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Purpose :

Longitudinal implant success is highly influenced by
marginal bone (MB) stability that is thought to be
affected by occlusal loading. However, the sole effect of
abutment preload installation on MB around implant
has not been studied yet. The contact force that bring
the abutment and implant clamped together is called
preload. The purpose of this study was to investigate
MB alternations around osseointegrated implants
caused by screw preload using different torque values
n-vivo.

Materials and Methods :

Sixteen Japanese white rabbits received two
implants in right and left femur. After eight weeks, a
35Ncm torque was applied to tighten screws as
recommended preload group (RP). Other screws were
subjected to 70Ncm tightening torque as high preload
group (HP). Tightening group (HT) received only
70Ncm tightening torque without preload. Control
group (Cont) implants remained #z-situ. Animals were
sacrificed at 4, 6, 8, 10weeks. Then, microCT images
were taken and ground sections stained with Toluidine
Blue were prepared. Bone volume fracture (BVF),
bone-to-implant contact (BIC) and bone area (BA) were
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calculated and two-way ANOVA test was performed.
Results :

Cross sections of MB showed bone remodeling
activities in all specimens of all groups. While bone
marrow spaces were relatively small in Cont and HT
groups, RP and HP groups showed larger area of bone
marrow spaces. Those spaces were defined as Bone
Multicellular Units (BMUs), which is responsible for
cortical bone remodeling activities. Under polarized
light, Cont and HT groups displayed uniform collagen
fibers perpendicular to implant axial plane. In contrast,
transverse fibers appeared in RP and HP groups. BIC,
BVF, and BA were significantly less in RP and HP
groups compared to Cont groups (P<0.05).

Conclusion :

These findings indicated that preload could be
transferred from implant-abutment joint to the MB
even without occlusal loading. Further in-vivo studies
are required to determine the optimal torque of screw
tightening and the initiation of occlusal loading.
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THAATA2HIL144 (467%) Tholo, HER
JRMTCHHG & A BB L Tz, 13TH AR,
BiE, Wz, LONR EOHEENRERR P REOf
e, CDENORD & O, RHEARZETH 7,
WEE 3 i 70 & OB BIWIREE & T & oI, AEL
MEIIRD SN Lo, OT AT A v 7 BRSO
B BELHNERE 272013, BABLOTEND
Hio & T, HBIMHERIZ867% TH o720 HRIE, KR
OPEBRAEICE D HBIL, BHAAREDEEE L T2 g
Wb b. F7z, RIEAMREDENIME) < & MR O KPEAS
TLHET 5. L72255 T, BRSO IGRAE R O FAE
(ZBE S B R ARIR S T,
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2 4 5k 79

12 Dipper Bk TEFDOEFES) & FEEEEME & ORAR

KPR BRI R SRR LGB B
OREEF, HEKL HECTF, KIFE B —i%
NS

[B19]

T IEME FRRIC O ICHEM L CREZ AL, ZORE
BFEHOMWENDOE Y ARIZHFG L TWVWE, ThET
TAE, WETROEEE) & FEORKEHNZ 1T, W
DRRIZOVTHE 217> T &7z, SO HMIE, LI
JED HHIC & o THEE % § < v ki % Dipper BT R0
FEBOFEM 2 © ONCHEE) & HIEEA & ORI RIZ
TERBEOREIIOVWTHLNITAI L E L
(5]

BRI AAERE T 2 L Lz Wi & BT 0%
BIBEHRT —T 14 F2ur 5 72HTEL, HEN
FIETHFEX YT — PV AT AR Wz, Bl &
PAATIE 3 ce KMET %2 384T, 10cc KMET % 13 AT& L,
§XC Dipper M T #48/R L 720 HIEBIENT T, HD
OIS AT OB M2 5 H O LT LRIt O BB
HE, BLXOHOREEMAEZRD, 3cc & 10cc HOE
WE ST X — F DEWIZO W TIE Wilcoxon D544 IE
MAE & IV, HHE & OMBIIZ DWW TIX Spearman DI
P BIARE 2 TV T L 72,

[ 53]

