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6. Effect of 4-META/MMA-TBB Resin containing CaCl. on dentin mineralization

(ONahid Al Nomann, Shuichi Ito, Takashi Saito.

Division of Clinical Cariology and Endodontology, Department of Oral Rehabilitation, School of Dentistry,

[Purpose] Recently, restorative materials with multifunc-
tional properties have been incorporated into clinical adhe-
sives. The antibacterial monomer MDPB (12-methacryloylox
ydodecylpyridinium bromide) is good example for such a
material. However, the long-term durability of resin-dentin
bonds continues to require improvement to avoid occurrence
of secondary caries. Incomplete resin impregnation into the
collagen network leaves an exposed zone of demineralized
dentin at the base of the hybrid layer. It has been known
that the exposed collagen fibrils in this region are suscepti-
ble to degradation over time, leading to a reduction in bond
strength. The purpose of this study was to determine
whether ions released from 4-META/MMA-TBB resin con-
taining CaCl, can accelerate apatite induction by a model
demineralized dentin and increase durability of resin-dentin
interface.

[Materials and Methods] Phosvitin (PV) immobilized
on agarose beads with divinyl sulfone was used as a model
demineralized dentin. The PV-beads in mineralizing solution
were incubated at 37°C, specimens were taken at several
time points during the incubation. Then the PV-beads were
analyzed for bound calcium by atomic absorption spectrome-
try. Additionally the specimens were observed using scan-
ning electron microscope (SEM). Flat dentin surfaces in ex-
tracted non-carious human third molars were created and
sample was prepared (Isomet, Buehler, Lake Bluf, IL, USA).
The sample was divided into 4 groups ; 4-META/MMA-
TBB as a control group, 4-META/MMA-TBB with 5%,

(53)

Health Sciences University of Hokkaido.

10% and 30% CaCl. as experimental groups. Micro tensile
bond strengths were measured with EZ Test (Shimadzu) and
analyzed statistically after 24 hours, 3 and 6 months.

[Results and Discussion] Mineral induction time was
decreased with increasing concentration of CaCl,. The 4-
META/MMA-TBB with 30% CaCl. reduced induction time
compared to other groups. Micro tensile bond strength of 4-
META/MMA-TBB with 5% / 10% CaCl, stored for 6
months in distilled water showed no significant difference
compared with control group. In case of 4-META/MMA-
TBB resin with 30% CaCl, bond strength were decreased
compare to control group. Ca™ binds to phosphoprotein can
mineralize the dentin so, in mineralizing experiment in case
of 4-META/MMA-TBB resin with 30% CaCl. amount of
Ca™ was higher and mineral induction time was shorter than
5% and 10% CaCl, group. In micro tensile bond strength
analysis in case of 30% CaCl, group the bond strength were
significantly decreased than the others groups, but in case of
5% and 10% CaCl, group there is no significant difference
than the control group. Further analysis of long term dura-
bility is important for identify the adequate percentage for
dentin mineralization by maintaining the bond strength of
the materials. These results suggest that 4-META/MMA-
TBB resin containing CaCl, have a self-repairing potential
with regard to interfacial leakage. In future, further analyses
of long-term durability and self-repairing property are neces-
sary to develop new adhesive materials.
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PEAL$ 2 (A N 7EBIECa® HEA © SOCE). Jai Rkl
RQXIX, ThGIZ & 2 SOCEIZHIH L 222> 72, —HQX
&, Mgt cCa A A SE R WEMETH, CChll L
M Ca® e o 5% B L 72

(8] 4EOERTIE, FFTRREER QX AN LA A
N7 5 OC R A T 5 2 EAVRE N7z QX
MR % B8 L 2 WEL S, IS oY IR fF
T 5 LAY Y MSLBE I 2 R ARD &
Nz, Lo L, RPTMEEEOERH M2 ER O 45 7
P2 &9 S TR RV, A, IS DY
B, a7 RV yZHREL AT 5Ca B ER ME I
i RS % B9 A T REME A RS A D B

