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A Study on Adhesion of Adhesive Resin to Dental Alloys

Hiroki OHNO

Department of Dental Materials Science, School of Dentistry,
Health Sciences University of Hokkaido

Abstract

Adhesion of 4-META resin to dental base metal alloys and precious metal alloys was investigated in relation to the surface
structures of the alloys. The surface structures of the alloys were mainly analyzed by electron spectroscopy for chemical
analysis (ESCA). Section 2 discusses the bonding ability of 4-META resin to base metal alloys (Co—Cr and Ni—Cr) covered
with passive films and oxide layers formed by high—temperature oxidation. Resin—passive surface bonds were stronger than
resin—oxidized surface bonds.

Section 3 discusses the mechanisms of destruction of metal-resin adhesion due to water with the findings of the surface
structures of the alloys. The water content at the adhesion interface was calculated with the solution to Fick’s second equation
to discuss the degradation at the interface with respect to the water content. The water durability at the adhesion interface was
investigated by separation tests of resin film using liquid nitrogen. The thermal stress induced by thermal shock was calculated
by the three—dimensional finite element method.

A new method (Ga—Sn modification) for promoting adhesion between precious metal alloys and 4-META resin was devel-
oped and it is described in section 4. Gold—based and silver—based alloys modified by a Ga—Sn liquid alloy showed both high
bond strengths and also excellent water durability at the adhesion interface.

In section 5, base metals were added to a dental precious metal alloy to develop alloys that adhere strongly to dental adhe-
sive resins without surface modification. The ESCA analysis showed that oxides such as In;O;, ZnO, and SnO./SnO played an
important role in improving the adhesive ability of the alloys.

External and internal oxidation zones composed of Cu oxides were formed on the surfaces of dental precious metal alloys
containing Cu when the alloy was heated at a high temperature in air. A sponge—like structure was formed on the alloy sur-
face after removal of the internal oxidation particles with an acid solution. The bonding strength of 4—-META resin to the po-

rous alloy surface is discussed in section 6.
F—7—F 3, HEHE®, 4-META, K, ESCA

1. F & GaELMEICHEAET IEARBEEE/ v —L LT,
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KOBREZ, EeEmEOllbkez KigEPTEs 2
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5.
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Hb. PhHEKE L TOEROEmMEE L, AE&EMHRT
LMEROMEEEICL - TRER L, Thbb, 520
J &ML & o TR S N5 BRLY Ol & =
WEZ L. EEAEFAEEEEET A 7201203, &
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F 70, BAEMBEW, —RRICHERIREETIImE IS L
TWDAS, KPIZRIET 5 L BENPKRTT 5. HWEE
HIZ BV TR S B EAEHEEDE, KOFAE T T
ENDBDOT, MWAREICENEEMRELZHEETS ETY
W RO FE S L A OBRE M 2 2 LIZEE

CH,

|
CH,=C-C00-CH,~ CH,~ 00C —CO\
-Cco”

(GH,),B(O),

Fig. 1-1 4-methacryloxyethyl trimellitate anhydride (4-META) and
tri-butyl borane (TBB).
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REXTIE, @BOKMMEE LA DOHREH S A2
L, WARPEICEEN 7250 2 355 S OREE 2 Wi H i &
L7z, REEEOMIIZIE, AE&0KAESE % MITT 2
DN L 72 % BIRT 5 LB H 5. & CTRIF
FeCl, KGR TR L XBOLE T (ESCA)
ERA L7, REEFREINE, Htom2 5 EamD &
[ O ik SR & AT S 5 DI D, F7ZESCAlY, 1
nm7 — % — O % f#T T & 5. ESCAD3HTH
WEHEEICHEGTARMOIESTIFIZHLTVAET
¥, ESCARIEAEBR & MYIT 2 720 D)) 3 T
HbH. R, BENTT VI ALY - ZyF Tk
ESCAGHI ## VET I L2 Lo T, BEOKEMSE
SHIANZ BT 2B DACFIRTEDFRHT & B3 O % A5
BETH D, REBROSEMETIE, Ty F ¥ 7 EEITHM
T0. lnm/secTH 5.