WEGERO LT BEIH#EL 3 cc 12~ 10cc 2BV T
ARBICKRED o705 HiBBHEREIAEELRO L
o720 3cc & 10cc DUETREEE % K93 % & Chl, 2,
3BT 3ccDIPABIIEHWEZR L2, 72,
3cc KHETFIZBWTEH KO L TRENEE L Chl, 3D
HEEOMICIEOMHBE 2RO 7228, 10cc TIZAE %R
DM o727 3ecMETRO 21 RATH 18 AT THK S
HomEEES 2O S, ZFoniEfEOFE I
366.6° = 86.5° & 72 D A2 1 [ldin L T\ 7228, 10cc MET
BRI & O BB OB A Lo — 0, EHih
WTFNOABBIZBWTHITE A L HEEER 2R E %
o7z,

[£%]

SEOFEFR LY, K 3cc ® Dipper BETIZHBWTIE,
ERHEATEE LTT v A —E LToOKEZHEY, Fk
5 R ANE IS 2 MRS X o THEEEICHFS LTw5
ZEMRIBENT, T LR & RIEREA & OBR
X, 10cc TRELLMHMERL, BAEOEDIHZ S
Z L CHET IR ER B L ONEIEEACEEE RIZTI L
BHLPE o7,

13 Kff - HE LHFFHEEREDEV D S BREEX
EHRIT - H A

VBB R R R R AT R AR
PRBURER LRI TER, AR - ol iRk 250 B
OLBEXF', # —i&' HLEFE2 KIEFE",
NEFEE

[H]

P s o R LM TR RE DN L 72 B TRt =
NpEY) =% 0 REBEE, HTIHBTsIERE
THLOALTENT A ENTREESbRTWS, L
ML, BEKRZBZOATIEMIHK TS 2 3L
, HUHEPEBROBAEKA L R L 2WLEEbLH 5.
22T, Fr3BAERERO@EOIC X o TER - T B
FEDOBIGEIREAH DS 22 5 & WA RS A V. CTheo AWFZED
Higix, SMLoAL B X OHIBOE AR D@V,
Wi - EE RO MIGEIRAIC G- 2 2 BB A H S
L, Zoinh B Aakkaz s 2 5ok % MGk
THIETHA,

(5]

BB IR A S (B 16 &4 P4 30.8
*425%) & L7z BBREAA L L Okl E & i E 2
WL AMEOR R 5 YY) — 3k 5ml & A4 L 72,
BRI, [HRTIRAT] [HTHLLSHELT) L
CIETHHNZ] VI RO T THET T 5 THINS ¢
W - W AR IR B A ek L, RIREIC IR OME T
wEmE (VF) #E2iTo7 W1 mHE S LIdE
LOKRL 1 MBS OARZSNL, Wi E e R
B ORI 2 BAAR A2 WO X FI2R LT — 2 2 i
A&, AKX M E ML, 512, HE
B IS Z OB TIZ T 25 % VE Wi X ) BGEL
72
[ 4t]

W LD &R UREZIEH & 55 BT & A ETR
WIEB L7z LT, MBI IZ 5 BB O T B A
JeAT L7z D B OGB4 U 2o BHiGEIO ) H— Y 2
MR 7204 A 5, THMBRE I E R O & 238
Ehb—7, HMLOKRLERHICIIEHE AL L 2 2 EHN %
RL7z2. ZOMEE, $XToE) —RETcHEDOLN,
T LOS L0 X BB E &I L THEIC
K& L o7z BAMNKOEOZHEE T 2 IEPHIHR O
&Ny M 7l%, ROC HiIf % Fv TR L7252,
ZOEEH0097 LHEMT A LN TE, TOKEI
95.3%, HFHIEEIFZ984% TH ol ZDH v MF TMEL
D B 68 fifT & MGk L 725 9, IERERE 1 86.8%,
KPR 91.1%, HFEEEELX 66.7% TH - 720
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80 B A

|
W & 5 LR O MG BN & U PR RO kR
K2 BT E RN VRIR S 7zo

14 HBAEFEESHEICSITIERESONFIL T
O—JLOREE

PHTE KRR B R AR TR R
PRB KRR AR TR
SHBRFEmSER AR LY AEY F—va VR
PN N AV e ey ot S G Y

OBOxx', BH E? 27 7' FEMLTS
Mmbx s S BEEREAL Y IFES] ]

