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Investigation of mechanism on obstruction of osseointegration caused by micro
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The purpose of this study is to investigate effects of micro movement by
occlusion on osseointegration. Left first molars of maxillae in rats were extracted, and then, titanium
screws were immediately inserted into the sockets. After 1 week of the implantation, occlusal loading was
provided for 1 or 2 weeks in the experimental groups. Histochemical and histomorphometric assessment and
analysis of gene exEression by microarray were carried out. Trabecular thickness of the experimental
group was thicker than the control group. The index of sclerostin-positive osteocytes located close to
the implants bearing 2 weeks’ loading was significantly attenuated compared with the control group,
indicating undisturbed activities of osteoblasts. Microarray analysis showed that gene expression for
bone formation and BMP were higher in the experimental group. It was suggested that the early occlusal
loading for immediate implant accelerate osseointegration.




B X C—19, F—19. Z2—19 (GtH)

1. BRSO 5

FoF AT — g 0 BRYES
ZHME LEIRIZIINETORELITD
NTWs, UL, BRRICBWTEERA v
A AT —a DR ERET S
A= XA DOWNTOWZEIT R S TV
NoT, FexlZ, ZOA D= LEHLINZ
THZ LR, AvF AT T L — 3
VEMREIESTH I ENTE, Db, ©E
MOFEFERA VT T NBIEEAENLTE 5
DOTIERWhEEZ, FlZ, AyEFA T
s —varElETLIR L L THARK
ORUNEIFRIZHE B L, BvhBEhis 2 AR o
WEBMIZEVITO ERET NV EEZR LT,

2. WHEOHE

Ty F AT — g VRN A RE
THHRTEZHALNCT D720, BRI W
Tk, AR OREAMIZ X D80 EFEN
i e AN /A VR IV YA R = )
AL BT, G R EIIRR R
FITO L BT, vAf 7T LAk HER
FREO 2179 Z LI KV RF Lz,

3. Mo kL
(1) EBREW 2 5 NCA 7T MEAFE
% 4 BESOMEME Wistar 27 v b & FEBR
e LCHY, PoFALT—FLORA L
Ny AL E X — L OERENERIC L DA
B BREE T C RBEAANEE — F R 2 B RREE T
THE L. FH A7 Y 22— (B 1.7mm £
& 3mm, universal titan bone screw®, Striker
Japan Ltd. Tokyo, Japan LA K, A7 F 2 |
) ZHEIREEA L=, (K1)

1Ao7y MADY = —~

FBREETIX, A 77> MEAK 1 BT
AT T MEEMICEB AL U
(Super-Bond C&B®, Sun Medical, Co. Ltd.,
Moriyama, Japan) #RINI9 % Z & CRAHFT
hH T, RBEHIBWTE, BEAWE G
2o T,

Wi, AREBRITARE X FEY ERE B S
DG GK#BFZ11—0105) 15T
1172,

@B FHEIZHONT
ORI B K O S B2k 3R
EBREZBW T 1 RO 2 B oS AT
ZhHz . SHBEEHCB O IR OB A A
WMEEz2 B LIz, 2NH6DTy " &4 %
INTHRNVLAT AT e REREER., EHEEZ

i, 10%EDTA (2T 3 7> HBBK L= 12
A RREEICA 7T MEZBREL, Sum
NI T4 PR EER L, ZRH08 1z,
TNHY T3 AT 7 Z—E(ALP). AR
PitkEett 7 + 2 7 7 # —E (TRAP). RANKL,
F AT F TNy (OCN), A AT H R F
(OPN). A7 L ua AF v OS2 4T
S, I HiT, EmB/BMHET Y 7 b
ImageProPlus6.2 # i\ T, 4 > 77 hiF
Pefilh =R (BIC) . ‘B & (BV/TV) . ‘B %1 (tb.th) .
TRAP [tk afifat, ALP BiEmfgEs, A
7 L AT UBHEFHREEZFRIL, vk
A v b=—URKE% AW T2 217

o7,

@DNA ~A 7 a7 LA Kk

- total RNA % o> fi Hi

WA 1%L 772 M2 1 EERAEA
fif % 5 2 7= EBREE 4 L ERAAME 5 2 70
SHBEE AT D A 7T v kB PR Z B Y
L. A 277 MEEB X OVE O HEFE %
ZEUY L7, BEY L7-##kIZ. DNA 1 7
a7 LA fERTIZ AW,

