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FERER [ Abstract

Objective and background:

Osteoclasts (OCs) regulate normal bone development and remodeling, but their excess
activity causes metabolic and inflammatory bone disease such as osteoporosis, rheumatoid
arthritis, and periodontitis. RANK/RANKL signal pathway plays a critical role in the
osteoclastogenesis. RANKL, as a transmembrane protein from the tumor necrosis factor
superfamily, binding to RANK (Tnfrsf11a) induces the osteoclastogenesis. RANK is reportedly a
hallmark of erythromyeloid progenitor (EMP)-derived macrophage precursors in developing
embryo. Neonatal osteoclasts are derived by osteoclast precursors (OCPs) of 3 origins: early
EMP, late EMP, and hematopoietic stem cell (HSC). OCs derived by early EMP are essential to
tooth eruption, normal formation of skull and long bone. OCs arising in the primary ossification
center, which would form bone marrow cavity, are derived from EMPs rather than HSC
precursors. The mechanism causing the different functions of EMP- and HSC- origin is still not
clear, and the persistence of EMP-origin OC in adulthood remains to be explored. We examined
how different that osteoclast precursors from different origins or stages contribute to normal
bone development using the conditional knockout (cKO) system.

Result:

1. When RANK gene was conditionally knocked out in a particular stage in embryos, TRAP
staining showed extremely significant decrease of OC number compared with control group
(p <0.001). The area of bone morrow cavity statistically decreased (p < 0.05).

2. The number of Csflr-expressing tdTomato cells after tamoxifen (TAM) injection increased
within 24 hours and got the largest. The result supports a hypothesis of Cre recombination
activity curve induced by TAM.

3. In RANK-Cre; Csflr cKO mice, TRAP staining showed the extremely significant decrease of
OC number (p <0.001), When they were generated to the older age such as 3 weeks and 4

weeks, the OC number partially and progressively increased.

4. RANK-Cre; Csflr cKO mice showed a lack of tooth eruption in 4 weeks.
Conclusion:

EMP derived OCPs have the main impact on osteoclastogenesis in neonatal stage.
Osteoclastogenesis would be suppressed when RANK gene is deleted in OCPs during the early
stage of embryos. Then combined to the conclusion of Cre recombination activity curve, we
suppose a fitting curve that the frequency of Csflr positive OCPs differentiating into OCs in
embryos.

KR F M FER 2005/01/12



BENEOEE (REML)

Abstract of Presented Research (For the Doctoral Course)

¥ B B % N S
StudentBID No. ID #G 2212 Entrance Yaar 2022 Year
(&0 a) S it
K & ;
Name in Full TE #ﬁ
I R T
Major Field
£ F % #H E | & Y
Chief Academic Advisor RS
ok & X 4 FRRES - KRERWERRRS - WREAEFREES
Type of Meeting Midterm Meeting / Graduate achool research meeting presentution /The Matsumoto Dental University Society

(ﬁ%ﬁﬁ ! 'Mitle of Presentation

HABEIC X 2 OEAREEH L 22 A A= AARX P LATTO
BE7 £~ 7 v LEGEBRMREC 3T 2 8 {EEE O EERART
Comprehensive Genetic Alteration of Compressive Force Simulating Orthodontic Tooth Movement

on Cultured Porcine Epithelial Cell Rests of Malassez

%%%EA ! Abstract

[F #]

WG EGRC B THoBHIK I IZEEROEr—BiitiFshtnwd, Zol)hEEED
M EREo <2 v e LR (ERM) #E5 LT3, B4 ERM @ERE R By
THEEORBB LU A v MEBHKFS T2 2 LREIh T3, HRECEREEOME S
FMIFTHREELCAIZALZA P LARD S, EEEOHEEIC & b SEMER BRI LB BB EE
RBIAE L2, =0k 5 diRIRIUE T RIENRIIBERRICRET 2 2 LIZEE L (v,

L L&Adb, AHSHARFLRATTERM L0 L 5 iclERE0EHERHERFL T2 0k
KON TORLFITREHIICENT WAV, ZFCTCEFRTCHAD =LA LATIREBT S ERM
OUHEFHIR 2RI T 2 2 LI X » €, EEEERCES T EFRHEI TV 7
HERET 5,