[B1]

WERE TN O BEEH, FAIKILERSESH Y, £
OB IHEHRED ) 27 #H KL QOL DK T 2B 2
T INS, MERIZIME A, S EESNED, BRI LS
DOEEIZOWTOHRE X RV, £ 2 TARRIZRIT HIg A
HEE BV TR &, BIRLo) 27 HFTH S
LDL, HDLZ L A7 u—VEDOEFBRE KT L %
HigE L7z,

%6 & O]

ETAELEO 79 o g 3454 (B 1724, &
173 %) ZRGE L, mEelle, M2 Mg OF
MR Z &) BXOREOMHREZIT 272, Hl
WM BN A 7 A bk, 2 R I E
7 TR oo J SRR R 0 K T 1E 1.0ml/min,
R R O T X 010g/30s & 3iEfli e L7, W5
B EKEREORTOFETHSTEITo 72, T2,
LDL & 140, 160mg/dL, HDL iZ 40mg/dL % #£# & L
TS T 2ITV, ZOMOWEEHH b Fh-EhoJEdEfE
WCEoTHF TV LD, WEEIKT & B % 3F4f
L7zo BEMOWERIZIEH A ZFREZ TV, ZEER

e Y 254 v 7 BRI 2 Wiz, FEAKEIXS
% & L7z
[#554)

LR, R BRI & S 12 LDL & A B 2 B A
WD S, BIREEIL Y A 7 A3 < 7 BICHE VIR 4
DOEEHHEM L 720 HDL I3 L #HRFMERIZ BV T O M[FE
FRICH B EEDFED bz, FMERROMIRT 2 /EE2s
¥, LDL, HDL %S % E L, 4GB EC Rl He e,
TRIREEZIERE LT VAT 4 v 7 RGN 24T -
720 LR MERR T I 9 B B A v Xid, LDL
T3 160mg/dL Lk E# T 515 HDL T3 40mg/dL &
il T 316 TH o720 T 72HIBRFER R T ICOWT
[ 4 v X1& LDL 2 B> T 160mg/dL PL 1T 392 T

49(2) : 2019

Hoiz

C
EMEICBWTHIRELOY 27 TH AP I L AT
O — VMBI L TB Y, HFICRHRER Tl

LDL 2L A5 a—), K HDL I L & 51— L3t (TR

EIRTDOY A7I127%5 2 EAURBREI NI,

15 SREABMADOICRICEG AEERXF—-3I2>F
EFRWEBRAOERL

EBE K R
KR BRI M R GERE I G2
SEHE R B MR TR LIRS o
Oit &%x"? EFEeAEL°

[H]

BREIL, ZAXEOMGIRE LTEHLZEMTH
%o L20L, MU X 0 WEOIGER LA X, W,
FRICBEA SR oA Liv, 22T, sk
WX AHOMALZER <2 EATEIUL, BRI KT
Lzl o BFICHISHWRIC RS L EZONL, K
28 CTIEIKA % 72 AT < AR EE @ 65T Hi f2 O
HWOEMMEKERAF—I v 7L, WEOZLZ @ DM
BB ERA F— 3 ¥ VIO KA L KBERET 52 2 %
HrgE L7z,

(R - R

ARHTIZEER D — AW 2 JE S 10mmi2E) b, i
% 50mm X 70mm, #40g WDz 72dbDEH e £
NEBEBEE (HEF99%) L, AF—23 X7 ¥ 3
YEF—=T U TMELL. BB, BEEUT O 4 IS
. RO WE OALEE Z BRI ClE L, AUk
BICX o THOMLEZ IR L 72. 72, AWE ERE
i TR L7z, AR, KEAF—I v 7HE LTO
M 62°C, @MKEME 70C %, RO MHEH X F—
IVIURL LCOMEEEZENE, @O@EFENHE Lz, O
QOEIRAF— I YV BZZFRZholETO05, 1, 2,
5,7, 10, 13 hr MEL 720 @@ WHFEIZ, OlFHE
UL, OIFEZLRVWIRETEIIANR, 90T T30
GIME L 720 EGR, SEGEI 14 HEGH (-20C)
PAF L7z I, g (GeeiilE 75C, 15min) L,
FREITH W2,