KECIE, &8 ORMME & B4 1IR3 5 SRR
g8 (1 -2 - 3f) A0 EIZET 50T
(4 -5 - 68) O2HEPLEHENTVE. T4b
b, WO, PEME L COWEHHRERA SR
15 % ESCATREM AT L, FKiofkE & BE ORI
DOWTH U7z (28). T 72E4MESE T, KO
T3 2 RECHAMED PR SN L7290, K2k oH%
EREOWELZNL 2 ARDL L IZEETH L. 22T,
KIZ X BHIEEO MBI 30 X | B T Ot KD
AR A 3R A L7 (3 HH). KRICEN 0K % FdH 5
PEEBEEOREMYEE LRI L, Rikhs & BEk
DERIZOWVTE L7z (489). fiw<, RELE %L
B LVWEEHESREGEOME LKA (5H).
BRI, @EERMICEHILEME © AR 580k ¢ I8 H
L, LI ¥ ommsezmibs 28 L AL
TI_REL7 (68).

Table 1-1 Compositions of dental alloys.

Au _P[ Pd Ag Cu In Sn In Cr Ni Co Fe ather

TypelV' 70 3 8 10 1 i S

4K 58.33 - 3 137 2387 1 -
Ag-Pdi 12 - 20 55 10 3
Ag-Cul . . . 0 27 3
Ag-Bn - - - 65 13 2

Ag-In® . " 1 AR . & 24 ¥ . . # 1
sUs 18 8 - 66 9
Co-Cr 23 A a7 - 15
Ni-Cr* 15 59 15 11

~ "Casting Gold IV M.5, GC, Tokyo, Japan; 'K.14 M.C. Gold Alloy, GC, Tokyo, Japan; ‘New Palla Gold, Tokuriki, Tokyo, Japan; 'Yatagin,
Yata, Osaka, Japan: Miro Silver, GC, Tokyo, Japan; "Salivan, Nippon, Shiken, Tokyo, Japan; “Suncolium, Sankin, Osaka, Japan;

“Sunilium, Sankin, Osaka, Japan,
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2. B RESOKRERE L EEMY
2-1 Co-CrE&\IA T 2 HAE M L AE RS
RETTIE, R DOCo-Criy4: L4-METAL ¥V > & D
BERSEMNL L L LIZ, ESCATEED KL%
AT L, BaORMKE AL OBREHL 2L
72 (Ohno et al., 1986a). 5IaE#ERTIL, Fig.2-11I/RT
KB EMH L2, A7 Y LARWE AT VL AR E
EICEE S, »oBEAEOE S 250umiZ$ 5720
12, Fig.2-212R9 A4 7 0 A — % %fi§ 2 79575 3 bn s
B% M7z, Fig.2-335[IRABDO 720D Y 7 THh 5.
5InRAER T TS RIS, AR IR EE 3 (—196
CT) &k (40C) 1% 1 rHiRIET 5 8 A 27 )V %2000
ALz, LYY EEROBBRREOECEFHL
T, BAEREICBILEZEH S ZLICL - T, #55
I RIFTERERAKEDOENERL T 2720 TH 5.
AN TGS 556, BEMRSOAR LT, Mgk
KXHBHEIT L7z, BERK % Table 2-113RF 5 2125
L7, Typel 13V Y v DEEREE, Typell IXEEM
e REBIEOREWIETH 5. Typell IR AHIET
HbH. I, BERORBIIBWTHAREL ST 5
BET, B A 7 VOEBIZL > THETL5 4 7TH
. WAEWDS DG, OSBRI AH NS
5. TypeVidTypel L MDIEETH 5. TypeV IF &K
PREHIEZ BT L2HE6THL. BELLVIVHFROLE
CFEELTVBEGAEITIE, Typel &b, ¥, ¥BE
PEASTECEEIZIE, TypeVOBMIAZ 2T 5.
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T Insort
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U-shaped Piece

[=—18-8 Stainless Steel rod

L~ Suldering

1
|
'
[ Co-Cr Alloy Chip
" (or Ni-Cr)

: Adhesion

r — 18-8 Stainless Steel disk
_l__ !
I-—u—]

Fig. 2-1 Tensile test piece for bonding strength
measurements. Alloy specimens were bonded
with adhesive resin to an 18-8 stainless steel disk.
The U shaped piece was applied to the groove in
the stainless steel rod for the testing.

Fig. 2-2  Adhesion apparatus used to bond
the stainless steel rod vertically to the alloy
surface and to maintain a constant 50-um
thick resin layer.