[#53R) J5 7T R4 2 QX ASCChIZ X 2 #lla A Ca®™ i
OLEAZIRIL 72, SRS, MBEICHEET S
DA My BROIGNC L 2 & F 2 b,

12. A XPHEMRER LT XBREFHEROEFHICAN ORIEE

[BW)] ¥EE 7T — 7 NOMAEWIZE > TRER L 2
0, DR EONBEBGSEDRRK & 2 5. H2EIL T
DAY OBTEE IS 5 2 LT ENL, TR YE
APFICELEEZONS. A AR O IIRESTE 5
FTOM, RAMMERICEZ DL L1, FHhicsk
DV EGF L — MER o 7o 2 F A BT A -
ST B EDPHENT WS, £2T, A AEHEWRIC
EEND KN E LT AR L CHRAEHTE 2
Wk EZ 72 KIFETIE, A A RtfokRZEF Y ER
WS L AF ABEZER L, ZOPRMEE M
Fadds s 2 G- 2 5 B DWW TR L 72,

[HF&E] Fv by VEHWTKELF Y ZHRZ
WM TR L, WAERGFEL.. BRI oF FEY
B L 7-80% % /7 — )VCHEDE L, Mii¥ 2\ L
7o R, T8 ) —VERBERE LD 0% 1 A EHE
PRI & L, SkOVEMREL T AT ARAE ER L
7z.

givails ,

PUBI M 13 Streptococcus mutans, Porphyromonas gin-
Candida albicans % > T #e V58 H [ 1E & B
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Orfrlsaene, BIfdse, hE
b BRSBTS 5 AR
el R SRR R S e A W o R A W 2 o0 B

(MIC) L ARBHEE (MBC) 2<% L bz, &
S HAEDOHREE 1 %N 2 72354 OMICRMBCIZ 5 2 %
WOREIZOWTOIET L7z, 72, Mo
X9 A AN B GEE 1 2 WST- 1 & W72 5 ClllsE L
7z.

[(BRHIUBE] KPR O &4 F A EEIXF v b
THEE L 7285660~67ug/ml, 7Ny b OB;4E12. 8ug/ml,
F AV 6 ugml TH - 72, A FAEROPUR I
ETOEMTHASINTZD, S, mutans°C. albicans £ 1) b
P. gingivalis T £ V) BWHLRVEAFRO S 7z HE 2 @
L 72558121038, mutans R C. albicans TIEPLREIZILT L
7275, P. gingivalis Tl E AEZEAL L o7z, &
7z, AREEEETE RSB L Q3SR O F 7 Vi Tl
LT oMdE L RO 7208, LIS CULAM g S G %
W LIERBD SN o7z LLEORER, A AR
I E TN L AF A BRI A L, Aiargsm
EHICEBEZ RE LW s, HWEHIBWTHHTH
BT EDTREE N
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13. Veillonella tobetsuensis A3 Autoinducer- 1 D&M & Z DERDFEH

(B8] siflo KRB TH 2 ) flte RO JHRIZ O
PENA T T4 NVATHY, ZORBEHIER & L TStrep-
tococcusl®, FIMEAET & L TVeillonella & 731 & 41T \»
L. INFE TOWGEBEMET, HiEStreptococcus 4 HTE,
I Veillonella 6 WAED 224D A DOH T, S. gor-
donii £ V. tobetsuensis DR G, HEEZRZ ST
12, MHELDONAF T4 VARSI EFHLH
L7z ABIETIE, SNOMREMIZE N1 47 1)V
LTSI A B2 IS L D S Tnwg &%
Z, V. tobetsuensis 75 & M 15 HARZEY E T H 5 Autoin-
ducer- 1 (PAFAI-1) % pEAL TWA D% L7,