[H5l e ] AHSECE 7 2 EIRERED ERM 2w (LIBEEEASE: TEEREEELY
e5), FEMEREL 4.0 g/em?, 12 B5EICHE L 7284 oHHE L7z mRNA %23 LICRNA > —27 =
VARTOBRY —ABACTARY 2 4 2SR E{T 7. RNA V-2 2V XOERE D
LI EE D AA T RBREIEGE TR PCR 2 A CEBEEFMEL &, F v "7BOoERICHE
VTR REAVE Z V7 DRECRERGERE TRV,

[# R] <27 A FTORBR, INERCE T 3 ZFRETRETERIE TNF & 7 VSRR,
FA P HAVBLIUYA PB4 VEEEKILLT V7 FAEERB L 74 AR E v EOEERE
B. NF-kB v 7/ FAGEREPET 13027 2 4 KHEHWICERTEVAEED N, Thb
DEEENCILAL T, BMP2, NFKBIA. CXCL8, CCL4, SOCS3 ¥ & UFFOS 7t ¥ D FEIET)E
EFOEEAKELRENSED bhiz, BMP2 2 v 2oL <10 LREIIED bhi-h, CXCLS
FvRTELANMCERIZRL, NF-kB 2 v N7 HRIBRBTE RS Adol,

[ 53] AH=HAZFLRTCERM 2FET 2 BMP2 i3 RIRIN & B2 HHE L. @R
DEEEERT L2 BRI NA, £, CCL4, SOCS3 X UF FOS ZILEH £, B2
B OB L Re 7 ) vlic ko, WRBNEZINR T2 LE26NE, £k, Ah=
A AR P L AT o ERM #iiE T, NF- « B LSt 0of@igs CXCL8 0 #{RHE L T\ 5 WREEN TR
®xhiz,
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% M/ M4 (Platelet-Rich Plasma : PRP) 2 i3 B Z B 00 L CEB L AVMREZ B E IS
ATZIIED—E <5 %, PRP ZHMAXER ST 5 2 & v, IWMEHEORREEFHIFEE CF
FrictER L., MESFEELAELR L REX T3 2 i b, BECEEOREL SICAV LT S,
PRP i3 Marx b D#R&HIC L 5 LELDEIC X o TIVMRIBE 2 ED 3 Z L CEAZ BV TEY, H
MERBHDBAZMES (R E. Marx, 1998), IRFEICE 3 % CFF Ic X o THi% 7z PRP {ERiEHFAZ%
TNTELED, B—Lidh I Ty, Anituia 5iC X D PRP B @ 72 OlI—{L & L izidi b
BtJ7# (ENDORET PRGF System®) #3B% 3 Nz, i X bRk, B3k X O/ % 88
WA BT 2 C EARREE o, 2OV A F AR L DB E A% MU/NRIMEE X PRGF (Plasma
Rich Growth Factors) &M, RIREOM/MRIE 21T Tk, KIVED HINBRIME » 8+ 3
e MTEREL b RT3 (B, Anitua, 2012),

PRGF (ZHATY 2022 FicEHER T h, AlEREREDOES S O WIWE L& EEEMOR
EICEACIGRAEINB X 5tk o TE T3, 34 PRGF & PRP 2¥I0 L 7= B A7 fRHESR I i o0 18
EF MR IC L b, BIERAE2{GET 2 UGTHMBHAS 5 & o7 (E. Anitua, 2022), L
UZed86, PRGF ool ERERVE AT, 15 i s POSRAEEEMIE o BB e B R F O RBIC o T iR
B E S %, FicEIMER%2% { &1 PRP (L-PRP) & OEWiIRFHL2E o T,

FEATIRFRIC & o CE M & RS OBETHRIR 7 1 7 7 4 L 0N EHE X
hTv:% (K. Ebisawa, 2011), ZhbDWEFHE 2, 5B~ 12 PRGF 25 L-PRP L lh=T, &
JE DRI & (R L, ML Al IEASER £ F] 2 M TR OMMA A 6 h 5 L DI T,
C R E D &OC SR ERIC CHR ARSI OB & BB BB I RS TRE S PRGF &
L-PRP % KL 2B 5HL 2 Ic T2 (IMARERIAFGESEEGE : FF1E5 8 0363 5),

(A & 775:]
PRGF & PRP I N4 —3 ADHEEDSIER LA BV T4 72y bu—nE LTy L IRFILE
(FBS) &H OREMEER L, £/, AHFF 41 7av bu—2 LTFBS 2w