Fig. 2-3 Jig for the tensile test.

Table 2-1 Failure types and notation.

Fallurs Type Ohmerve A Pigure Motation

@,
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Repeated Measurements
Fig. 2-4 Results of bonding strength measurement
obtained from specimens bonded to the as-polished Co-
Cr alloy surface. The left side shows the bonding
strengths without thermal cycles (no-thermal cycles) and
the right side are with the thermal cycles. The horizontal
line shows the average of the repeated tests.
300°C for 5 min
50
[ X ] [ J
[ ]
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Repeated Measurements

Fig. 2-5 Results of bonding strength measurements
obtained for Co-Cr alloy specimens oxidized at 300°C.
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Fig. 2-6 Results of bonding strength measurements
obtained from the Co-Cr alloy specimens oxidized at
500°C.

50

Bonding Strength (MPa)

O 1 1 1 1 1
0 10 20 30 40 50
Interface Fracture Ratio (%)

Fig. 2-7 Relationship between bonding strength
and area fraction of interface failure at the periphery
(Interface Fracture Ratio) from the tests of
specimens subjected to thermal cycles in Fig. 2-6.
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Fig. 2-8 Reflection electron diffraction (b) 2py/2
patterns from the surfaces of the as-polished As-polished
(a) and 500°C oxidized Co-Cr alloy specimens (b). Cr 2af2tey
2Py /2
Table 2-2 Lattice spacings and intensities observed from diffraction rings (in Fig. 2.2-1 (b))
with the data for Co,O, from the JCPDS card-index. An 'X' indicates the absence of an
identification lattice spacing. *E
w
o Surface l
£ |
l Reference substance measured by X-ray j
Observed values [ JCPDS card 20 sec
| Cogly \—'
Ring No. dA 1 ‘ dA /L hkl
1 4.71 m 1.666 20 111 40 mec
2 2.88 s ‘ 2.860 40 220 - ;
3 2.46 VS 2.438 100 m -
a 2.33 vw 2.333 12 222 580 580 570
g i gg x \:v ' 2.021 25 400 Binding Energy (eV)
7 1.65 w 1.6505 12 422
8 1.57 s 1.5559 35 511
]g i;; X ‘i, | 1.4293 15 440 Fig. 2-9 ESCA spectra at different
11 1.29 v 1.2788 6 620 depths of the as-polished Co-Cr alloy
12 1.24 “ [I .2330 12 533 specimens at varying argon ion etching
: 1.2191 8 622 times: (a) is the Co 2 ab
13 1.18 - 11671 1 444 imes: (a) is the Co 2p, , spectrum and (b)
14 1.14 vw 1.1321 4 711 is the Cr 2p, , ; , spectra. The 'surface’
i; } 32 w [ {gggg ]E gﬁ spectra are from the surface without
. w . 5

argon ion etching.
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Fig. 2-10 ESCA spectra at different
depths of the 300°C oxidized Co-Cr
alloy specimen.
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Fig. 2-11 The observed Cr 2p, , ,, spectra (heavy
solid line) after 80 sec argon ion etching of the
Co-Cr alloy specimen oxidized at 300°C resolved
into the spectra for the metallic state (fine solid
line) and Cr-oxide (dotted line). The area fractions
of the spectra give the concentration of the two
states.

As-polished

Concentration (at%)

100
Argon Etching Time (sec)

Fig. 2-12 Depth concentrations of
Co, Cr, and O from the as-polished
Co-Cr alloy specimen. One sec of
etching time is equivalent about 0.1
nm etching.
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RER G &2 MBS 2 R DIRFECox passiver 1F, 3 (2-1) T
KDDL ENTE D,
Cox pussivey = 3 (Cer + Ccr)
72721, Ccok Cerld, S HFMIIBIT 5 EALIKRE
(unknown) D Cok CrDEJE T, N ZFNFig.2-13D
(a) & (b) HKRDDLIENTE S, Fig.2-171%, &
BRI 2 MRS A MR O FRIME (Fig. 2-12) L&
HzERQCLDOTH L. FHEMEFRMEIZIZIZ L

Table 2-3 Reported oxide chemical shifts A Eg (eV) with reference to the metallic state.

| Oxidation

T P Encrgy ‘ AEg (eV)
Element Oxldee | states level Data taken from literature

 Co CoO ‘ 11 Ipaa | 29,22,2.5
CoaOy I+ 1.8
Co203 1 | 1.6, 1.1

Ci Cra0s ] m 2paz 3.0,2.5,24
CrOa | v ‘ | 45,49 - B
Table 2-4 Measured chemical shifts AE (eV) of the unknown Table 2-5 Characterization of the as-polished and oxidized surfaces of the Co-

peak obtained from the Co-Cr alloy surface before argon ion
etching with reference to the metallic state.

