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A11. Evaluation of bone morphology of Bio-Oss®/
HATCP/human allogenic bone scaffold transplantation
in tooth extraction socket in mini pig

VB AR R S P 2 B R S o 2

2 ORI, O AR - AR

Oduan Du'?, Ujjal K. Bhawal?, Lijia Guo!
Yi Liu!, Koh Shibutani?

[Objective] Biomaterials are used in the granular
form to fill bone defects, which can obtain from
different species of trabecular bone samples or provide
as synthetic biomaterials by industry. The aim of this
study was to investigate the bone morphology of
sockets filled with different biomaterials.
[Materials and Methods] A total of 16 mandibular
premolars were extracted in 4 minipigs. The extraction
sockets were filled with 3 kinds of biomaterials
including Bio-Oss® HA/TCP and human original
allogenic bone. The controls were kept without
biomaterials. At the end of the treatment period (i.e. 90
or 180 days), the implanted biomaterials were drilled
with trephine bur. The bone morphology was analyzed
by Hematoxylin-Eosin staining, Toluidine blue
staining, Azan staining, Masson staining and
immunohistochemical staining has been applied to
examine the osteogenic differentiation markers, such
as Runx2, Osterix, and Osteocalcin.

[Results] Woven(immature)bone was irregularly

shaped, and more osteocytes were present in 90 days

group compared to 180 days group. Staining was
localized mainly to the osteoblasts at 90 days and
osteoblast activity was higher in Bio-Oss® group
compared to human original allogenic bone. The HA/

TCP group showed less osteoblast activity. All groups

showed similar bone morphology in 180 days group.

Strong staining of Runx2 and Osteocalcin protein

expression was observed in Bio-Oss® group than that

in allogenic scaffold and HA/TCP groups. Weak
staining for Osterix was seen in all groups at 90 and

180 days. When the implantation period of Bio-Oss®

was extended to 180 days, the positive staining for

Runx2 and Osteocalcin was seen in the tissues more

intensely than those in the tissues at 90 days.



[Conclusion] Our results suggest that the bone
formation of extraction sockets augmented with Bio-

Oss® may be useful for bone grafting.

A12. The regulatory role of microRNAs in the osteogenic
differentiation of BMMSCs
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[Objective] Bone marrow mesenchymal stem cells
(BMMSCs)are pluripotent stem cells, and the
osteogenic differentiation of BMMSCs has been

EE

o

drawing attention for a long time. Bone formation is
regulated by numerous molecular and cellular
signaling pathways, and the differentiation of BMMSCs
is controlled by a well-defined genetic program. In the
present study, we aimed to identify the relationship
between microRNA and osteogenic differentiation of
BMMSC.

[Materials and Methods] BMMSCs were isolated from
wild type (WT)and miR-21 knock-out(miR-21-KO)
mice. Immuno-cytochemical staining and flow
cytometric analysis were used to identify the
BMMSCs. ALP staining, alizarin red staining, RT-PCR
and western blotting were performed to assess the
osteogenic ability of BMMSCs acquired from WT and
miR-21-KO mice. We established calvarial bone
defects in these two groups of mice to verify the bone
formation. TargetScan and pmiR-RB-REPORT vectors
were used to confirm that Smad7 was a direct target
of miR-21.

[Results] In the present study, we isolated BMMSCs
from the bone cavities of wild-type (WT)and
microRNA-21 knock-out (miR-21-KO) mice and found
that miR-21 was significantly upregulated during the
osteogenic differentiation of BMMSCs. Under
osteoinductive conditions, ALP staining and alizarin
red staining showed that the bone formation of
BMMSCs from miR-21-KO mice was less than that of
BMMSCs from WT mice. Consistently, RT-PCR and
western blotting revealed that ALP and Runx2

expression levels in miR-21-KO mice were
downregulated compared with those in WT mice.
Meanwhile, the calvarial bone defects of miR-21-KO
mice showed less newly formed bone than did those of
WT mice. Additionally, the Smad7-Smad1/5/8-Runx2
axis showed the same tendency; Smad7 overexpression
and the expression of phosphorylated Smadl/5/8
complex decreased when miR-21 was knocked down.
[Conclusion] We identified a novel mechanism by
which microRNA-21(miR-21)promotes the bone
formation of BMMSCs and found that this process is
regulated, in part, by the Smad7-Smadl/5/8-Runx2
pathway.
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Wallis # % & F v, D #HOME & L T Bonferroni %
HIBME 21T > 720 BHWBOREREE 155 72 DI H W
& ATP i H:AME DM B O 4 4 % Pearson OAHBFRE % H
W7z,

