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EXPRESSION OF TGF-£#1, OSTEONECTIN AND BMP-4 ON
BONE REGENERATION IN MANDIBULAR DISTRACTION OSTEOGENESIS
COMBINATION WITH A COMPRESSION STIMULATION
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Distraction osteogenesis(DO) is a technique of lengthning bone including soft tissue by gradual separation of surgically divided bone surfaces.

Distraction osteogenesis combination with a compression stimulation(DO-CO) was a new technique by authors to enhance new bone quality and to
shorten the consolidation period.

The purpose of this study was to compare DO with DO combined with compression force in efficiency by evaluating the expression of TGF-£1,
osteonectin and BMP-4 on bone regenerate in rabbit mandible.

Fourty two rabbits were used for this experiment.

On the control group, the distraction was carried out at the rate of 1 mm per day to obtain the amount of 8 mm distraction for 8 days.

On the experimental group, the distraction was carried out at the rate of Imm per day for 10 days, 3 days-latency period, and then the compression
was carried out as counter direction 1 mm per day for 2 days. After O day, 5 days, 13 days, 20 days, 27 days, 34 days and 41 days, three rabbits on each
group were sacrificed and the distracted portion of mandible were cut and treated for RT-PCR observation. The level of expression of TGF-1 and
osteonectin were shown more and longer expression in the experimental group than in the control group. The expression of BMP-4 was maintained
with high level during the entire experimental period in both groups.

These findings suggested that DO with compression stimulation could be a favorable technique for obtaining a good new bone quality.
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Table 1. Experimental schedule

Experimental group
OP
Latency 10mn : Latency 2m consolidation
distraction : compression
Pod 0 5 13 15 18 20 27 34 41
A B C D E F G
Control group
OP
Latency Bm consolidation
distraction
Pod 0 5 13 20 27 34 41
A B C D E F G
A.op
B. after latency (postoperation day 5: pod 5)
C. after 8 mn distraction (pod 13)
D. after compression (pod 20)
E. 1 week after compression (pod 27)
F. 2 weeks after compression (pod 34)
G. 3 weeks after compression (pod 41)
QT

Fig. 1. Rabbit' s mandible and exparimental design of
the model.
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1g20 il o) 4X loading bufferS 7 7}5} 3 90°C o) A 787+ WAl
A2 % 5%, 15%, SDS-polyacylamide gelsoll A] 100 V& 24] 7+ -
et A7) FETh A7) G E3 gel S transfer buffer 25 mM

Tris, 192 mM glycine, 20% methanol)ol] 15%-7} T 5 20 Vol 4]
1 A1 2} 5 3F nitrocellulose membrane(Ameican pharmacia biotech
Co.)ol| transfer A] 7 T}, Antibody£] nonspecific binding& =}+7] ]
3o blocking solution(TBS bufferdl] <1 5% nonfat milk) o] NC-
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Coll A 5&7F W3 A Zth PCR 8H-g-o] FEH A Sl A 7
2HES 10 u & 33519 6 X loding buffer (0.25% bromphenol blue,
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3 Z(agarose gel)oll 100Vol A 2057+ 2 7193 £} 7. ethium
bromide 2 A4 3tod 2o FAE B2 o5 SR o)
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Taq polymerase 5! ZF+8 AHS-sle] THE 2B W2 35, M Atk (Fig. 1).
CellA] 132, 55C ol A 135, 72°Coll A 18-7F 353] A A8 3 72
Table 2. Polymerase Chain-Reaction Primer Information
; Gene -~ bp , “Sense Primer . tisense Primer i
TGF-81 . i71 CGGCAGCTGTACATTGACTT AGCGCACGATCATGTTGGAC
BMP-4 257 GCTGGCCATTGAGGTGAC GAATGGCGACGGCAGTTC
Osteonectin 291 CTCCACCTGGACTACATCG GCTGCCCAAACTGCCAGTG
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2. RT-PCR 474

(1) TGF-B1 (Fig. 2, 3)
AR 5EF 5Y 2RY 2
FET BLAE  Z7H8o] ehtn, 429
F 0Dl E S F7h51E 24 BYOH 45D 481
GFEF YRl 7P 4 H 280G, &
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Fig. 2. RT-PCR analysis demonstration expression of factors

a. Expression of GAPDH at 0.5,13,20,27,34,41days in control
group.

b. Expression of GAPDH at 0.6,13,20,27,34 41days in experi-
mental group

c. Expression of TGF-A1 at 0,5,13,20,27.34,41days in control
group.

d. Expression of TGF-81 at 0,5,13,20,27,34,41days in experl-
mental group.

e. Expression of Osteonectin at 0,5,13,20,27,34,471 days in
confrol group.

f. Expression of Osteonectin at 0,5,13,20,27,34,41 days in
experimental group.

g. Expression of BMP-4 at 0,5,13,20,27,34,41 days in experi-
mental group.

h. Expression of BMP-4 at 0,5,13,20,27,34,41 days in control
group.
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(2) Osteonectin (Fig. 2, 4)
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Fig. 3. Quantitative analysis of TGF-81.
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Fig. 4. Quantitative analysis of Osteonectin.
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