Cr alloy. X: the unknown substance, ?: chemical state not determined by ESCA.

Surfac

e Reflection electron

Surface Measured AEg (eV) pretreatments - diffraction
pretreatment | Co 2puz Cr Zpus As=polished | Co(Il) +Co(0), Cr(Il)+Cr(0O} Amorphous
As— palished 9.9 2.8 300°C Co(?), Cr(m CosOy + X
300°C 1.7 | 2.5 500°C Co(?), Cr(ID Cos0s + X
500°C " 2.2 2.3
- (b) 50 E 300 °C for 5 min
s0 bk (a) 50 C
As=polished As-polished 5
y- g e
iy - VI o Lttt o
a0 b Co 40 - ‘b &
I (metallic) - k! ;
1 ~ S A 3
g | g g
&) i < a0 b g
g T g e
g i k5 2
< . = (5]
=] ] =
g i g g
S 20 H g 20 S
S i © cr
i {metallic)
i - i
1 10 a” o
4 L/ Ccr Otmmem o,
3 co ‘(N:m‘m) L L "
{unknown) [ § Ry = 0 100 200 300
0 100 L] 100 Argon Etching Time (sec)

Argon Etching Time (sec) Argon Etching Time (sec)
Fig. 2-13 Concentrations of the metallic and unknown
states of Co (a) and Cr (b) in depth, obtained from the as-
polished Co-Cr alloy surface (Fig. 2-12).

Fig. 2-14 Concentrations of Co, Cr, and O in
depth, from the 300°C oxidized Co-Cr alloy
specimen. One sec etching is equivalent to ca. 0.1
nm in depth.
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Fig. 2-15 Concentrations of the metallic and unknown
states of Co (a) and Cr (b) in depth, obtained from the
300°C oxidized Co-Cr alloy surface (Fig. 2-14).

Fig. 2-16 Model of passivated surface on
stainless steel (Okamoto).
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50 F As-polished

40
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20 Calculated

Oxygen Concentration (at%)

10

-b{ Measured
T
100

a

Argon Etching Time (sec)

Fig. 2-17 Measured oxygen concentration
(from Fig. 2-12) and calculated oxygen
concentration for six coordinated -OH and/or
H,0 around the metal ions.

50 k

40

300 *C for 5 min

an

Oxygen Concentration (at%)

Calculated

100

Argon Etching Time (sec)

Fig. 2-18 Measured oxygen concentration (from
Fig. 2.2-7) and oxygen concentration calculated to
be necessary to form Co- and Cr-oxides.

(oxide) DERE, T 7bHBCeok Cerid, I ENFig.2-
150 (a) & (b) DoxideNHRDALZIENTE D,
Cox (mizey = 1.33 % Cc, + 1.5 % Ce»
Fig.2-181%, FHME (Fig.2-14) LEIEMEOERLD
DTHA. 2nm (v F ¥ FHE#20sec) & Y iEWET
WEWEIE =T 52%, AL 2mOESIZBWT
&, FHEME XD S EMEORFREDN S o7z, 2D
2, BALWIE RIS 25- T FROKRIZE S L
e sz, 8o T, i THIL L - 6aRERFEE,
Fig. 2-1912/R L 72 & ® R O BALWE O &£ 7 v
(BolgerET V) IZEPUL TR D EEZ NS, T
mhbb, BAWEEIZIZHEEO-OHMFIEL, SHI2L
DAL WA & IR AE DKPEIET B L) ET L
THbH. HiRBLEH L 72Co-Cr&4&Tit, ZOETFIV
L 4-META & DAL FA#E G & HEam L 72, Figs.2-4, 2-5,
2-6IZRL72X 912, 4-METAL Y v L DA TIE, &
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Fig. 2-19 Adsorbed -OH and H,O layer model
for metal oxide (Bolger).