- total RNA DOl H

RNeasy mini Kit(QIAGEN #E:#) Z Fiv T,
A4 77 v hE MMM S5 TRI®
reajent(SIGMA-ALDRICH) % i\ THi i L
7= D RNA 5375 total RNA %8
il L 7= . total RNA % Agilent
2100Bioanalyzer  series 1  (Agilent
Technologies), ND-1000 43 ¢3¢ & (Nano
Drop #:HD)ZHWTH LD E, BE L
MR Lz, HREN4A YT D) B THUE,
PEEED BT/ 2 TV EEIR L, s
cRNA OF# % L7z,

< DNA ~A 7 a7 LA T

FNF1?D cRNA %, Whole Rat Genome
4V 2 DNA ~4 7 a7 LA (4X44K)
(Agilent Technologies) (Zxf L T/NA 7V
ZA AL, MIpAX ¥ F—IC L ENHRED
WEZEIT- T2, HBFoNTAER % Gene Spring
GX13 (Agilent Technologies) % FAW T,
ot ArT I —va VESBBEBIOY
8 AR BN R BT 5 BE 12OV
Wraito7,

4. WFIEEE:
(1) R Lo
ORI B X OSERRE &2 ER I
WT
IEATZ 1 BTG U7 EBREE I, %t
MREL LT, AT FDAL Y R
WZRVVEZBIERR S A EBIDBFED B0,
MEHFIE AR, FE&, BREICBNT
BEAIBDLNEI -T2 (K2~5), BH
B & 208 [ G- 2 72 SEBREE T, B e b
BIZOWTHBENE N -T2, B
TRIX. EERAEN49.28 + 15.60 . X HEEED



32.09 £ 857, Th v, EEREEIX, KFREELY
HLABEICEVEAE R L72(p<0.05), £7-. #
BEEOBFRIT, A7 72 hOEEGHIZT
TCETT2EmA AL, W, 2 TORE
DA 7T v NEHOEHEIZIBN T, KIE
PERIIE ORI A TESME & i 2 Fik R
WITHEIN o T,

X 5 FEERfE 1 (GRIZK)

ALPRE RS R B L O TRAP G YERR B fi i
BaEMm P L 2 A, KEARL
L 2 & ISk REE & ERBEEORICAEE
ZIIBD N2 o T=, L L, JEREETIL,
A TT U RERDDWVITEHFITEBNT
TRAPIG R B MR 2N EFE T 2 BB S,
Z DX 9 72 ETIC—% L CALPE B M
ZAME B BT HHEM AR D Lz, EBAE
TiX, A7 70 FEREICIE—EOFREEN

WMYENTBY, A 7Ty NREAEITE
5T E <> B IR MR SRR T 5 8
TIFEAERD LN o=, (M6) £,
EBRRT, BB LA T NE
FHIZ B TRR0H9 W RANKL SIS i %2 7R 8D

T EHA TR BTz,
X6 ALP Z:ft 138
(fc . FEBREE A . xHRREE)

OPN 5 L O'OCN O FFEIZ DUV T R HRREIS
BHEZEITT 2 ROk OPN/OCN B
P A N T A ERLIZDOICR LT, £
BT, M < W S 27 EFT &9 OPN/OCN B
A NI ER L, (K7)

§ 3
Ve,

-

;e

"-‘/ . ‘_z' ;.,__,4-

S _ .
y i o

I

X7 AAFTHHNT(OCN)Yet 13
Ao RERREE AR . SEBREE

27 L aAF UDRIEIC DWW TIL, HBERHE
LT . AT I DALy RERERDD
50 umE CHEN7-fEIL E AL > REHEHNS 50
~150 umBfEdL 7- ISk 238 E L, kFPREE & 52
FEL TG LIz, ZORE, 271 AF
B PEE IR X, AT 2 B O FEREED
ALy REHED 50 mmD I BT, %f
FRER ISR L CTHARICIRWEZ R L (K
8),

8  Sclerostin Y« 2 1
o RERREE O SEBREE

PLEDOFERN G EBRFETIX, RIEE
NC, BHEEOSIE TSN o T
HZ b, ¥, BREIIEERESEERT D
EDHER iz,

v b EEEEHWEARERRZRTIZ. 4
7T b OHHT RN A B X ORI O R RE
BATIL, BEMINTIER, A 77 b
WEHIZEZ D> TERER ST



DL T ENTRBREINT, T2, FOLORT
FHIBREICBW T, BUOEILORRICR Y |
BREEOHEAOLELALT A ERHENIN
7o FOMIFEHERE LT, Bl s
N EDAT=HNVA NV AZREL, AT
LORAF Ul R0 LT oEx Ry
FNERZDZENRESINDN, K%L
WCREMICRE 2 N 2 W ERH A 9,