[H5R - &%)

MEWTHAE T, BEWRTIE A O@ D MEk 7 hr TG
DL LA 2o 7ze MRS 3L F—I2
BWTHLQ@O0oME 7 £ 13hr TOD & h HEIHKL
Tolz, BRIKETIX, O34Ty, 77570 ED
DTSRI N Y FOSHBLL 72, BRERHEClx, O
EHIC (] P@OLBRLTHBEINS L, F2 Tk
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¥R W& 81

LS ] BODERE L THERICKS P holaZ &
5, WMrlEDRRE XL TWD Z EPHERINT,
DEXY, BKAZRREHERAF—I 73552 & TH
7z X CEDBHALS N, WEDPEALT 52 L5, IH
WRRE DAL L 72w I Ep & L C o oW e
Rligh7ztwz s,

16 WREELTFTOEMNLLEICE T IREE Z
DEEER

VHTE KR B A AT DA Gl
PHBRER R ARG OISR DI
SHBUNCY F— 3 YR RIS

OBHET ', LHEESBT? NAK 18° BEEREA5L®

[B1]

HiFkE 2Rt (DH) %79 A BB R w & v o
7o FRPRILE (FRIALE) 1, BEOIPEERIREL
MeFF T B0 CEETH Ho 2017 4RI FE NG L 7264708
8Tl DH 2579 FPRiLE (BABRZE, SRImER) O
EHEIE, 110200 THotze LA L, TS ICHM
THEREIHEL TV idh otz TD720, KRR
DH 72579 FRiLE % X D ®hRICEMT 272012, &
BB L OHRMEA LT A ERNZRFT A2 &2 HIY
L7
ek & 005

R ARICB VT, PRILE Z1T- 72 213 Fhl%
SR E Lz PRIHIEL ADZY 55 THbE, F

BifLiE %47 > 72 DH 13 8 A TRERERIE 2-25ETH -
720 FHRIFEPN O SEB T MUZAHE > THH PN ALERF ] O FF
MEAT 5720 F 72, PHALERFICHEE T SIHE & LT,
BEOREME L EPIREE, DH oJEY:, DH & BEON
BEE (Ny FLA D - BWOME : KF-E-ZT),
DH ® A& (thh - f)), #EEReRo (HEEs
PHFHEO A ), THEx (OFEN-AL), BEEA 7 —
VYK RO EERE L. BB, TR
B, sABRZE, WEER, EEAT Y NEEEED
725

[#5R B L OE L]

T H B -3 U1 I [0 BRSBTS 9 (5 45 59 #5),
w MR (54055 8), difikrZ: (547 338) T,
THRESKTII U B TH o7z, T2, “LEMH
FrOFER % IS, FHRERER 2 R ER, B OFR,
SHRWE, 1 > 77+ OflE, PCR, A BOP o H &
DH @ F 7% {1 % s 2 8 & U CEER 5T % 4T - 720
ZOFER, FHIRLE RS & REETIC A B e B ATED &
n-EE L, WS E (8 = 0473, p <001), DH®OE
el (f = 0407, p <0.01) BXUPCR (B = 0209,
p <001) TH-7
[

FRIALEREICE, BEOITENIRE (& {12 PCR)
EDHOELRMENEEL TV, 2Ol 2¥T 2,
WY 7 SRR 2 0l L CRE O LI A IR O S 3%
*HIRL, ML TFHREZIT) ZLICL>THEL
PRk O BHBRIC O 203D L E X 7,
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82 B A