[H3ER] R HEEEE R OV, tobetsuensis 75 3% 1% % [H
EORRRTF VT2 AN L, 1E8%, IRMEEZE L2
S L D E S NREEZEY T Y ) — VIR S
b OEREELFEREY L Lo, B RERLEY E ERE
ruax 7774 — (LUFTLC) JEH, 72 by @ AF

OEBWOR, EIER, HIHF,

BRHEEE, i X
b B RS Bk A e R
A [ R OR S S L e A Wy S R B A W 2 0

2 =55:45) TREML, EHAZEOTLCIZERIL (254
nm) MWL T, LS E 1~ 7 O I2550 THI
DIo7z. HoNZE&Mm45% 1mLT ¥ / — )V CTHiH
L, WEEERE, 45uLT % / — VIZHER L7z, Kb
W2k LT, R. radiobacter NTL4 (pZLR4) % L 7K—
F—fkELETL = T vk 2IT, AL- 1 OFEMED
AMAMERR L7z, SPOLEICLY, 2otz E=L
7z.

[(BREEZZE] FL— 7 v+ O, TLCHE 4,5
IZAT- 1 IEWSRBO 6Nz, T2 hoxEm L, Al-
LIGMEZRE L7258, H45 4 125 D VAT TGS
BOLNTZ, TNOEORRENS, YR OV.
tobetsuensis75AI- 1 * EET LI EDRHL N ER D, £
DA REROBI AR S N7z, 41 IEGC-MS & F v
T, ZORERIT 24T LI, NAF 7 4V AR

T HHBOMM2AT) FETH 5.

14. BAFHERDEWVICK ZGLP- 1 DL

O

[BW)] v T4 R7FF-1 (GLP-1) &
FHAUZE /NG DN AR T & 2 LI A & 25
ENDLKRIVELSTHY, 42 A) Uiz itEl, &
L 7z M4 % B9 2 /B & 2. 2 O FEiHE & L Cidim
WD E5, AW X BB ENOMARMZ: Efk 4 72
LODVHEINTVLEH, ZOHFO—DIZHKEMRE I+
L7250 RS b i ST . ST 4L, THIE
MEREMIEZ ML, GLP- 1 D% ER &5 LD
RELOT, BT R F 72 3R E SR o B X
% HIGEYREDE 7S, MUVEME DI IZBY 54 5 GLP- 1
DR UWNT- 2 B 5B DV TGS L7z,

(F5i5] FEREY 213 4 Bk Wistar RHEME T » b 28I %
7z RO - BEmARER (a7 ) %y b,

MRASHING) BT 28 GEMHMER) O - &8
I SR AEH & 7l — DRI 577 & 7 A B EE & 33
LB (HMHE) Z2E L7, 4BRHMAE w258 Th
ZFNOHEE % 10kcal/kgiB I S & 72, FIROBIE A EER
SR 727 2o 72 DIWEBRAL L 72, FRHE B AGHT

EINEHIR155 1, 30414, 605148 £ U905 %12, DPP
-4 OFER % I L 723 % - CREIR £ 0 8k
MO A AT o 72, MUBEAE 252 L7k, Mg o
FIGLP- 1 j# % % Enzyme Immuno Kit (EIA) (BRaUZHL 6%
YEAWWISERT) % F\» TEnzyme-Linked Immuno Sorbent
AssaylZ & D HISE L7z, ki, MHMEEE, JEMHMBHED 2 #E

AR RS, BNSDENCT MO Y URERIE [ 4

M, BT, fEAKRAEDIZ,
Bl 31 NS
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JIPESEsR, EHIK, Wl 7
SRR TR RE ISR - PRI & P AR 22 0 BT

F A (HE =R A ) 0. 1g/kg & JEMEN I 5
L, fRHBIEIETT, BARG1G %, 30551k, 6055
B L V905 1%ZDPP- 4 O [LER] % i L 7z 8R4 %
W REIRA S EIR IO $R I & MEE O Ml E % 17\,
EIA % F W 72 [E KR O T3 CHLE 12 B0 A G ERIGLP- 1
TERE A HIE L7z