Fig. 2-20 Apparatus for dehydration of the oxide surface. EF: electric
furnace, AS: alloy specimen, SG: silica glass tube.

RO T BABRERE L D bH o Tz, TR
LT, BRI EICHFET 5 KROL 5T OE 2
sz,

2-3 HEWHEL-F FOARBREEEL Y b iR E
i ClRBAEED S % 20— B IE OWAEKIC X 2 BaAs 1k
OIETFIZRI T 2 FEBRAMREE —

HIfi 2B VT, Co-Cra4 0 mimmRbEm T, 4-
METAD IS & DB, HODL 1@ HHTE L - &
M SN, INHPAFEEEORT LY b, 5D
LHEREEZONT. BLIOWEPIEL WV ERET
5L, WAEKRDPLE L 2 WAL, B S %A Rd
LEEZOLNL, INEMGRET 572012, EiRE(L% i
L72Co-Cr&E&IoW T, BiARLER % fifi L 7214 1 Beag ik
B%% 92f L 7= (Ohno et al., 1986b). Fig.2-201%, #ER
R EBRAKRIES 5720 DMBAREETH L. AKT T AE

Table 2-6 Dissociation pressure, 7T O,, of oxides and A G at 700°C.

Reaction AGeslcal)® | logmos
(1)  2<Co>+0:=2<CoD> -78,913 | —17.7
2)  6<Co0>+0z=2 <Cos04> -18,712 -4.2
(3) 4 <Fes0y>+0:= 6 <Fe;05> —53,815 | —12.1
@) 4<Cr>+0:-2<Cra0s> ~138,218 | —31.0
(5 2<Fe>+0:z+ 2 <Cr:0:>=2 <FcCr:0,> —108,053" . —-24.3

“extrapolated value

Fig. 2-21 Alloy specimens
enclosed in silica glass tubes
under 1 X 10 Pa after
dehydration.

Ar

Gas

{ purity 9% 499 %
Qs below 0.2 ppm:
dew puint -70°C 1

Fig. 2-22  Argon gas chamber for adhesion procedures.

DOHIZTFORLAH CTHIL L 2B AL T 5.,
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BY, 1x10" Palli@ETE %, SHITHEFEDIDS
AU & IV T700°CTINER L 72, S FIZ B v TNk
L7358, BALWASRIeS 2 WEetEDSH 5. AGOE A
53k 72700°CIZ BT 2 BRALY O % B % 35 11 % Table 2-6
/RS . I1x10" PaTiIE L 726, BRFE I
logP,,=—-9.6T&H %MD T, Co0:FCoOIZFEILT % 7%,
Z OO LRI L 2\,

BKMLER % e L 725202, FEE O 7 tEPT & R %
TN I AN F —THER L, AEEICHREBA £ H
AL7Z. Fig. 2-2LICA#EEICHA LB 2 Rd. #
ERIE G 2 KA S €5 2 L% LICIT) %
Wb, Fig.2-2213, ZD0DEBETH L. @HET
VIV HA %Mz LIZRY) TF L U BROPCTHEE %
), REFEIRYH LA, TBBZRINLZE/ v —%
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%. Figs.2-23%2-2412, FORKKHFIIB VT, 500CT
M# L 72Co-Cra 4 L 18-8A 7 ¥ L AT ¥ 44—
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Co-Cr Alloy
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Fig. 2-23 Results of bonding strength
measurements obtained from specimens bonded to
Co-Cr alloy surfaces. All specimens were subjected
to thermal cycles. (a): as-heated specimen oxidized
at 500°C in air, (b): specimen dehydrated at 700°C
in 1X10** Pa after heating 500°C in air. The
horizontal line means indicate the average of
repeated tests.
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Fig. 2-24 Results for the 18-8 stainless steel.
Conditions as in Fig. 2-23.
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RTE7.
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PR S & Fig. 2-25l8 T, B A 2 VR AT L i
BT, BEAMSIECo-Cr (Fig.2-4) OZFNEITITFHL
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Fig. 2-25 Results of bonding strength measurements for
specimens bonded to the as-polished Ni-Cr alloy surface.

