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[ Abstract]Objective ; To investigate the effect of low—intensity pulsed ultrasound (LIPUS) therapy on the change of vascular endothe—
lial growth factor(VEGF) in the process of the alveolar bone remodeling. Methods : Thirty male sprague—dawley(SD) rats were ran—
- domly divided into orthodontics group (control group) and LIPUS+orthodontics gfoup(expen'ment_al group). From the second day fol-
lowing animal models of orthodontic teeth movement,the right maxillary took LIPUS (frequency 1.5 MHz, intensity 30 mW/cm?,
pulsewidth 200 p.s,repetition frequency 1 kHz) by 20 minutes per day,and the left maxillary took sham LIPUS treatment. The sam—
ples were collected on the 1st day,3rd day,Sth day,7th day and 14th day respectively. Immunohistochemistry and TRAP staining at
each time point were performed to evaluate the effects of LIPUS on the change of VEGF and osteoclasts in the process of the alveolar
bone remodeling. Results : The expressions of VEGF in the experimental groups were significantly higher than those in the control
groups (P=0.000) and the numbers of osteoclast in the experimental groups were significantly higher than those in the control groups
(P=0.000). Conclusion : LIPUS can effectively increase the
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1 #REF*

1.1

1.1.1 3 SHadE BIEHIER sprague—dawley (SD) KR,
e, 6~8 AL, (AR (200 £ 20) g(MEKERIR¥ELRE)
YrbLiRgt, AR BWER T A R YL EER S
f) B A HEME (SYXK (1)2012-0001) ) , ZA<SEE60R A B _E &7
ZERTTRELE 30 HRR KR i 14 i BBE ) LUK
. LIPUS+IN T4 (EB4) , & XBENL 0 1 d.3 4.5 d\7 d.
14d54A,B4H 6 RKR. '

112 FERNSEE 10%KE5EE (hERER KM
BILEERRA)  EHNEN RLENDEL (HEKE
BERAERE O B B A 3 5 0 TR L3R4 ), IER A 453
#£(0.2 mm) 555518 (0.008 mm x 9.000 mm , #TL IS E ST
WA BRAE) W A3, KSR BE B b A A (3R 1.5 MHz,
JREE 30 mW/em? Bk FEHE 200 ps EE K 1 kHz, ERE
PEREHEFE BB BER) , BAR (B #), EBT L B
(Olympus BX41, B4), VEGF —47 (Abcam 4 ¥ L Wb KL A&
FRAR]), R P PHAEYZRAPRARAR ), DAB B i
BBEREYLRMBA AR ), TRAP R 58 (Sigma
AFEEEH),
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1.2 Fi -

1.2.1 YERINEY  KEAT 10%K&RE(3~5 ml/kg)
JE R TR T 20K, R A FRURBERS E , 2 B E T BAR
b, FRERRIBILAIL, S BB 7EK B ST 5
sl JEE L E RS — BT P S A T iR g b
SR Y 02 mm ¥RM, SRECKIFEYE ST KENR
BB e &R, B s K E B, D AR
W R, 0.2 mm 3L B E THE—
B BRI EEFRE N, BMR e 50 g, LAYIF
NEWPE—BETF PSS,

122 BEMRE ZSRETMHEE 2 XFFHH LIPUS K
B, LIPUS 2 50CH 552 1.5 MHz, 32 B 30 mW/em?, Bk 32 3
200 ps EEME 1| kHz, [HE AR, LIPUS TR B A

R R SR SR — B T RS MU RORG B , R ERR TR,

20 min/(K-d)s SoF BRI RIRE 95 RAT R FF SRR AG BRI .
123 HAEMHE SN TEAREES 1.3.5.7.14d 4
RAFLR KR, B4 6 N RARTE—BFRAETHE
BIESLEIAA 4% BB PEE 24 h, TR, BA 10%
EDTA T 4 CHAE ¥ MBS, % 2 d # 1 ) EDTAR
W, EBIA LS RE B N T AR, K3t 45~50 d, B AR
K B,
124 HEEHSMLELE TRAP Refa RWME BEFKH
FHEE R RS, R 5 wn, T AR FHRE N
B R KRS SR IR, T LR 100 5 21 AR S 7 B3t o X 4,
TR, BRI AN, YT ER e RS R e
R G R MBS BAME (TRAP) e 66, B GG HOY) A IE
B B 400 {58 TMEERI A FRAEFH VEGF
F 35 I (VEGF i Vb2 5 65 LU 40 B3 0 53 A5 78 4
B0 3 et PR ) RGBT (TRAP S5 1A
ML LR T 3 A E NI , R, A
B A B0 B € PR K B4 REALE B 3 4 400 1500 BF
image—proplus 6.0 EHEA AT X4 K AT 2 58 BAMT , 4
45 48 S e L UL A S BR AR B X SR 38 BE M, 30 S 4L
LYt ) B 41RO ZE R4 91 5 PBS B — a2 (A %d
BB AT X HOULEE s TRAP e 6] H 45 FE 0 e B A B 405
o
13 Bt