Wiz, kAT Ty 7k MIREHER MM LT PRGF & L-PRP ic& ¥ 3 1/MME O & [ sk
IRE %5l L 72, PRGF 3 X O° L-PRP T CHIPAHHES MM & 5538 L . WST-1 i X %t AR SR A
DEEEREHEI L 7ze vAVAALF ¥ —4 v H— b FRVT, HEOMTEREY T T ELBED K+
% BIE RS 7 v 2 {Rats., BIEEASSR % EHAI L 72, PRGF B Ic bW CEE GBSl cE S
EMERL, GOterm & LT Wound Healing #24 73 b NI Ba 5 —4 v a1(Col3a 1),
Decorin 35 X T¢ Inactive tyrosine- protein kinase 7 (PTK7)}® mRNA F&R % EEMIC LB L 7=,
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PRGF & L-PRP Offj# i 3T Giemsa (B2 R T4 8o /MRS HARD b, £k,
PRGF &N 2 AMIRBEIIL-PRP L b 3 FEICEMEEZRL &,

i fm 5]

MEfFED#IH 1, 2 AE T PRGF L ' L-PRP &, #¥ 74 Favru—AtAE0@ELT
L7ze 3 HEKIZ PRGF L UTL-PRP RFYFA47avtn—A X b bFRICEEE2RL 2, &
W L-PRP 2 PRGF ¢t L L THEICE» o2, ZOHMEIZ, PRGF XL 9 b PRPICEEILH L EFX
% PDGF(C. R. Irwln, 1994)% TGF-8 (H.J. Chae, 2006) % & UFIL-18 (A. DuFour, 1993) 7%
HEPARRHE SRR ORI L T X D RENICFRL 220 Th s LEZ NS,

o, WP LRI C IR TE ORI 1, 2 HBics T PRGF #8 L-PRP & He~ TR W85 %
gz & (Y. Watanabe, 2025) #8154+ Tdks b, PRGF % L-PRP 7 & 0% /MRIMAEEIA 1355 i
MEADTERER M 5 BUERBCF S T 2 LS F L b,

MBI 7 HE T PRGF 3 X U L-PRP 13, #YF 4 7 av e — A TEREICEHE
THH, 14 HETIRABEWEmZR LA, THoORRL D, PRGF # L-PRP (a0 % I
B b B BERIRESFHEOEM A ML L., BERRZ I 3 BEATR I e, LI,
PRGF ic{3 L-PRP ¢ k_T TGF-B D& EREP PRV BEE ST L TE D (H Masuki, 2016),
TGF- 8 58 0 AF#ESEHAT i X 2 BUETEK(G. D. Marconi, 2021)2 X V#1232 Z L BSU[EETH
BLEZLNE,

[#HAeEAgI=R]

PRGF 3 X U'L-PRP 3 HYF 4 73 v b vk RRFIc 48 BRI ICH 100% 0 HEIE 2R L 7=,
PRGF 1% L-PRP & HBE L CHERHEFMIEOARMAERICERSRD bh | HEEL oK
fle LCoFRIARBEch I LEL b, ZOHEM\E LT, HMIKICHE TS IL-8 L IL-18
mEDHELADYA M4V BAHIEORRIEZET I3 C LHEEINTEY (F. G. Basso, Lasers
Surg Med, ] Periodontol, 2016), PRP CHERICHE® b /- 5HAE 2B L iR TH 2 R 25%
Zbhd,

CEET#E]

PRGF & L-PRP & b icwfRigEF MO REERICED 5 Col3al & MO EEHELIES
Decorin 3 & CHIEHESE & BB 2 35 PTK? © mRNA R B ICHER AN oT, 2 Ok
RBERLERE L UC, EEBHESMIE L O WRBMESFMES, BREY (TGFBL) hfd?
mRNA RIROWHIEFE A4 7 { (H. Murphy-Marshman, 2017), %4 34 v (IL-4) ~DRIGD
BREAE 2 & (E. Judith, 2013) ciB8ET3L#£z2 bN3, ThbofERP 5, PRGF & L-PRP
RIS OBETFIBRIANEEEOERP L IIFARBEDCRENEZET R LELLLL,

(% &w]

PRGF & XU L-PRP 0% M/MRINEEEFZ, WRAHESFERO MMM L RET 2 2 &

X o CRIERECTES T2 LELLOND,
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