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RS S/ X (Low Intensity Pulsed Ultrasound ; LIPUS) (3B
PO EZRESED L DICEBARER CEEASN TS, AT
T UV ANGLIPUS OREHZ L O B OBBAEE TE B LEHRSATY
Do ZAVETIT, LIPUS VF DI Z (B ET 2 M FH B F 2 502 L
TWERSEERH LN, B FRELZHEBENICR LERE T2, 3
LN EIIERARY, £ZTARPFRIE, BEREGTOREEHEAAIC
LIPUS ZRE L7z & T DBMEBEFHBRAIC OV T DNA v/ 7 a7 LAIEIC LD
MEFEEIAEAT 21T\, LIPUS A3E SEHIBAARAAR O /B RIFTHEF I D\ T
BETDHZLEAEMNL LTERZITo L,

I. #EBLOHIE

iR - KE-SD T v NORERE ORI L 72 BB E, 15% FBS, 1078
MTHFY ALY 50 mg/ml L-7 2L, 10mM §-Z Yty
BRI % o -MEM (2N L7255 C R L, REEILICERE L, % 3 A H
26| AR 3. 0 MHz, 2V AR 2msec, 2V AEE] 10 msec, H ST 40 mW/cm?
OLIPUS Z1HHY 15530, 7 B RS L7, LIPUS & B4+ L 7-8£ % LIPUS
MRAEE L, LIPUS ZRUN LW EEEZ v ho—LBEL L, &4, 7,
10 B HICHfaHE5EER & Sirius Red et %1To7-, F7-£23% 10, 14, 21
HBIZ Alizarin Red S @B Z1To7, S HIZ. K& 10 B OE# ML % [

I L. Total RNA ZHHH L7z, 100 ng @ Total RNA 2% cRNA ZHEHIL ., ~+
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AT VARTA FIINATVEAE—Ta 88, BERIZ, <41
70T VA ARy NEFTLERY, £ A=Y 7 TS FAEE R
L. A 2707 VAN Y 7 F % AW CTHRBERICARIT 21T - 7=, LIPUS FR4t
FLar ba— B OY T FVEEIZ OV Tt REICE Y AEZZE (p<0. 05)
BV, OV T FABEERN 2.0 EULOBGETFEHE LE, F0%.

HH L7 &m0 55 LIPUS ALEEE TR EH L 72 BETFI2OV T Gene
Ontology (GO) FEATZAT-7, O 7- Entity List IZR L, E@EFO
7 /7 —i a3 hb Natural Language Processing (NLP) I LW BRFE L7~
MAERFREZFIHL, Xy N — 7 BEZITo 72, B2 60 term &
L CHIH SN2 BIE T2V T Real-time PCR EIC LV BETFREES

® Lage,
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1. MPHEFEREIC DT

LIPUSHENEECIZ = b — LBE L LLER L THEER 7 B BB\ CHIa %
DD PHER STz, ZHITE TSRO DAL, HIRaHEHE M=
ELEEDTHD EEZ D,

2. aT—FUEREIZHOWT

27— U AERREITERE 10 B BIZR W T Control BE X 0 & LIPUS FRESEE
ICBWTAHRIZZS RO b, EEICHVE Sirius Red 1% collagen type

I & collagen typell ZWURIZRHT 5, B FMILATERMAL TIX collagen
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typelI AR S 4, BEE DK 90%i% collagen type I ThB, Lo
T LIPUS OBHNZ L0 BFMIQRMIEOSEIMEE L2 L2 E ST 58
RTHDHENVRD,
3. ARDFHEIZ DWW T

Alizarin Red SH:EAIZIVNTIEKFER10, 14, 21 A Bz TLIPUSHR S
BRI Control BE L Y b A RICYETMBNIAL IR o7z, LIPUSERHTB &,
FAIRACFEEIDT B EINT 5 &0 D Z L RSN T,
4. Bz FREOMRBRITIZOWNT

1) BHFMIROSb~—h —D3E

B:#10H B OLIPUSHREH#E CTOsteocalcin & Osteopontin® AR T FH D
EAPRBO BTz, OsteocalcinidIEa 7 —7 & L7 BD10~20%
EEOTREY RREFMRCTESASHL, BEBOT CHIaALE ICEET
LleFsFMangfbt~—h—& LTHWHRTWS, $7-, Osteopontin
(TEFMRCEEMEOERA~MEET D2 EPRESH TS, LER
2T, LIPUSEEIC X 0 | BIFMAEMEEOSEMEE S -2 L 28
FL_NVTHERTEEENZ B,

2) BRI~ —I— DR

FHRCHRENICRE T 58T L L Tdentin matrix acidic
phosphoprotein 1 (Dmpl), matrix extracellular phosphoglycoprotein