WoR o F

FHMTEEHBEFZE 2 [ fS

HEE AHocE 11 A9H (1)
Bt Bl Rk o R

1 KERNTF RIS L3 RHEREEEBORER & kER
BEANDISAMR

CREKA KRR AT YR
DK RIR IR TR BRI > 5 —
SRR TITR BB - TR0
KRB R AT

Om#t 3k "2° gz "2° £PIRE "2

AE 15"° RiEAEH Y AIBREE

ZiER—°, ¥ &'°

HE - gl

B ST, R R 00 BT X B S & BRI &
KL THIRATH S, AT TIE, MeBEWHR
AT T RA R EAE N U TR ER 2 R L 3
ENTWD, LALEND, WERRRETEELELF
W G- 2 B BIRIEIITH 5. € Z TARBIZETIL,
ffi & ORHRARTF FICEHL, HEWHEFICHTRESR
RTF FORER S WNEMH A H = XL OBERE Ao
(k& J7i]

AREFFETIE, KEARRTF F2SEAIC T2 24 mL
L kY fOEZE#RL V]S ). RTFFD
PUSSEE B X OB MR AR 3 2 B2 AT 3 5
72, KHBERTF FTHIN R L2y AR o077 =Y
H3% RAW264.7 #ilwlZ Porphyromonas gingivalis 2561 #k
HRVRZHE (LPS) 2L, KEWYA M A4 v ol
BEYE% Real-time PCR #:2CTE® L7z IKIZ, receptor
activator of NF-«B ligand (RANKL) & KRHERTF K
ZRMU 72K M12C RAW264.7 Mifa 2 K2 L, Bl
Fa LB N T oG 2 e Lz, T, M
BEMELEEHRT SV A2 ML, kiR 7
F N ORREF RIS T B8R 2T L7z RERRT
FFx 1 H 10, &6 HERMICHAEL 2%, wils
INEZWE L7z Tz, BIK L7z B33 siEmh & L,
TRAP D% M % fafiin & LCHE L7,
[ & #52]

RAW264.7 MiZIC BT, KHRRTF FiRmEE L
PBS #f: & X LT, LPS MO SEMEY A A A~ (116
BLUILB) &5 N RANKL N O Rk & il e 53-1L B

49(2) : 2019

¥ = ¥ &

R (Nfatcl 3 XU RANK) OERGIEMEDA BICAUE
Tholze Tz, WAMES Y AWANDO KA T T F
AR IS PBS BMRE & LU, A5 ER TR s Al F i B &
O ORI 2 A BT 3872, PlhXD, K
WFZE T L 7oK T F FligE, I & 5 S & 4
IR 7 P05~ 2 A AR B BN R 2 5D W BEMEAVRIR S 7z,

2 BT S h/-mEREME Porphyromonas gingivalis
P REMBREREICRIZ T EEDOREN

UHE KRR N R W - IS0
BB R A, ISR B

SR RFBER e iRt mIE O ResE e v ¥ —
e

O#NFHE "2, SHEER', B F4£"° MHREK
Benso Sulijaya"?*, ThlEF ', HBF E'4
SEEE—", W fIx’®

[#F5 & Hiw)

WD A B ERRBOV A2 R RmDDLANZZXLD
=D& LT, Fa 3T 720G 12 X 2 B Pa
WHEOZALE B ERIEFESEGHICEREEL 5252
EEHE L7z L LB RSB CT, ok 5
HEECG 2 HEREN BB L CIAH R B E W,
SREPER B (IBD) (355 R A8 SRE 3 U % 9
BT, A RERENAMEE 2o Tnd, HED
A ZRATIZBWT, IBD L EROE BB G S
NTW5A, FlIEAHTHL, 22 THRAIL, BT Sh
7o IR EGHI TR 2% IBD O FAE - #ATICH- 2 A EL 20D
AHZALEWALPITTBHHNT, EFRNBEET VY
2B LU MEE LM Caco-2 & V72BN 24T 5 720
[#18k& J5k]

