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EXPRESSION OF TGF-#1, OSTEONECTIN AND BMP-4 ON
BONE REGENERATION IN MANDIBULAR DISTRACTION OSTEOGENESIS
COMBINATION WITH A COMPRESSION STIMULATION

Seong-Jin Park, Uk-Kyu Kim, In-Kyo Chung, Dae-Seok Hwang, Yong-Deok Kim,
Sang-Hun Shin, Cheol-Hoon Kim*, June-Ho Byun**
Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Pusan National University,
*Dept. of OMS, Dong-A Medical Center,
**Dept. of OMS, Gyeongsang National University

Distraction osteogenesis(DO) is atechnique 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-g1,

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 1mm 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-A1 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.

Key words: Distraction osteogenesis, Compression, TGF-81, Osteonectin, BMP-4

1. M 2 o] FAMEo] YR At ol 2 gk A 54
A" Es s Ast7] A8 A= FAdEel A
T AERL ] AAE Hal T e o] H = Atk AFZ S = Aol &, 718
o] AbEH A ghort o] Az I, FF, TN Bl & AERS SR a4 sHer 4
WA A EH AT A PAdE ] > 1906
7L 7 HEZ o] AMdE dAle Foll =4 AlS
602-739 -7 &+ 4] 7 ofw] & 11081 %] 2 9] g7H(continuous expandgon) ¢ 71'dS =43 AFX
B AL 8} ] o] sk F o 8} F7Fofort o] i 6F 7 2] . o w
Uign i e TRHEEAT T g #2253, 19040} o llizaoris
Dept. of OMFS School of Dentistry, Pusan National University Aol A1 AH S AL 0 Z M AFFel ko] Al o] A= TH
1-10, Amidong, Seogu, Pusan, 602-739, Republic of Korea A0 o)Al O = A =Lol O EPNE o) K& L 7
Tel: 82-51-240-7803 Fax: 82-51-244-8334 A= el qe= °H il —E]_’ 1969 gzﬂ o dE 7t
E-mail: kukgs@pusan.ackr St A AL 248t o] Al 254 A o] S H T

288



& “Thelaw of tensionsress' & W25 o] £4] 4 o] 519}
o}, otehel o ool o] 2]-8-£ 19734 Syder 590] 7) 9] sjob2
S o] 4d AFE Ag B o 1992 McCathy 599
Zoke] B2 TN FIFAE ol g3l St A

AN Y FEE ERTOIF B JF TEE0l A A

I %5 By 9538 243 A 5AI] @G5S gt g o

E0] A13) 5] o] $ht}. Pepper 572 A4 &0l dectric simulation

LS A 2519 01, Greewdd S92 7o) AR

Zro} 243} pumping simulations: 283}

izumoto 50> 21 4E P& FS BMP-7 Foi st
A

o &
in
= i T

K
P
8
8
S
e ©
~
1B
o

|
21 7o 73 st7) 27190 A8 2
2R AR A gE Aol vl =
ot B 7389 o B8k Sakurakichi
(low-intensity pulsed ultrasound)-&

N
lo
>,
X
ih
9,

ofp
ol b

s
&
32 [0 o

J'D‘ —HN’ oﬁ il
Sals

I,

N

N
. 2
N

rlo

oo X o o
oyl
1o

o pu

]

10 oY

o

1>

U o

e 5

ox, N
o M

ki

>,
~
2 o
ofp

NS w4 £
A7) &3 AL

A T AT s

12)

2N T
e
oX
N
ox,
i
~

=

£ 0

2 K
H'
o
2
o
5
ol

B
rlo
ol o f
>
_‘

_\|l_’
2k
1o
e
.,
A
rlo
ol
S
>,

0,
O
i)

!

