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The basic research to apply bone augmentation by RANKL-binding peptide to the
treatment for cleft palate cases.
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We aim to apply our method by injection of bone-augmenting agent to the
treatment for cleft palate cases. For the purpose, we made an experimental plan to investigate
whether or not newly formed bone could be preserved for a long time by given a function. As a result

of various studies using some experimental models, we found that the operability was improved and
that the morphology of newly formed bone could be controlled by selecting the carrier of small
particle diameter. Moreover, the long-term observation revealed that the bone densities of newly
formed bone and connected basal bone were tended to increase until 8 weeks after drug
administration.
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MERZHLAARAD 500 A2 1 AOHEOHIG THRAET L mBEDOLREFE O —
DT D, HERTIE ERIRE ORI LV HEREHE ., FXHE COREENEL D (Vargervik,
The Cleft Palate J, 1981), BifE. HIE N HEXOEENTAFITEEIENC D - TThh 2540 FHY
BN ETH Y | RIS K H NS R E O 72 D17 i 5 FAZE H B (Secondary bone
graft: SBOIZEGE O OB FZEBN A FIRE LTEY | HEIRENRE WV, K- T, SBG
ZATOTIMRERRICGHZER OB R ZME L, BEF ~O AL BT 2 16FE L S iU,
ARAHHERE~KERERE 71267,

BIEMAER 25> 2 & T 51TV 5 bone morphogenetic protein-2 (BMP-2) %, &
BRI HLEREE WD & ITRORIESCEVBAFEORERANAEL L Z EREHINLTNDS
(Woo et al, Clin Orthop Relat Res, 2013; Feeley et al, Bone, 2006), & Z TH 413 BMP-2 ®
BIRAER 258D, BFERICHLEZ BMP-2 O &% 5 3344 & LT, RANKL
(receptor activator of NF-kB-ligand) 2567 57 F RIZER L7, RANKL IZfET 5 2
ERHEMNERSTND W9 XTFF R RANKL OF aA ZFIKTHLAAT AT aTr 7Y v
(OPG) L@ RANKL A7 M1E 2 F5> OP3-4 ~~7'F RIL, AE MlIa R n il /E A
% H-2(Aoki et al, Adv Drug Deliv Rev, 2012), Zh T2, W9 _X7F K&+ H2 LT
BMP-2 [Z L5 BFHFENRKERES N, BWVEERIBEERINS L Z LRI TED
BMP-2 LV & OP3-4 ~7F Raffild 2 VB HEDmOEE R BN S D 2 &8
OS> Tn D, Fa DTo 72K TIE, RANKL K~ U AOFIFE[ Tl W9 ~7F
R OREERI DI S e o 72 2 & v b W9 X7 F R RANKL (K AF19IZE /AR D 55
bt S 2 afaetE 2y Rk 7= (Furuya et al, J Biol Chem, 2013),
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WL ODIEREDORS S8 EOR| R Z2Fi2720, BRICH~O MRV, £Z TIhE
TORSE, SR ZEE 2, BMP-2 & RANKL &< 7F R& 0 L, BB B 217
HPIC, KRE, K22 MIFEOFRBEMEST L L 2B, Ll HEEELNER
L7z, BMP-2 & RANKL #&X7F FE2E T F oA FaF A IRICE EEEHT 5 HIET
. HAEEORBIZIZISSENEL TV eed, HHEZRR L, FiIEFORSRESZ2H DO
Ear br— L TELFRHEEZHETLINEND D, S HIT, FEINTE D RIIFMER: S50
BPIZOWTIMGEES N TE LT, BEL TOWARWEITRIRENS ZEnEZEx bbb, £ LT,
SN E AN O BT, RIS 255572 2 L I8H D7D, BHEZIT o T 4 555
TEDMEINOBGRENLE L 725,
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WISH 287, B/ Sk, g eMiesS s 2 8T A SREIICHER S5 h
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HI G 258 RS U728 B ks (Uehara et al, JDR, 2016) Tl F¥AUIH & 55
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TTICHEEIN TV AIHERFRE~ Y AHEXRET /L (Abe et al, J Immunol
Methods, 2013) #&&(2, £tk 8 HOAADEAR~ 7 2 (C57BL/6) O EHAIE —FHik D
WSEIBICH R 2T 5 2 L CHlERZFI SR Lz, Mk D 2 W%, ol E WL e 2 5
DRIE T FEAN 2 S L, NS 4 Mo~ A 7 v CT 2 W THAEE OB 21T -7,

(3) HEBORIEL 2 hu—L$ 5 2 L NATREARTEFEDREST
BEEOMESCHER, KRESEZar ba—AT5120F, EHEEET L7000 EE
BRI TH D EE 212, & 2 Cllb) e EHEOREE (RSO AT 7 - TRESE) 2170,
BrAEFOREOHKZITo T2, SHIZ, EE LTHW TS ETF g Rarl Lk
ARBPER Y2 By BAMBFIEEE B 2R L 0 1248) ORI ER ARV TV 30-70 pm
M6, 20 pm LLTFIZEE LT,
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BAE ORMHERICOWTHRFT 2720, EHHFRGH% 8 # £ TORMIMZRERZ(L
ZRIE LT, ~ U A LY &5 — P O R O W [FIFRA 2 R T EA L, Invivo w4 7 1
CTHEIZ L2 skouEHEI I & | MNOROEGEITol, SHERRBKIZTXITO~Y T A%
LHIE S, FEBUKBRAE U A 2 R U R EROBEIT 217 - 7,

4. WHIERCR

HEEE AR EICHE Lz EBHOBERIEO FEME & AL T BIEICE 2T 5 2
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TN E UTHARICEENICH F 2 BE S5 2 & T, FiEFORMREIZENREL D
DI ERETT DT ETH ST, FATIRICE D & ~ 7 ZAF—HEITHEIES 2N 2 725
S5 OBENEIT 150 um FRE CTH % 72 (Yoshimatsu et al, J Bone Miner Metab, 2006;
Silvana Rodrigueset al, Journal of Biomechanics, 2012), #HAEH OMLECKE S, FIRIIES
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L FEANEESN ST TR RO B TS Lo RERZ W Th RIRROFT A 03380 b iz
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D%, FROMEZ RS, MIFERRE D BITO T DI 1%, A% 53 5 72D O1ESE
EWBR L, FAEBOMESHIN, K&E&E2ar b — A T52 tRXRETHD EEX T, A5
THBITDEH TR, FEHOFREEZ EMRICEHIT 5720 I v b P2 HnTngz, L
ML NI RV U TIEARERTHOWDHKLIEEG DY VIROFER 2 W51 T 25 2
LIRTERMpSTTD, KMHEDOESVETHEREITHILNRTELERy FEFITEA L,
NIN RV VBRI D BRI ATEA L RICER T2 28 & Lie, 3612, ke LTHY
LETTF oA Ra Lok rEE%Z 20 um BLFIZEE T 5 2 & TERIEERR EL, H2ORE
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W, FEBORENRaY ha— LT 52 ERAREL el 2 LB E 2. BiEEH
ICHAZFHE L, BRI A 52 5 2 L CHRRE R, REIBTRICENEL 2060 %M
AT 2R A N T, £T03, AT ORMNARREE(M A B Lo, ERIOER 2 B%N 06
BHEAEEGED CT Ei EI2A T, FrAFH OB L 265 mg/em3 Th o1z, *ﬁé
BB OB LRI IR AN L, 2 TRRE R A & T 5 & 4 ERERE AT 2 5,
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*p <0.05 vs week 2, #p < 0.05 vs week 4

Wilcoxone signed-rank test with Bonferroni correction
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