[#F] ER% Tl B-defensin 3 (33 HAEE & Hlg L <8
M%7~ L (p = 0051), Histatin 5134 E &%
R L7 (p=0017), Bonferroni % HEILEMEIZ XL 1
Histatin 5 (2 KiEEATTIREE L D A RICHEHO WM
VER L7z (p=0003),

B-defensin 3 @ ATP {&MEAEIZFERERICHIML 72 (p
= 0.050) . Bonferroni £ & liHe O#GH, *HEHE & b
B LTI RIR IR A O ATP GV 34 2 2 8N &2 7R
L72(p=0039), —7, Histatin 5 IZFEAEEZ RS LD 5
72hs, RIS ETH -7z (p =0.051).

Pearson O HIBIFR B D 45 F, 453 E @ B-defensin 3,
Histatin 5 CTEfE% 7”8 L72o fB-defensin 3 A%0.991 (p <
0.0001), Histatin 51 0975 TH -7 (p < 0.0001),

FYEZ R TIE, BB 2D LT RKIBED
f-defensin 3, Histatin 5 TRIEM DK % A SN2 h -
72
(i) MEE LR E T d % Histatin 513 C. albicans
WL THESERH LI 2RI, 2%
Histatin 5 2SAMEN & 0 843 % 2 & T C. albicans B



DFEGL) A7 OWEINZ O A5 Z EAREE ST,

B15. YU XA — FOHEH & 5 CICHBAMDE
— T ERFHR D 5 ORET—
LA IR 5 R A 2
2 et e RL g R BB TG 7 5 1)
Sy VAR = MRS (T-REIRT-3ET)
HRLRRE A, © CVERRE T
OfRHEE!, EREE? Hafm!, JRL &?
FMERE, WA R EMEXS kHEigZ°
e !
[(BW] =~ 27— FoEHF MG I3y AH— NI
%7 (Natural Dentition : ND) & ik L CRiBERY IR K
WA L o B2 35 1) B BHAG O 9% 57 R0 A D H B 2SR, L
Too X AN — REERHOPIETT 72 & VTP ARD RO
WT, WA L DR O BT A 5B L 720
[J7iE] #iBrEE, FHRREEICBE 25380 SN AR
HEBRT- 94 (FE#E:21~26 %, P 233, ¥ AN —
N #EBR 2~5 4F) TH 5o K (Mm), BB, (Ta),
JuEiFLZef5 (SCM) IS % 2625 L, RIWEX % it
L7z, EIEI30PBHEORKREALDE Lz, B6N
727 — Z I ENSNT Y 7 b (MultiScope EMG) % H
W, HIREITEN 2 O NS FH R R R L. R
M OMFHIRERIE, B LOMEH» S 108, 108#25
WHHEBLOC20BZ2L0BHOI0BHTE L L
720 WA L ORI R OWE T L EHMmkZ 7> s v T
VA — VIS TR L7z F72, BRI OB, M
VA B X OMISHFLER 0957 B L O AD HEITDOWT
Visual Analogue Scale (VAS) % H\C#lR# o -8
HRFAMG 2 47 - 720
[#3] MG IEND &L T, WfiB X OHEET B
W, WA LOBOEHB L ORADHKE (VAS ff)
MAEEIZEIR L 720 AL, Ak LOmBOLIE Tl
MG, ND & B ICHBELAITRO LN D) o7 WKER
AL, WA L ORIEO LI TIE MG TiElii Lo
AL HIC ND IR L CHRISHM L 720 GBI RN,
DL TIX, Mm D& L& 0-10 #E T MG I3 H =12
BINML 720 —J7, i ENC B 2 F R BUET L7z,
(] MG 128 I AHMERROMMIT2bb,
KR TDH B R DOIEZE 2D O ORA~OFIFIC X 0 BT
OIHFEA LA L, FiEsEiDs I L Lz e RS ND, Wik
B2 X BB T EE) & i3 2 fke G