B SCI R R SAS 9.3 G A BTk EHE AT AL T | BT
BRI + L (2 2s) 2R, BEHBRARNK
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S AR 6 BN AR, O e A
K. BREADAERECETEN VEGF FiAFHPE4M,
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VEGF Kiks& FXf B4l ; 5k S MISE K4 VEGF Rikthig T
XtRRLH , H 2 5 BA G248 X ; QOnt RN BA G2
5¢,LIPUS RIIJG 56 1.3.5.7 REAMIFITK Sl VEGF By
KBTI IN, B 7 RiXBIFEE, 5 14 X VEGF WRAH BT
FEAR ; @ S iFnTK S ML) x BRI M RS 42 R
Ui HA S A R TE S BN (R 1),

1d 3d

LR

X AR ZH

B1 FAEAFEES VEGF REAL L FaME (SP,400x )

2.2 LIPUS sl st /R A sk B 4w B 64 % v

BEF 400 fFWREE TRAP Jufa 45 3R R ik B 4 AR B e
WL, 28 EBEK, FEATF R E BRI E
FE (A 2), LRPABGIHER B . O AR EA G
ER UHALRAHBHARNREZTNEBA BXREAR
it 2R QRN B A Giit2¢ 2 7, LIPUS RIS
1,3.5.7 REEF B A MBCE B, 55 7 Rk Bl , 56
14 KB B AR ; @4 IR] x Bt [N G 242 5 , EA4r 4
AT A] TEAE B BN (3R 2) o

5d 7d 14d

Fig.1 VEGF expression in pamdontiuh of rats by immunohistochemistry ( SP,400 x )

F1 AEAARNFEES VEGF REELUFREBTFIRBEILR (x+5,n=6)
Tab.1 MOD of VEGF in parodontium of rats by immunohistochemistry ( x +s,n=6 )

285 1d 3d 5d 7d 14d
FE A1) SCIGH 0.041 +0.001 0.074 + 0.001 0.099 + 0.001 0.149 + 0.001 0.120 + 0.002
pop el 0.040 + 0.001 0.073 +0.001 0.097 + 0.001 0.147 % 0.001 0.118 +0.001
2] F=30.220 P=0.000
B8] F=1 2804.600 P=0.000
£H1A] x B a] F=0.520 P=0.720
ik SIS 0.041 +0.002 0.073 + 0.001 0.098 + 0.001 0.148 + 0.001 0.119 + 0.001
pogiEcl 0.039 + 0.001 0.073 + 0.001 0.097 + 0.001 0.146 + 0.001 0.118 +0.001
2 [H] F=29.080 P=0.000
B[] F=20 007.600 P=0.000
£ 18] x B a] F=1.200 P=0.327
%2 ARAFEHM TRAP LB EHMBILR ( B4, x +5,n=6)
Tab.2 The number of osteoclast in pressure side of rats parodontium by TRAP ( x +5,n=6 )

205 1d 5d 7d 14d
LIGH 2.000 + 0.632 5.500 + 1.378 8.333 + 1.033 12.500 + 1.049 4.667 +0.816
X BEZH 1.500 + 0.548 4.000 + 1.265 6.833 £ 0.753 10.000 + 0.894 3.333 + 1.033

4H A F=35.200 P=0.000

it ] F=175.440 P=0.000

ZH [R] x B (5] F=1.650 P=0.180
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Fig.2 Osteoclasts expression in parodontium of rats by TRAP

( TRAP,400x )
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LIPUS 7 RE 8 2 52 i BMP-2 9 2 k41 1 2 1 1 i
., AUV AT R, LIPUS L@ 2 CoX -
2 Fll PGE2 () &3k 48 ok 28 R ek it bR AE B 2 7%
A SENSBRE - E R TR,
AR X LIPUS SR IE 65 25 £8 2 i v £ 4L i i
T 5E,

LIPUS 4 25 ) 27 3800 A3 45 BR800 R AR JARLNE
¢ 2 W] LIPUS 58 EAE 1~50 mW/em? i [l P 7= #4
s, AN 25 A SR s M B HAE y—Fh L
AR T S ) 240 L DR Rk TS B 2H 205

