7. Microscopic exam. show the B-TCP graft. 8week (x 200, H&E).

Fig. 8. Microscopic exam. show the B-TCP graft. 12week (x 200, H&E).

i

Fig. 10. Immunohistochemical exam.

Fig. 11. Immunohistochemical exam.

Fig. 12. Immunohistochemical exam.

Fig. 13. Immunohistochemical exam.

Fig. 14. Immunohistochemical exam.

Fig. 15. Immunohistochemical exam.

Fig. 16. Immunohistochemical exam.

Fig. 17. Immunohistochemical exam.

Fig. 18. Immunohistochemical exam.

Fig. 19. Immunohistochemical exam.

Fig. 20. Immunohistochemical exam.

288

g. 9. Immunohistochemical exam.

of BMP-4 show the autogenous bone graft. 4 weeks ( x 200).
of BMP-2 show the autogenous bone graft. 4 weeks ( x 200).
of BMP-4 show the autogenous bone graft. 8 weeks ( x 200).
of BMP-2 show the autogenous bone graft. 8 weeks (< 200).
of BMP-4 show the autogenous bone graft. 12weeks (x 200).
of BMP-2 show the autogenous bone graft. 12weeks (x 200).
of BMP-4 show the B-TCP graft. 4weeks (x 200).

of BMP-2 show the 8-TCP graft. 4weeks (x 200).

of BMP-4 show the B-TCP graft. 8weeks ( x 200).

of BMP-2 show the B-TCP graft. 8weeks (x 200).

of BMP-4 show the 8-TCP graft. 12weeks (x 200).

of BMP-2 show the -TCP graft. 12weeks (x 200).
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