C57BL/6 Mt~ A2 25% TF A bT UHilEF Y 7 A
(DSS) &% 7 HREBOKIR G L CREDB K ZFEL /-
b ¢, F % % 8 8 % 5 M W T » % Porphyromonas
gingivalis (P. gingivalis), Prevotella intermedia B & O°
Fusobacterium nucleatum % M2 H ORER 5L,
W s HJE B 2 LB E L7, 7, Caco2 % P.
ginigivalis RIACTHIB L 7B LRz ) 7HsE= N T
WAV RBBOMN 21T -72, E 51T, P. gingivalis VF 3
%5 ¥ 8 GRS gingipain DEE 2 MG 2 HIWT,
gingipain Ktk KDP136 % i\ TR DN 21T - 726
(5]

i vivo (BT, U E AR O3 58 & HEg
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2 4 5k 83

L, P. gingivalis % 5-# OB RERELSHER SN2 F
7o B BRI BT EENNY TR T 2R S 1,
W PR AIIRIC B B8 THE Y 2827 ZO-1 D58
WAHRD BTz, in vitro IZB W TIE, P. gingivalis
BARIBIC X > TREENY THRBIRT & ZO-1 0¥ ¥ %
I RBBYPHERINT. 51 vivo 2B WT,
KDP136 % 5-#1% P. gingivalis FAEMIRSHE I LN, B
REFEEDAH BN Z & 2FERE S 7z,

(&5 L fan]

HE % & IBD O HIZB W T, P. gingivalis 25 ERN
VTR T EZ A L OB A MEIE L 2 RSN
720 FOAHZALE LT, P. gingivalis DRRICH
3 % gingipain {2 & 5 LN TREAEG T OGEICE B
BRI SNz,

3 BEVITFEZEIIEIZHINIIMEEZL NS
SO EMRESN b Ty TOMBLANILEEEXED
REE

BRI R AT BT - T B
KRR AR WEHR AT

O£FF8" /IWMEXR"? HLEATF', FTIE'

[H]

VEAE, B EBE ) v ~F (RA) OMEEFEO 1
DL LT, WHhERMES NS v 7 (NETs) BERBEIC X
LEERBIEE (2 bV A - VNI AL) F Ry
DBEGHIREEINTVE, SRETRXHESOZV—TF
i, BERERICE 5 RA ofFREGEE ¥ vy ks v
N7 MEREOR T2 MG Lz LALEDS, BN
I WAL S v o827 (CarP) & NETs OJEKRA~DE 512
DWTIIFREMEE SN TV & 2 TRIFZED B IWi,
CarP & NETs OIiliE L~V 2SHhi i % & i3 2 5% &F
flignrI &Lz, E512, HEABROEEIIOVTD
P THEES L 720
(Mt X 05k

BBy F ey —HARIZTA Y7+ —2H K2
Yy MO E P RA #4004 (RA +
P#), sRRIKBE 304 PH), B¥EH 4434 HE)
ZXPGIT, RA MA, siJEIMA, M % % 4 Ehitk,
CarP & NETs ?Dlfiig L X)L % sandwich ELISA (2 Tifll
L7 T2, RA+P#HIS 24 %MEIELMIB LT
FEVVEHY e BRI ATV, 1B SR ICFEBORE L
L OHEALEIGIGE 24T o 720 FTRBEM 20 & OV 1R %
Hi % COMBMICO W THREMENA EEEZBE L7,
[ B X UEL]

CarP MiF L~V HEF L HLECL CTRA + PH#EEL P#E
THHEIZE L, NETs MiE L~V H B & i LT RA

+ PHCTARICEWEEX /R L7 $£72, NETs ILiFL N
VIZEEAR v MESB IO RAGEIE L AE R IEOM
MEHAD, X5, LHEUI AT A v 7 BIERSH O
J, CarP BL UNETs OIfiLiE L Nk & IS &~
BEOWHREARICHEET 2 2 LARD SNz —TH,
BEEIRIC X o THEIRES X O RA {REIE I3 A I
#1L, CarP BLU'NETs DILiEL NV HHHEIEKT L
2o LEDO#ERD S, CarP B X O NETs DIfitiE L X)L
B L B L, BRREIRIRIC L DB NS 2 EAVR
®xhiz,