Conc. HNO; Immersion

50 A
o
® g0 °
o
[ ] Py
40
0 PY mean
ey O @ 4 o0
[ J mean ..

= ° ®
(=9
= 30 °
;) °
5
7 [ ]
2
5 20 F
=)
o
A

10

No-thermal Cycles Thermal Cycles
0

Repeated Measurements

Fig. 2-26 Results of bonding strength measurements
for the Ni-Cr alloy specimens treated with HNO,
solution.
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BEN7-HEAEMZ/R L7 (Ohno et al., 1987a). Ni—-Cr&4:
ZIETEER UL T B L Fig. 2-2612 R X 912, B A
METHEEMSOETIZR ST, Co-Cré 4Lk

=

300°C for 5 min
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Fig. 2-27 Results of bonding strength measurements
for Ni-Cr alloy specimens oxidized at 300°C.

Ni-Cr alloy
As-polished

Ni-Cr alloy
300°C for 5 min

Ni-Cr alloy
500°C for 5 min

Fig. 2-28 Reflection electron diffraction
pattern obtained from the Ni-Cr alloy
surface of the as-polished (a), oxidized at
300°C (b), and oxidized at 500°C (c).

(11)

11

FTHEEEDES NIz, F72300CThEk L 7-ikBriA C
I, Fig.2-27127R$ & 9 I2Co-Cr& 4 & AR ICB £ &
WIZE o THRSIFET L7z,

C CTHAME L FREEEDENIZOWTHE 52 &
& 9% (Ohno et al., 1987b). Fig.2-281%, WfEL 7= F
¥ (a), BXU300C (b) &£500C (c) TH5arMmmEL
ToRB T OFRETEHE L NG E TR D/ 8 — 2 Th
%. Table 2-7& Table 2-8i%, (a) & (b) D/XF —
SIS N EE EFENEDOZNE DB TH L. Hif
BEL72E T, Co-CrE&TIRIEMRETH o 7225,
Ni-Cr&4&TlE, THOEE, S ORPHEIBIM S
72, EIERBEALFEE T, NIODBTER S hTwiz.

Figs.2-29&£2-301%, WHE L7- % F EMBRLEZ DR
I CRONIERSHEIBIT TR E Y. WEERL
FE T, NUBESMA L, CoRFEEAEML7z. BRED
TEFEZAL D S AERALER IC X o TABIRE DR B &

Table 2-7 Lattice spacings and intensities observed

by reflection electron diffraction, obtained from the
as-polished specimen (Fig. 2-28 (a)).

Measured values by Measured valucs by X-ray
reflection electron diffraction*
diffraction e L et
(As-polished) Alloy
da I dA I hkl
2.10 ] 2.063 vs 111
1.80 m 1.782 s 200
1.28 m 1.259 m 220
1.08 m 1.076 m 311
1.030 v 222
0.8929 W 400
0.834 w 0.8187 W 331
0.813 | w 0.7991 w 420

* Debye-Scherrer method

Table 2-8 Lattice spacings and intensities
observed by reflection electron diffraction,
obtained from the oxidized specimen (Fig. 2-

28 (¢)).

Measured values by Measured values by X-ray

reflection electron diffraction*

diffraction

(500 C for 5 min) Wi

dA I da Iy hkl
2.43 ] 2.410 o1 i
2.08 vE 2.088 100 200
1.48 |vs 1.476 a7 220
1.28 m 1.259 16 a1
1.21 m 1.208 13 222
1.05 - 1.0441 B a0q
0, i - 0. 9582 T a3l
0.934 | m 0.9338 21 420
0.851 m 0.8527 17 422
0.808 | vw 0.8040 7 511

* JCPDS card
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NTWBEHRESINT., 22T, Cr2pk 0O 1sDARY L35, Figs.2-31&2-321%, ZNZFNFE% 5 FMIK
MVEFEICHNT T 52 L1128 - T, INEMETHE EBORBRA 255N 72Cr 2pL0 IsODAXY MV TH

As-polished
100

BO =

Concentration (at%)

0 0.4 0.8 1.2 1.6 2.0 2.4

Argon Etching Time (min)