(R LUEE] SR OBIUEOMME IS b1
LR U72h, B, BGOSR S B S IAEE S
HEEEIRDO SN o 72, EERIGLP- 1 IZIB
BAfETHT, TEEGHAE150 5 L U600 TIE Wb Ak
XRRD BN Do 7228, HBEBALE305 B & UN905 D 45 e
FUCIREMG R b L QIS AE EICEm W E R L
7o Fl, 7ThuErERAWCREMR IO Y 7 21T
ol A, MBEORESICHBIT S IMERE, HENGLP-
1 IBEFICEEEIRO NG o7, LR TRO LN
BEEVPREMKEEZ 7Oy 79352 LIK > THEE LT
ZEhs, HMZ X AGLP- 1 O RS 513 B
BRENL, BEHINTWILEEZLNS.

[#&5R] AHFZe 2 & FRIRIC X B IHEENRE 0 &\ S
GLP- 1 DG KIZTREBIZOW T 21To 72 L 2
A, DT oz s,

1. JEMHMSEE X 0 S IEMSEEICGLP- 1 O IMEED A &
IZE LD BN

2. MHMBIC X ZGLP- 1 A MEHEMERIZ 7 o ¥ iz &
S>THE SN,
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15. Effect of type | collagen on MDPC-23 :
an in vitro comparative study of collagen derived from porcine skin and tilapia fish scale

(OJia Tang, Takashi Saito
Division of Clinical Cariology and Endodontology, Department of Oral Rehabilitation, School of Dentistry,
Health Sciences University of Hokkaido

[Purpose] The purpose of the current study was to com- proliferation on 2d and 3d (p<0.05), while P-COL only pro-
pare the effect of tilapia scale collagen and porcine skin col- moted the cell proliferation on 2d (p<0.05). ALPase activity
lagen on MDPC-23 cell in vitro. was up-regulated on T-COL and P-COL for the three time

[Materials and Methods] MDPC-23, a rat odontoblast- points (p<0.05). ALP and BSP mRNA expression was
like cell line, was used. Type I collagen from tilapia scale (T slightly enhanced by T-COL and P-COL at 7d without sta-
-COL) (Taki chemical, Japan) and from porcine skin (P- tistical significance. T-COL and P-COL accelerated the min-
COL) (Nitta gelatin, Japan) were used. Cells were inoculated eralization by two-fold to that of control (p<0.05). No sig-
on those collagen coated 35mm tissue culture polystyrene nificant differences were detected between the two types of
dish. Non-treated plates were taken to be control. Morphol- collagen in each experiment. Matsumoto (Matsumoto R et
ogy of cell was observed under phase contrast microscopy al., 2011) reported a five-fold higher ALPase activity of T-
(19 hours, 44 hours, 3d). Cell number was counted manually COL in comparison to P-COL on human mesenchymal stem
by hemocytometer (2d, 3d, 4d). Cell differentiation was cells. The potential reason for inconsistent result obtained in

evaluated in terms of alkaline phosphatase activity (6d, 8d, this work to theirs might due to different type of cells used.

10d) and real time RT-PCR (7d, 10d). Cell mineralization [Conclusion] This study demonstrated T-COL and P-
was observed by alizarin red staining (10d) and quantified COL both enhanced initial cell proliferation, promoted cell
by Cetylpyridinium Chloride (CPC) extraction. Tukey multi- differentiation and mineralization, no significant difference
ple comparison test was used for statistical analysis. was detected between these two types of type I collagen.