K BEAEFBTZER A B, PR
B OB EE) YTy —)

L, P

4 EHREE7 LIVX —IC& BEL@MREEDAIREMRER

PR PN YN AV e ey ot S XN g e
O=mEBEMNR, NEEN, REHRDF, FIHBC, TRESE,
aEBxE

[#%E]

VORI B E \SHLBE, BEE, oK T B 2 HEA
oA ERE T, BEBIIMR T 142500 HA LW
bhTwb, HEIIERESRET7 LV -0 HRED—
e LTHEDONTBY, BRMIIZOENESEOKRE
WX D, EERHERDERE L ERISHRE S Twh, £
T4, WS SR T LIV E — SRR Il B
BERMIBOMINCER L, &8 7 LV F =12 X 8%
FEDOW M AR T H I EZHME LT, SRRIER &
ERTUVNVF—Z RS HBWEREF NV EH TR
L7
(5]

5 8GO MEM: JellSD 5 v » # W, Control #, Ni
TLVEF— (Ni) EIERE NigRrsE fIFERF2Y —
LA & HRCEESSE (IMQ) ¥, Ni B/ + IMQ B,
Nig#E+ IMQ#ZRE L7 Ni 7 LIVF— i 4 Hih
THEEMICEESE, 1 AEBBICHETER L. 5 Mk
TETOBOWREZMEL, IMQ BT 6 H MMt
A IFENZ Y — 2 BA 24T o THZRRIEIR 2 Bl S &
oo AIFERZY—2BAKRT2S1, 3, 7THRILE
BL, WM, H, MEEERIL, TEEE O PASI
BN, SHMEO H-E gefs, fpyE4ett, Realtime-PCR fi#
Madr-720
[t o & £ 52]

IMQ %, Ni BfE+ IMQ BEIZBWT, BAK THICE
TR R\ MEARTE IR 7 5B, FOBIBPIER Z R L 7.
FHBEYF Tl Control & IEBE L€, FROWE, #1k
JEASTRD BTz —H Ni &#fe+ IMQ #IZBWTIE, B
T 3 HE THERAERDOEALASZD S, MMk
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84 B A

THLEREOME, $EMLEONE DR ATHD Sz,

CD1lc+ BHRMIE (DC) (EME L 72 B2 ISR B,
FEIZ Ni 25582 + IMQ BEO R FI2id% B bz,

U Eo#RE D, Ni + IMQ #&ARETIINI 7 LIV F—
EHRICE VLYo CDIe+DC A EHL, 413 %
E R 2 — A BAGERALIC CD11e+DC AT 5 =
LXK 5 TILA7, IL-23 DREED TR L 722 E 2 bz,
COZ &, B ORESAERE & — Ikl kT
GET VNVF I X B DTSIE LIS A REME AR L C
WnEEZLND,

5 RBIERBROBEIRIC S (5 RRIEETEIAMAZ D4FE

BB RS IR SRR IE 0 8
PR R BREHER ATRSER RS RHR  B
Okt &', tk B2 ALRAF', #HHHE'
HEET® ABBE® TE I

[H19]

TR B BT SIS 9 5 BRARIE o B A 1k A6 1E
KR OBEZMHEE L T2 EEZ LN TWDA, Hkk
FCTOMBHGIC OV TOMRIIEKRE LTZ L )
RIS ORI L D, AR C & 5 Rk
AT ECHERL, sRBREAEN & KL T
Z&ns, MBI 2 MlasmiETE & Mmoo
FREEATIC L D, MR o358 LR % B8 5
CEDWRIIRDLEEZOND, T TAMETIE, ~
v ARG IE T % BT L 72 o R IEARR IS B 5,
B O 54 LR R T T A 2 LR B E T 5,
[FAB B L O]