Fig. 2-29 Depth variation of concentrations (at%) Binding Energy (eV)
of Cr, O, and Ni for as-polished Ni-Cr alloy

specimens. Fig. 2-32 The O 1s spectra obtained

from three specimens: as-polished Ni-
Cr alloy surface (unetched), HNO,

HNO, Treated treated Ni-Cr alloy surface (unetched),
100 e and CI'203.
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Fig. 2-30 Depth variation of concentrations (at%) : )
of Cr, O, and Ni for HNO; treated Ni-Cr alloy o=
specimens. P )
Binding Energy (eV)
Fig. 2-33 The O s spectra obtained from as-
L. (|} . - .
I sl gl polished Ni-Cr alloy specimens (unetched), separated
As-polighed ﬁ" 2p into three components
P e g S )
=" 0.5 eVjh 1 |
HNOy T ———
Treated e = BT Bebe 1 81 tes woes
/\ o
Metallie
cr
T s | T i
569 1
Binding Energy (¢V) e
Fig. 2-31 The Cr 2p spectra obtained from Binding Energy (¢V)
four specimens: as-polished Ni-Cr alloy
surface (unetched), HNO, treated Ni-Cr Fig. 2-34 The O Is spectra obtained from HNO,

alloy surface (unetched), Cr,O,, and

treated Ni-Cr alloy specimens (unetched), separated
metallic Cr.

into three components.
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Table 2-9 Peak position and area fraction of the three components in the O 1s spectra

in Figs. 2-33 and 2-34.

As-polished HN0, Treated
Ols Spectra Peak Position Peak Position ;
Component (eV) Area (%) V) Area 30
I 5298 14 30,1 52
11 3.7 74 531.6 a3
111 533.4 12 532.9 15

Table 2-10 Values of the Gibbs energy change and partial pressure ratio of H,O to H, at

different temperatures.

*C K A(-‘-r(n:alj (Rhufpﬂe]eq
800 1073 84,839 1.7%10°°
900 1173 83,530 6.5%107°
1000 1273 82,270 2.0X10°°
%. Fig.2-31OHE L 7% F (as—polished) & filj ERALHE s
(HNO; treated) Z W5 &, WHEELFE D 5 HCr,0s & ey, )

[ URELIREEDOC L AT 5 2 L8505
mg2%®OBXA7bw%%ﬁ?étée::®:
& SBHBRIC 72 5. Figs.2-33&2-341%, Fig. 2-32D W&
L7-FFEmMILELELZHED0 IsAXRY b
T, 32D TR L7, B4 1L, Fig.2-32
RS L9, ChODRFICHET L. TIVar 4 F
VoI F U ERTE, B MAERR THEL, K
CEAS TSRS A, 202 EhSHa TIEAERER K
HDOBERFE & 5\ IILFWAE OKIZ, £ LT P
WA DKICHET B EEZTZ. 3D2O/BTIZONTHOY
— 7l & HAE R Z Table 2-912/R Y. &M OMFFEL
RKiE, HELZFIOREHIBNTII>I>NONET
HDLOIH LT, WMEBRLEIZBWTIZI >T >NDIET
Hb. WEHERLEEZTIE, (Cr-0-Cr) OEEFEOEIEH B
L, (Cr—-OH-—-OH.) ZHIKT 2ERFDEI G LA L
722 EEERLTWAS, Ni-Cri e ORI & 55
EHEMom EiZ, fERLEEIC X > TNidSEd L, 4-META
LU v LB BN CoasiB- b L, R WAE)RE
FRESTER SN2 L2k b e L7,

2-5 KFBILETHE O N HBEEEFE I+ 2 84
(4

BIEIClE, BRI OWERKIEEE S EL RIZ
L, &L ) BN, REOMPHRELIIZE T
AT A EAHOLNMI LA, T2 THMICRSDIL,
RENRERZ IR iR LR 2 0 b O DFE 12 KT T HE
@%é.:n%®&ﬁﬁﬁﬁbﬁwﬁﬁﬁﬁmﬂﬁé4

Stainless
Steal Pipe

_Siliea Glass
ba

j— Metal
Specimen

Water

13

Fig. 2-35 Apparatus for hydrogen gas reduction: H, ; the hydrogen gas
cylinder; OX; the u-shaped tube including oxygen removal agent Oxyout;

DP; the oil diffusion pump.
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KFZNST BKOF AT, X (2-

3) T,

ns.

Cr:05+3(H2) =
1/3AG "1 = —4.574T log (Py,o/Py,)
Table 2-101Z

2, AGOD{H & 800C,

BILT A t%%xf&é ﬁ(
4) TEE

3(H0)+2Cr ———————

27 eq

, KREHABITLDI0
KB 2 {7 AEICAR,
EEREOBRILY Z =T L7z,
Bk COBAME DRV R OBRLY 2 20 d 5 720121
T WEHTLEE DK AT A fﬁ‘dZ\%T‘%

900C,

7}(5’?7«1%

BIU
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Fig. 2-36  Measured bonding strengths with failure type after thermal
cycles (see Table 2-1).