19

BHAL C NMU) O THRKEL N EREET 2 NMU O
B2 © NITEBI O R L2 E U2 &S S b, Th
LD e, AT — FOEAICX MO/ EE O
HGR & ARALAEEE X, T2 &A, BB OPEY %
5NIHUR AR RO 72b0eEZ 65N 5,

B16. ¥ XA — KOIEFH & 5 CICHBAHIIR
— fMRI & »» & D& —
Ve R (R B RE T2 20 )
2 AT PRI A, ® B e
LYy LR MR A (TRELT-3E)
SRR RRI I, © LIRS ST
OFRERF!, AHEE’ W& RB° JRL B!
£H &5 WE R EUHXS, KBz
A e
[HW] =7 A7 — FoExF (MG) (&, I7AF—F
JE%:7% (Natural Dentition : ND) & Heiig U C g &5 fil
A ORI & WG B & 10 B 387z, F72, FRbinii
KA L DREICA: U 2 BT 095 57 R0 & O H AL A3,
L7zo 22T, MG QOISR 2H0E57 % & ONTHT
AR DWT, IMRI S X 2 KBz 2 fE ik oo 1 Bh 1
DOBEH S, MG A L O ORIEEI~ DO IZ O
THETL 720
(7] #ebagd, FHIEREB X OVDET A M TR
MEDONBEWEET 7V —HEL L K E B 12
% (GEHG : 21~30 %, P 2637%) THb. BEHED
VZARZEAT IR I B A BRI TR L T 2 Fakk RS A
%= (DC/TMD) ZH W 7=k R, FHOPEREREICR
WEBRDLD ol 72, LETOHEREIZ SCL-90-R
& HADS 7 H W72 DA 2 1T o 7285 58, BENihuv
Z LB L 2o ARG H AR KT i i m R H
& [KEF 5 EC 13-12-024-2 %) 12X o TR XN
TWh,
<% AN — FOBEILEEIHE N BERE O F T )
SHEL, 5L UFERE VB EVA L ¥ 29— —
I (ERKODENT) % H\Tls |8 8 ERKOFORM
RVEICTEIEL 7z BfEL 72~y AF— FOKIEZ M
L, WA LCTEREZAMAS L, KaR LB XU
WIS THBRER TR L 720 RIS B RTINS i e
R RRAL @ PHILIPS Achieva Release 2.6 % JH\W T
T1 g, T2 fMRIZ#& L, Hon5—
%1% DICOM a2 L, @MY 7 b SPM12 & v



TIMT ., MATHA SR NI DO R E 21T - 720 EB)ER
HHIZ MG & ND I2BWT, 30 Bl o%es & 30 B o
KA L& % il L C 5 AT - 72,

[#55%] fMRIf#HTICHB VT, MG & ND OiGE 07T
&, —UGEBE (ML), AREENEF (PMA), #i B
(SMA), k| (MCC), ##kE (PCC) 12 MG
DB RIEEE 2R L7,

[£5] MG iZAHEMmmEomkicky, KEThs
HOIEZHEEPLOR~NOREIC X ) EBETFCTDH S
M1, PMA, SMA, MCC, PCC DifF#E» LR L2k
M5, B~ M5 E UGS 2SN L 7z & 5%
ENb, SMC DIEEIHRILIZ & 5 K57 O n1E R 571k
& OBEN R E XN T VDL RS, HIGEHIAN
EL72120 Db B 3EIFEAER L /- L RS NS,
F 72, MCC, PCC DIGEEAYER ORI 0b 5 2
&R M1 IGHE O 5RAL T AR ANI BN T 5 & OHE D
5, WMADHEIMS WZEHERENL, LEDZ &
5, AWFEICET S MG (2 X 23E8) i ZiG B o Ak
& SMC #4142 Hi9E% & MCC B X O°PCC 75 D%
R & IR 2 W REEASE 2 H Tz,