[Results and Discussion] T-COL promoted the cell

16. LPSTRERIB Eh/-b M EREEHIFHEOtype I, NV, Xicollagen Fibronectin® X FJL1L

O, SFFEL, FEEHE, PRER, ME
HHOGA, AR B, WS, TERM, KEEH
U R R R A AR BB - RS R B R LA S B
T BRI R S IR - B RE R R e i A 2 0 BT
[BEY] DNAX FALIZ YD 2 27 4 7 ZADOMRER  FINL7z. RNAFSBURNTIE5528 L 7-#2 7> 5 mRNA % il
%bDTHY, DNAOIRERII OB b I12# iz WL, EmEMreal-time RT-PCR{%E (SYBR Green®) 1 &
T OFEENEAT LR TH L. WREHHEEMBTCO  ORT-PCR#E: (KAPA®) 12X ) 1fF->72. DNA X F )Lk
AFWALDZEALIZ DWW TR AR EAL . RIFZETIE AT 1L BRI L 72 DNA % Bisulfite L ¥ 2, 2 & 1Y
P. gingivalis H>RLPS T » SRR HESE M (HPDLs) Methylation-Specific PCR (MSP) % (SYBR Green®) %
RN L 7256 ORBBEOR K5 Th Htype HWTITo 72, 55 L7245 H 1 Mann-Whitney U7 12
I collagen ( I -collagen), type IV collagen (IV-collagen), THE - WET L7z
type XI collagen (XI-collagen), fibronectin (FN) D Z$H [(ERBLVOEE] LPSOEMHIEIC X Y T -collagen,
LI b7 uE—F —HIBODNA X F VLT IV-collagen, XI-collagen, FNOZEBKTAH N7z, 2
{17z, o OBIRT- O 71 E—F —HHICpG island | ZDNAE 2
[#i5] HPDLs (LONZA) ($10%FBS& ADMEMEHL  F Vb8 b7z, Db Z &5, HPDLsId I
IZP. gingivalis HRDOLPS (WAKO, ATCC33277) 1upg/  P. gingivalisFHROLPSHIEIZEE S 115 2 & 12 & ) mRNA
ml% 3 HEICHRM - ERMEREY R L 2208 s OBBLT 24T 525, N5 IZIEDNAOHL A F V1L
L 1~47HREEELE. 3y b= )VIZEERKE  2B5 L Tn5E Z EATRES N,
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17. HEMEESRRAZ v MEEHICRIET

O 8, Rk, BEREERT,
AL B HR R A g A A LA o - e

[BR] T4 BIERRICB VT, B E NS
RS 7 & IV CEREN, HENICTEBEE 04 )75
BAWET LI LI ) THFORERBEEZIT> Tw
B, L7zhioC, BRI OEIER IR 5 EIS G
DAHZALmWAZ LI, HBIEFKRIZB W THD TE
BLRMETH D, R TIE, BSOS S H
952 ERHMELT, WEMT v b oUkin s
FETIVE WV CHEBMENZ BT 2 TEREZ IO TRl
FHMEE B IR 7

[(FiE] (VAR 7 Biso BEMEWistarsh 7 v b (2108) %
vy, FHBIE ORI AR 2 RS 5700, LY
BIRIC LD B AR & s LKA L a T o 7. FEER
R, 2, 3MME L, HEREERART v M
HEREEE LCTHW . ()& EBRIHM T 1%, M2 —
WL, ES 7umD /85 7 1 YR RERL .
Y 2 IZH-E42 5 & Toluidine blue4ets (pH 4.1) % i

(59)
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ICEIY 2 HEBFNERE

S8 W, #EOF
BH R EHE 05
L, M Big L.

(RS LIUEBRE] (VEHICBIT 2 THEEKE X, #E
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HRAFJB TR GBI STz, (2eA% B CRMER o
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ZERDTHS, B LTI BIET MR 4 5 IR S A8 25
AFruxY—%@EDl 4B EHOEBSEIC BV
TR O BETE, SRR OIS, JENE EAZ R O
REIEBIZE SN 2o 7 D EOMBSENZEbIE, s
% APk ) SEBIER S~ O 1 T BT O TUE L0 B SR
DG & 2 Sz,

[#55R] WEM T v MFHBIETER L, A LICHEH M
i EOMKIZL > TELT A ENHLNE o7,