n}i

J

N

>

o

N

¢

2 o
o
it

s O_Nu
N

o

o

frtl

s WE e ol
O3
>~
>

ot X

ox o

O

a9y

i—";

ik

2 o

o, v

> N
xR

EIT‘
dz
N
ol
i3
=
o
re
-
K3
Rl

r
rl
H
ofl

W
O r
)
it
g

ot 5 k1
re

:10

N oX
o of
1o
2
9,
£
]
2 2

re W or
r
AN
9
R\

0O o} >,
o

=

oXx

o Mo

+~ 1o
Nl

o
> 2
il
of

ol

)

e

0%

K

ofh N

oX,

o

o

30,

N

(R0
g

o
D)
=)

of i i 1N
Siid
>
(=)
4
91;
n
o I

M o A O Nl N O N Rl o o N ot O dr 12 ooff ox )y 1 & 32 1 dlo U
(o3
e

)
w4
ol
Lo
Ol
oX
Ko
o
8
rL
=)
Hr
i)
ol
B3
)
N,
>

1 AN BAAF R AE 4
= AARIAE & trandorming
growth factor-betag(TGF-g), insuline-like growth factor- | (IGFI),
basic fibroblast growth factor(bFGF), bone morphogenetic
protengBMPYS0] 917, AN Tl A2 = 218 w3, v
TYA A Z 9714 vl A 2 = osteocaldin, osteonectin, osteopon:
tingo] Atk 71 5 TCRALS A = 37 3 S EA 2] o]
T, w3k Al 71d 44, g3 A FaT
st wldE delA glon, Al o 944
Ao E 2 UdS Btk vw g Alxe
% Ogeonedion> = A 13 w443 2
Ak Ao gl 315k o] Fomn
L 2O ANE, s 27 5o 24
10 % delA Stk BMP4AE Al xe
A Z FdeEo] Holva =4
o 24 QAR FHe-shthy o
[¢]

QS
FAAANGT G ET A

oX,
=
ri
£
_C>|L
rr
Y
o
ftl
o
9,

)
18
ek

RN
=

M
=2
X

1

2

ot

ol

ol

rr

oft

L
> lo 4

Ao,

1o o qi
ot gt Lo

2 fo
w2 o

olN ofy

PR
off i S B4 Ul oy o

)
o> Ao
o

ox & rlr yH
_O|L
)
Ho

)

2 H

[

I~
S

24

30,

re
re
-
rl

©
Sy
L)
tlo
oE
ofo

BIOLZ AIREOIA YEXITS S5 BAMA| TGF-AI, Osteonectin X BMP-49| 231
302 FYEA 240 ARE ARE 5 TERAL
Osteonectin & BMP-42] 48] oFAFS- Western blot andysise} RT-
PCR(Reverse Transcription - Polymerase Chain Reection) andysss:
ol Blas) B M A E-AEY S HEFAGE I
Aol 712 E A get Lzt ook

I. o1 7RlE o e
1. AR =

W AREE
A% 3] 7hE L2 vke) B AHES gk 7HES) LR E A
FEE FUARE oG5l RAIY 2 o] oIk ALR S

A7) 7FSEEE stk

QA8 EA
A48 g QkE g3 A 887 A A A= g8 o
ol sorew (Expanson screw, Dentarum, Germany) 2} #1784 21
(Orthodortic resin, Densply, U.SA)S o] &-5e] 213 2] 2 81910
w stz o] ¥ A4S 98] mini titanium screw (20 mm X 18 mm, A
dul oI g o)A, gh=) 1 E o] &k th o] 274719 Al
AE S AANEI AR FH S WA A LTI Mo A
S3HA L A WL 7kA] 217875 8kl

2. ey

(VR

AA1mk3 2 9)5) Ketamin Hd (Ketdar,Y uhan, Korea) 30 mg/kg 3
Xylazine (Rumpun, Bayer, Koreg) 10 mg/kg S E3}3fo] 2854}
skl HAIvEEE Al sttt vhE fred 7HE ] shet 79
E ARE F HEdO R A5ste et 2T =
b oF A o] £4 0 7 11100000 epinephrines: FHt 3 2%
lidocane Hd-& o 8tAL 8t Atk stot shed ol A7) & A8 st
of atotEg mE A7 & LAY ARl A o]
U= o] al A= Alskith AT A 910 =4
g 5 A FHEo] A g A&HANE o] &3