[Kiaw] ~ 7 27— F ORI B HIBIZ B %8
BEFIGEIE O SRAL & HHEIC X D A LD 2 AT Eilk k. #
MUCHES kB 2 1 L X5 2 812X ), IHBHOY
CYF—3aryo—o0kiEs LTHEHTE %,

B17. IBEAZ XAFEMBRY I —-FII—-FITb2D
TS LOEREOMNEFiEICE T 2445t
VI f e il e CRRIIPE R R 1G240 0T)
2 e S 2 A
OF"] , BEEER® EEFELTF: =2H B!
FegTF:y MR &'
[(B] #r7-zBRAMECTHLR) Z—F VT —TF
VA b v (PEEK) WZHUH A9 A 2 0 L 723 PEEK
DERISHZ B E L, FEM o TS L OME
FMNXF T 5 Candida albicans (C. albicans) DIFHEHE
WCOWTEEIKH 7T 7D VL Vv E R L 72,
(7] EBRMEHEEERRAT 700V Y 28 (R
T =N, AR, HHE LY, UR/ 7 e ¥y
A FDSP, ¥R &MY —v —, Hul; LT, PO),
PEEK 1 ffi (VESTAKEEP® > # )V, ¥4 )L R= v
%k, BE LT, VK), 3,5, 75 10 B X OV 15% O
T CTHAE L Z2PUH A5 A (DL7900, H A M+

2 1
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BRA &tk @2 WINE PEEK O 58 & Lz, =i
FREBEORBEAKIZE X264 mm, 1810 mm, & & 33
mm O L, £ 10 Bk 2 81E L7z, =R
B, KMETmABEEZMEHL S
1S020795-1 12#: UC, SZrif ik 50 mm 7 0 A~y K
A¥— K5 mm/min & U7z, FFlEH TS,
FEPERR, 0.05% BTEZE TR OIS T (0.05% Wif ) & L7z
C. albicans {475 B 0 K 1X, £ & 10 mm, 1§10
mm, E&E20mm OfiEE L, %2 ke 8 EL .
C. albicans WERBRIZT LA N—F L v 72—V 3
VAR (BHI) (2 C. albicans @M L, 24 W R4
REFEL7-b 0%, FlBukt A8 msE KEE oM
B HIERZBR U755 (i) (22 h 2
A, 24 WEBIIREREIE L oo Hiaeth BRIk & RS 5 5
WO WL, WEABAEKCEEL, B E TR
JEICA A LTV LW ERR L7 2o BRIR 2 i A B ATk
IR, REICHE LTV AR BT RS HRL, A
74 NVARE L7z, Wilk% 10 BB ABEICTh
YV ¥ GE R A~IRHE L, 48 BRRIFRBE a8 Lo, g
BRELLEED?S, FHBKRICHEL TR
(CFU) =z ZENEE L7,

(53] = gsRBRIC T, YW 7 9 A3 PEEK 1%
1S020795-1 #&# %=L, 77U VLI EHKLT
EwiiFE S, fFEES, 0.05% i &R L7z, 10%
B LU 15% OHW AT A %M PEEK & PEEK & Ik L
T, HFEMERIEARICEWEE RO, IFmI B L0
0.05% Tt I3 A AR NEZ R 720 PUR A T A TRINA
PEEK DLW AT A@IMEE & C. albicans {7 IZAD
HHBIBIAR % R 726

[ 55] 1S020795-1 #& e % il 72 3 VLW 77 5 A G
PEEK 1336 KM R & L CHRICHI AT e TH 5 2
L, VIR A I ADWINAS C. albicans DA &R 12 HH
ThHbHIEHIRBRENT,
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