C57BL/6 ¥ A (8 MMk, 2008) =ML, k
SHAEM S — B & I3RS Ni-Ti coil (25gf) %22 L 72,
B &% 6, 12 W [ i 12 5-ethynyl-2-deoxyuridine (EdU)
ERERENT G- L, BRI O A 1T o 72 HERE
THBLXUCUHBICERL, ulCTIlloTHORE)
BEFHINL 726, BUK ST 7 4 RIS AR % RS L
THBR TS 21T o 720 56— FId 0RO BRI % 81
SRR E L, AWM RS Lz, 512 EdU
PRI B B BHEGAb~ —  — % iRk 0 T
W& DM L7z,

(B X UE %]

HEEAETHBRTREOBENIDTATH 7245, 14
HECIIBEEL2BHEEL R L, MREFNIC S R % M
WENMHER SNz, MEBEB LI OEERE 7T HEOT Y
A SRR AR Tl EAU Btk o WML iE b 350 L
B SN o72h, 14 HETIEE.OCROT.0 (E
M), wEOH GETIHE) OWEBMICB VT, KA
WAAH B RO bz, AR O BN o

49(2) : 2019

KB E M b~ —h — B Th - 7205, B #
A B L - — 3o fiig i35 Ml b~ — 7 — 12
Btk Tdh > 720 MHESHINE ~ — & — 2Btk o 3 i
FEE A M SN D57,

[ i

SEIE I O R BYIRE L I BL3 % 1 5t 0 e U P AL s
WZatiL, 20Z sk —h -t TH 12T L
5, JEFERMHICISE L ORI S 7z mkkism 3
72\ RTBRMINL T & 2 W R ARIR X 7z,

6 ~UAOEHEREICH T Z—RIEENKE

HRB AR WA GBI LR
PHBKERFBREHERA TR FE TR IR L > 5 —
OrEmRT ', JIIBEERT ', JlkkE° B2t

e %' AiERERC Kbk '

(A1)

— KB, FHBYOIZIZETOMLICHED S5,
MifaEE), SLRE), bezs (BHE), tzd (BlE),
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8 The Role of MicroRNAs in Murine Mandibular
Development

"Division of Oral Anatomy, Graduate School of Medical and Dental
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*Division of Orthodontics, Graduate School of Medical and Dental
Sciences, Niigata University

*Center for Advanced Oral Science, Graduate School of

Medical and Dental Sciences, Niigata University

O Supaluk Trakanant'?, Maiko Kawasaki',
Katsushige Kawasaki®, Isao Saito? and Atsushi Ohazama'

BACKGROUND:

Mandibular anomalies are seen in many congenital
diseases. It is therefore crucial to understand molecular
control in mandibular development. Although
microRNAs are noncoding small single-stranded RNAs
that play a critical role in regulating gene expression
level, the role of microRNAs in the mandibular
development remained unclear.

METHOD:

Conditional deletion of mesenchymal microRNA
(Dicerfl/fl;Wntl1Cre) were generated and examined in
this study.

RESULTS & DISCUSSION:

Dicerfl/fl;WntlCre mice showed hypoplasia in the
midline of mandibles. Expression of Ptchl (inhibitor of
Shh signaling) was increased at midline in Dicer mutant
mandible, while Glil (marker of Shh signaling) was
significantly downregulated in mutant mice. These
suggested that Shh signaling was downregulated in
Dicer mutant mandible. To understand whether Dicer
mutant phenotype was caused by the downregulation
of Shh signaling, mice with a mesenchymal deletion of
Hh signaling activity (Smofl/fl;Wnt1Cre) was examined.
Smofl/f;Wnt1Cre mice also showed similar mandibular
phenotype; however Smo mutant phenotype was milder
than that of Dicerfl/flWntlCre mice, indicating that
additional cause present in mandibular anomalies of
Dicerfl/fl;WntlCre mice. We also found that expression
of Sfrpl (inhibitor of Wnt signaling) was increased in
Dicer mutant mandible, while Axin2 (marker of Wnt
signaling) was significantly downregulated in mutant
mice. These suggested that Wnt signaling was also
downregulated in Dicer mutant mandible. Moreover, we
identified several microRNAs including miR-6240
expressed in the developing mandibles as having both
Ptchl and Sfrpl binding potential. These suggested the
possibility that microRNAs is involved in mandibular
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development through controlling Shh and Wnt signaling.
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