b o
o o

>

r
-z of
U dlo

e =2

[¢)
O or=x0] y[ylRILO
g SS9 fFdF2
=
=

==
>
)
o,
N
o

g

lo
8

g

o
bt
tlo
1o
rot
-
ol
QL

k£

B oox it M o oX oft ¢

ol
Ol
>~ &

0]1) rlo
u)
[
u
il
o
fo
o
s
ik
i)
o 2o L ofp i
o o o

2 gl
Ho i_,J l-ﬂ.l

2

o
ofo
o

q
5o
ol
8
Rl

AR F ANEGE AAE
AAFo) & FAHEIE

DHGSE 0] AT F

o]

ot

R e

4
rr
.P
o
2
S
o
fu
Oth
i)
f
ofr
QL
;8‘ —IE‘ ol
w3
oo 2
fn Ho I
y o
@ B ;:
e
rlo % 1
B
o



LHT8IX| 2007;33:288-296

Table 1. Experimental schedule

Experimenta group
OP
Latency . 10""“. Latency 2m ) consolidation
digtraction : compression
Pod 0 5 13 15 18 20 27 % a
A B C D E F G
Contral group
OP
8mm I
Latency ] ) 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 nm didtraction (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)
@uzz
FEPE AT H FYeAn, £4 F 58 o) BB E
AR 13 Skl 1mm 89 59 A4 5 A1 E 7L
Ak 445, FB7)5(5E 5 59), 2474 8mm 92 F(F
T8, e F Y 5% F UL 5EFHYFEF

Fig. 1. Rabbit’ s mandible and experimental design of
the model.

&

AT, A7) H(5E F5), 24 8mm B8 TS
D, 4HY A8 F (52 F20U), 45 A8 1FH(FE F
279), 4% AL 25 (G T HY), HEL 4L IFEEG
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4149 7} 3 3vkel 4 34 o} 3l tH(Teble 1).
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Aol FAth. o] 2FaHA| anti-rebbit-lgGE 11,0002 = 5% nonfa AR 919 G, AR gEbea e S Y
milkE =21 TBS Tween buffer 2 3] 4 3}o] NCHilterE- 2 37 0% ZHE7] o] % A xRl A 8 B A Aggto] ARL
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Coll A 1, 565C ol A 1, 72C el A 137k 363] AA g 5 72
Table 2. Polymerase Chain-Reaction Primer Information

Gene bp Sense Primer Antisense Primer
TGF-p1 271 CGGCAGCTGTACATTGACTT AGCGCACGATCATGTTGGAC
BMP-4 257 GCTGGCCATTGAGGTGAC GAATGGCGACGGCAGTTC
Osteonectin 291 CTCCACCTGGACTACATCG GCTGCCCAAACTGCCAGTG
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2. RT-PCR &~A

(1) TGF-R1 (Fig. 2, 3)
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Fig. 2. RT-PCR analysis demonstration expression of factors

a. Expression of GAPDH at 0,5,183,20,27,34,41days in control
group.

b. Expression of GAPDH at 0,5,13,20,27,34,41days in experi-
mental group

c. Expression of TGF81 at 0,5,13,20,27,34,41days in control
group.

d. Expression of TGF-1 at 0,5,13,20,27,34,41days in experi-
mental group.

e. Expression of Osteonectin at 0,5,13,20,27,34,41 days in
control 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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41day

E group 100 429 410 670 693 514
Cgroup 100 349 315 K1kl 260 264

21
11

800

700

600

500

400

300

200

100

Ml £ group
C group

0

Oday bday

13day 20day 27day 34day

Fig. 3. Quantitative analysis of TGF-p1.

41day

D
M Ody 5dy 13dy 0dy 27dy Hdy 4ldy
E group 100 322 1575 2108 2041 1409 1509
Cgroup 100 239 1000 1263 12711 In 278
2500
2000 # []
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Fig. 4. Quantitative analysis of Osteonectin.
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E group 1 5 100 275 21 293 201
Cgroup 0 0 100 70 56 4 79

Ady 4lday

W £ group
W C gowp
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Oday 5day 13day 20day 27day 34day 41day

Fig. 5. Quantitative analysis of BMP-4.
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