AU RIS, i M R LIPUS XA
57 19 A B2 WL A 2R Rk B LIPUS W] 3 i 52 1)
B B g E R B T S, s
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LIPUS %8 M ZER V@ A B 9T i E Ui Prsh s
¥ % B LIPUS ] i 38 i1 VEGF i) Rk e st 54
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VEGF 2 — Rl vk 42 f i 45 28 K i B 5, H
A5 MLA5 PN R 4 L A B2 AR S5 G SR A I A 22
A3 SUFE T | STEGER KA 0 I A A VR D e fie
M A R R T s 2 RE i VEGF &1,
VTAEWTSE B, VEGF AN 45 A= 2 af s Hd 2 Hh 1)
MR X, FE B L S B A b o e 7 A
FHS IE W AR S AR — A DA R o
FH R, B SR SR BN TT A B R, Kt
W E W VEGF 25 T IEB A 0 4 1 B ol 72,
Xof S A el e LA LT R YT A L, A AR il A A
AR TR, 388 1 554 A FE FH b P42 32 13 40 L 4
B DL AR M RSOV E S 7, Kohno S51S°E 2
B N E A I N A K F (thVEGE) T A K BUE
W S i P, S AL T W 2 B R W I PR T TR
41, I HIES T thVEGF K B 7 008 7 4t A 55019
BN, 455K thVEGF nl a4 ik i 1 40 e i)
TR 7 0] 215 1 MR MAC G B, 3 7T A€ a2 1 Ry
TR SR,

BT E N AR R 2E A IS R 7R LIPUS
Xof B AR AR I | I A O Y EE AR T DA
LIPUS XF VEGF 7£ 84T @ & b 72 v (i R385 i,
A S HEN LIPUS RE# i 5% W VEGF ()& A it
FHEE I, ARSCEE T LIPUS BITOK BRUE R
IR T i WS VEGF e 214k 2 et LA Kok
40 TRAP Y 8455 LIPUS & F 5 18 1 oo
AT REATEAENLE] A DR ARG SCHR, B TR BRI A
AN B SR R T A BN A B E o 1 A
R S 06 I B 2, LR 7 TR A 2 3 b e SR 2 1
MELNERIRT AT, 55 RIRE, K%
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VEGFRZEH R F AL R E A, FiE R A
BRI, ZF I VEGF Bk S5eihn s A%, 45 7
KixBE g, SLIH VEGF WEXHEE TXE
H,EZRBEFEITFBL, FELRERER, VEGF
57T ERI BB e TS, 7+ LIPUS
X FHEE R B VEGF s BARHER,
BEHREABRERTES VEGF ik — kit
HR, BETHRENIFIET , VEGFmRNA 7] R
fngss e HE VEGF ByZRIE , A48 3k i 8 9 A= J,
DA SR AN, SCIAFIXT BB VEGF MIFRAES
1 REFF R L HFL PN, Sl VEGF ByFEEY
LTI, X TR B T IEM T B3I B EH
Ml %32 FE SR BREF R, HERETE
BHITH#B N, XABFTY KA S —ELR, K
WHZRHE,

BB 4 E 100 TRAP Y45 R BIR , FE /1K
FREEREE 1 REFDEB MM 4 (B2
BRELHB R, MEEMIEM, 2 3.5.7 XK
FHEREONEEAREN LS TESXEHAE
WIKPEE, 5 14 KBRS, CRARBA L,
EZR ARG E N, KRS VEGF Rd
LU FE LA AR —B, A SCIRIRE BN, SMR
PER N IRYER VEGF 382 ¥ 7 8 B i 2
T B P B A R, HET AR 2 2 B RS, AR SRR
RN, VEGF A FeT , Bk B 4 A3
HARSEIE TN, 53X 5 Hoph 2 H MR a5 R — 3

&5 LT, oF R 4H 476 32 B IE B I RIBCF Mk
BERE-MERERNSR, EdEMHEFAESE
BRAAHE TS SE N, VEGF REEMEMBEEK
HF, 3B EEEEH, ALRERE
7~ LIPUS R4 VEGF #3234 DA K B 40 33y

KTXHHR4 , #5% LIPUS W] fEs@ 12t VEGF i3

IR E B, b LIPUS {23 E W F B 3h ]
RERSFENL I RS IRA , v JE 3 LIPUS R A T ik
RIBGE T LR, HEFEEUEIBREN 2
BRI, AT EEHEY LIPUS R F &%
BMWENLS, AR KRELRE— ST,
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