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Expression of osteonectin on distraction osteogenesis
in the rabbit mandible.

Dong-Joon Kim, Yu-Jin Jee®, Hyun-Chul Song”

Department of Oral & Maxillofacial Surgery, Graduate School of Clinical Dental Science,
The Catholic University of Korea

Division of Oral & Maxillofacial Surgery, Department of Dentistry, St. Vincent’s Hosptital,
The Catholic University of Korea"

Distraction osteogenesis has been thought to be promising technique for replacing bone graft

in maxilla and mandible. The purpose of this study was to investigate the expression of
osteonectin on distraction osteogenesis.

Sixteen rabbits were used for this experiment. Osteotomy was performed between premolar
and mental foramen. On the experimental group, distraction device was connected to the
respective bone segments. On the control group, bone segments were fixed using plate and
screws after osteotomy. Distraction was carried out at the rate of 0.7mm per day to obtain a
49mm elongation on the experimental group. After 3 days, 7 days, 14 days, and 28 days two
rabbits of each group were sacrificed.

The results obtained from this study were as follow :

Experimental group was observed that the gaps between the distracted bone edges were
occupied by new bone. Expression of Osteonectin were detected throughout the experiment in
both groups and Expression of Osteonectin were markedly increased during distraction and
consolidation period in experimental group than control group.

From these results, it could be stated that distraction was shown to improve and accelerate

bone formation and mechanical stress like distraction has considerable effects on osteonectin.

Key words: distraction osteogenesis, Osteonectin, histological analysis, RT-PCR analysis
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4) Reverse Transcriptase-Polymerase Chain Reaction (RT-PCR) Analysis

Z Ao #o]3}i= osteonectin 52 HHUYFS RT-PCR analysise ©]&3te] o3 o] HA}
ittt EEALFES S AHAR F9e] v SAAFEE 1AL WA WS HESlelA AAE
ZA] Astd o Po] FWAZl § wxpAbdo| A ZA B4 Trizol(Invitrogen Co., USA)E #H
7bek £ 1/1084 €] chloroform O = A 2]ste] 5S FEatdth ths 559 isopropanol® 2 s}
o] pelletse DEPC-D.W70% ethanolZ %2 ¥ AZA#H DEPC-D.Well =%th cDNATE 260nm
A TFEE =43 5 Aslo] reverse transcription reactions A A&+t Random primer
2 70CAA 5E7F annealing® 10mM dNTPs(Roche Germany), RNasin, AMV(Avian
Myoblastosis Virus) reverse transcriptase(Promega USA), 5xbuffer(Promega, USA)S 42T ol A
1A RESAI AT cDNAE =33 & TDMH(670mM Tris-HCI(pH 8.8), 1% Tween 20, 166mM
ammonium sulphate, 100uM dNTP, 2mM magnesium chloride)buffer, 10uM sense 2 antisense
primer, 1 unit Taq polymerase ¥ THFT5 7Isto] TS 25w 3 F 58°C oA 303+ A&l
T oA 92°C ol A 156%, 60°C oA 30%, 72°ColA 30&%F 353 AAIsE & 72°C oA 10%3F
PCR 4¥F$& AlZAT. PrimerAd ¥-2 osteonectin sense primer CTCCACCTGGACTACATCGS
antisense primer GCTGGCCAAA CTGCCAGTG (291 bp)E A &3l tH(Table 2). mRNA level
o] gt AFS 8 Bractine. 2 &1 A HFig 7). PCR Htgo] T8 HAEdA 2k eSS
1002 #3to] 6xloading buffer(0.25% bromphenol blue, 0.25% xylene cyanol, 30% glycerol in
water) 2 w9} T3] 2% T A(agarose gel)o] 100VelA 3027+ A719%3}3L ethidium
bromide® ¥ 213}o] gel document system(Bio-Rad, USA)o A #2413}tk RT-PCR analysis<
Alggste] 2 WHE A4S Image Master VDS software(Pharmacia Biotech, version 2.0, USA)ZS
o] &steo]l & F 33U ¥& 1002= ko] FUAE FotL olE Fa AT iR

ATZ2 3
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L= T2

Table 1. Experimental schedule.

3day Tday 14jay 28day
(Operation) >
Oday Sday 12day 40day
latency ——> «—distraction > < consolidation ———>

Experimental groups were sacrificed at 3rd, 7th, 14th, and 28th day after operation.

Table 2. Primer sequences®. From: Morone: Clin Orthop, Volume(351). June 1998.252-65

Protein Forward Reverse bp

Osteocalcin CTCCACCTGGACTACATCG GCTGCCCAAACTGCCAGTG 291




Figure 1. Distraction design

Figure 2. Operation

a. Prior to distraction

Figure 3. Clinical feature

b. After distraction
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a. Control groups b. Experimental groups

Figure 4. Histologic feature (H-E stain. X40)
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Figure 5. Expression of Osteonectin

3 day 7 day 14 day 28 day

E group 100 1700 3460 2900
C group 100 602 1760 397
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Figure 6. Quantitative analysis of Osteonectin

Figure 7. Expression of PB-actin
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Figure 1. Distraction design.

Note that osteotomy was made bilaterally anterior to the first premolar.
Figure 2. Operation.

Periosteum was elevated along the border of the mandible and mental nerve was
identified.

Figure 3. Clinical feature.

After distraction, slightly cross—bite developed.
Figure 4. Histologic feature (H-E stain).

Newly formed osteoid tissue(arrow) was viewed in E7, and small foci of endochondral
ossification(arrow) was existed in El4. The new bone trabeculae resulted in a near
complete closure of distraction gap in E28.

Figure 5. Expression of Osteonectin.

Expression of Osteonectin were detected throughout the experiment in both groups.
Figure 6. Quantitative analysis of Type I collagen.

Note that expression of Osteonectin were markedly increased during distraction and
consolidation period in E group than C group.

Figure 7. Expression of B-actin.
Sequence; ATCGTGGGCCGCCCTAGGCA, TGGCCTTAGGGTTCAGAGGGG, bp(293)