@DNA ~A 7 a7 LA [k

~A a7 VARG, AT MNE
FHICR OGNS 3 TEHED (30507) DiEfs
FORER SN (X9),

THO000

4
TOOO0

1000

100000

E3,E4

X 9 Bz €2, C3 : XTHREE, E3.
B4 : EBREE

EERFE L STRBED S 7T ILRER & $1
Ny 7Ior REVHALMCHELS, (5
PED EVB R D3 18268 15 5 7=, 10
AT L 91T, ERREEL L OSBEZ N E
PANRY = SN b i A N b Y
o Tz, Z0H L, ERBEHCALND
BI& O T, B L2fF 8L E o
WRR B8 F1H782Mf. 0.5fFLL FIZ
IBRWRBR 2 R Bm1E 507 CTH -7z,

10 4%BED Normalized fH5 AR

ZOHT, FRCERKICERT 2 8E T
WCEBHT D &, MEMEIZIEV Tregulation
of ossification, regulation of BMP 72
EITBT 2 b OB FERIZERD bl

T E T PO R HREE 2N FEBREE (S )T L 2 %

L EO@ERBEN AN D8R 1, 469 {HT
» Y . Gremlinl, BMP receptor 1b 72 &' B /¥
AT BT 5 5. Gremlinl B X 2
72 & BMP SREICRE T 5 #s IR 58
FREWRBLZ LTz,

Q) WL DRFE & SR DREIZHONT
AWFFED T ESR & LT, EBRRDHEN &
E b, MARIIKAEANE 5 2 HREIC S
WCORRE L7, EOREF, HA 3 HRICWA
Az b 272858, TXTOFICBNTA »
TS MNIBE LT, b BZIZB VLTI
%L DA VT T2 RBRPEL T, 1
M TIEBMEL TWB 013 ehostz7z
. A1 EZIC L EEAREARTL, A7
v MRICNEEE 52Dl LT, L
L, AREFIERERIRTERIC, T v b Bk
WHIREEA A > 7 F > MW Tid, #A 1
W% OFRE R TOREGAMIT K DI/ NEFE X,
FyvvFA TSV —a VN A TRET
HOTERL, LLULABMREN L TEREZ
K L. A7 7 v Moxt L CTRdaE iz A F]
W< 2 EDRA BN E TR o T, ARAFFED R
MOIZATZ VR AFURNE vyt AT T
L— v a VIHEICELE T S AT REE S R S
TS, BBIIARZE TEO—FI R S iz
Fovd AT T L — g OEEICRE
THEBTLED T, WEREED TOHET20,

5. ERRRWILE
(AR 24, A E R O # 1
)

(MEssamsC) (BF 0 1)

(Fa%ER) G 4 1B

O KA, ERINEE, ILNEL T, #
BHEA . BILEEE . 7 v b ESEO PN
R ARIC BRI B AT TFZ A v
7°Z N EE OB LRI R 5 124
[B] 0 g B2, 2015 4F 5 A 30~31
HL REY=v7v7 4 WER-- 3V
7= ETH)

© WHERA. W& BILSER . Pl
BIRF AR O BRI BN T X2 A 7T
v NEPHE RIS G 2 DR, B 44 [BIA
KOAWEA 7T 2 Mz 201459 H 13
~14 B, WREEZ +—7 5 GOZH -
THRHEX)

® Ikeda Y, Hasegawa T, Amizuka
N, Yokoyama A. Biologic effects of
early occlusal loading on bone tissue
around titanium implants immediately
placed into extraction sockets. The 9'
Scientific Meeting of the Asian
Academy of Osseointegration 2014 & 7
A 4~5 B, fLIRTEE b tE (b
18 - FLIE )

@ WHERA ., BA)IEE, MEEAE . Bl
PR | WA AR A R IR AT & o
Y7 FAMO BTG 2 DRI




DWT, HRHEEEESS, 201349 A 20
~22 A, iz Xovarkvr&—
(lo (LU« ] (L)

(KE] Gt 0 )

(PEZE R EEAE)
Oigikdt Gt o )

Ay

S L
MR
T -
FiSNE
HIFEEA B -
EWNS DR

Ofusikdt Gt 0 )

AR
FEEAE
HEFIZ -
T -
x5
HEEAEH B -
BASEA A
EWNS DR

(Z Dfth)
TR S DA

6. WFIEE

(1) B Rz

REIL SR (YOKOYAMA, Atsuro )
ALHE K « KRB e R - B
g5« 20210627

(2) WFge sz

%M Jol (YASUDA Motoaki )
ALHEE K - REPeth EFIeRt - #eHdz
WF7e 25 1 90239765

(A & (YAMAMOTO Satoru )
AeHEE K - KRFEPith FFIeR: - Bh
WFoeE 5« 10344524

W &4 (AMIZUKA Norio)
AL K5 - REFPEth #F 5okt - 2%
WFgeE 5 30242431