(MEPE), SOST, fibroblastic growth factor 23 (FGF23), phosphate
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regulating endopeptidase homolog, X-linked (PHEX) 23415 H TUv5,
Z D D HARAFSE TidDmpl, MEPE, PHEX DIEIRALIPUSERHIZL Y FH L7,
Dmpl [Z'BFHMMUCIIRET T, BHMR CELEINLIHE T —F U HEE
HERI7ETHD, EENTITRACHEL, CA¥FEAEEMLTEOR
IRALIZBE 59D, MEPE (IDmplRIARFIE2 T — 7 U B EE Y VRV ETH
D AT TV UBICE o THMEIN acidic, serine and aspartic
acid-rich motif (ASARM) & PRI DT F RZ45Wd 5, ASARMIZ, *
D) BRI ESh, AIKEEIHIT 2, PEEXIIEEELERRES LT
IRV ITHE, FCF23DFEBMKIR T ThHh D Z & BEFH & 47=, £7-. MEPE
IFPHEX &S B L. BT 7S UBIZ L B 0 2 Ml 5 %5 6 HE ST
Do LToH > T, LIPUSORRSHZ X 0 B S MASERMIR 23 B Hifa~ & 2k As
EHDOOH DRI A T LR TX 5,

3) ay—r EAERERTOREE

HRRNEBER D TH D27 — 7  DEBIEEN, 2T —F L DAERESR
ZDBRDARKBRERIZEAE LTS Z L BNRE S, BBE0LENEHLE
BEHERBHE SN TND, BETF LBV TElysyl oxidase (Lox) |,
collagen triple helix repeat containing 1 (Cthrcl), collagen type XI,
alpha 2 (Collla2) DFEHE EANRD LN, TD ) bloxlid, = F7—4
DIREEHIC B W TEERER TH D, Cthre IXBHF M L BHAR

IARERNZHIE T 5, X512, Collla2id BB OREICEET 2 & &3
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HFINTWD, ULDORERNLLIPUSEBAHC L 0 AENRENENF-a T
— 7 NE, EEEBOEKMEE L TWARTREM AN RR SN B,

4) MREEICET 2BETOHEE

Ml EEEICE T 585 F & LT thrombospondin 1 (Thbsl) , cell
adhesion molecule 1 (Cadml) DI _EF 1B Sh7-, Thbsl ILAHESE
BRI ETHYMIAOBERTE L THIREEL, AT 27U R DM
FEE IR L FEE LT 5D, £72, Cadnl (XMEREA BIEHE &
SWIEOMBEZR LI Z EBBEEN TS, T LDBEFOREN L
F L7 Z Lid, LIPUS DRIEA MRS 2R 3 & 235 5 aleEtE 2 7R 7,

5) TOMOMasNEEIZET 8B TORE

carboxypeptidase Z (CPZ) |IH5EMid L b b DMERICB W CEBERIEM
L LTV MBS REIZHFE L TV D B ERKE ISR Timt > 7
TIRERBICHEEG L, SHICZORBEEELELTHS LN I RERD
%, F7-leucine-rich repeat-containing G protein—coupled receptor 4
(LGR4) 1EWnt/ B-H T =8 L UWnt/PCPRE % /1 L TR-spondini 7 F
NWERELTWD E Wb TWa, ZDZ ENSLIPUSORIIKANCPZ, LGR4
ML Tinty 7 S /VRERBEMEE(E SN TWBAEEERE 2 b b,
—HWnt/ B-DT = T FNEERKEDORESNF TdH 5 dickkopf
homolog 1 (Dkk1) dFEL & EH L T35, % 7-tissue inhibitor of

metalloproteinase (Timpl) DFEE EF-235RO H7-, Timpl L jas g
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DIy FRIZEE 54 Zmatrix metalloproteinase (MMP) DINEMEA > b B & —
THY ., MIRAERERS DRREHNRCT L b= EN5Z &R LL
HHILTWD,

6) MRCEMEICET 528G T ORE

R EYE & L TH b T Dgalanin prepropeptide (Gal) DIEE
EARRD LN, Gal TEERBESLHER THICBOTRERLE L D4
WHITEEREEDS B 272 5 T D, Fi2, Btk OB FEHAEMIZIZ B
TCalDFEHZRELIZL ZAH, BEHENELI LD L0, GalBINF R
IL-1 B DEAZMFIL. TORRERRERESEDL L VOIRENH S,
AEERTLIPUSIRIHIC K 0 Gal DR B EIN L RIEMEY A b A L BEAE DN
MHl SN D Z &L TEIFHIEOSIEAEE L TV D FREMNTRIBE S5,
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FIESRM T O TR LIPUS 2 BBE L7-BE L LA VWBEOERET
FEHUZ DWW TR 21T o o R LT O#R 21572, +72b b LIPUS
DIRFIZ LD
L. AIRKAED RS LM EEICBEET 2 B FOREN LF L,
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