1000C 12 BT KD P72 7R . Cr0s% CrilEIT
T 57200121, 900CIZHB TR IEREIL6.5X10% L)
TTHAHLLENH L., FZT, EETIE, 99.99999% D
FHEET, BREDO.2ppmL T OKRFE T X & H 72, sk
BEMIE 50 L7z, ®uimpEld, Cr, Co, B LU18-8
AT v LV AMIZDOWTIZI0T, CukNilZ2Ww Tl
700C, €L TAu, Pt, Pd, B X WAgiZ2OWTIL,
500C & L7z, BILOIREEY, TR TIRILL, &
L7z D02 b & WHRAY I HERR L 72,
EICALEL R, 2-3IHTIR72 & ) IIRE T CRERA %
AT T AEICEHAL, RO ETEERELZT -
7o, FIRERBRIC X AR S O R % Fig. 2-3612/R 7.
B4R EM T H4-META L ¥ > O35 MO AL
¥, Cr=Co=Fe>Cu>Ag>Au=Ni>Pt>PdTHho
720 NilZCr& ) bEEMUNEL L ZEPHL NI o7z,

ELZ-FTOAEEERETIE, Ni-CrE4hCo-Cri 4
F7-PAdD A

I QAL LHEIHL 72,

D H0 =

Fig. 3-1 Permeation path of water
to adhesion interface between metal
and adhesive resin

REF A HHRH & 4 & AR RBETE R 0 F M & OB 2B 2152

(&, S A4S FIHMEEL R L, IR ISR EE) %
L7z, I, BELPAPKRELTWINL R T Wik
BEBBRLTWELDEEZ HND, Fig.2-1912R L7z
BolgerE 7V IZB W TIx, —OHD HJE OW & HHFIE L
TWh. PADY 4, -OHDOWLAERE OIRED O &8 &
BB EEDEEZONDDFHEMIANTH S, 4
PNRXT VT LEBRIEMEHEN TV L2858 TH L2
B, 4-METAL OHEAEIZBIT HPAdDFFRIEIZK X &
EhD, INIZOVWTIE, SHITHEMNSL Z LT
5.

3. KICKZBEREDHIE
3-1 A& S DK

AR 2 RHPICRIE L7 E, A RmEICEET
BIKDR AL, Fig.3-LIIRT & 512, OFEAERH
i TRDPBRAT K, @QKRPL Y Y NEEE - L
ML, BEERMIEET LRBEOVITNATHL. KD
RARKAERT D 7-DICROERYIT-72. FEOR
% APMMAL Y ¥ (0.1, 0.2, 0.3mm) %4-METAL ¥
> (JE20.05mm) THREMICHEE L7z, ARk, K
REL, WL Y v %l L CORFRERICB T 28K
BAERMOIREZBLE L7, 37CoOKFIZ5 HIIZEL
TAER A Fig. 3210/R 7. BWPMMAL ¥y A S
TR I AR RORONE Lol T2, 20O
A0, RICAET 20 TIE%R <, SR04 TR -
72, RIEHROIRERILE L CBISET L, 010, AWV
HAEL, #nwT, FOIZbL, 2oIcBma~eZ&qt
L7z, COBSERDPS, BAEFMICEES 2 KORA
EHEIE, QORBETHL Lifmm L7z, TOHEFEIIEON
T, BAEREICBUT 2KOMBEE%Fig.3-3IIR T ET L
THWCEHE L7z, $4bb, FickOIhgiERick-o
&, AR BIT 5K REZKPRERHE LY Y
DE S OBF L L TRIATFE L 72 (Ohno et al. , 1992a) .

Fig. 3-2 Type B specimen (Fig. 3.1-1 (b)) with different resin
thicknesses, 0.15 (a), 0.25 (b), and 0.35 mm (c), after immersion in
water at 37°C for 5 days.
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Resin

Fig. 3-3 Diffusion model to calculate
water content at the adhesion interface.

15

1.0 L0t e 0 s L0 | L
Fig. 3-5 X-ray diffraction patterns obtained from the
08F water immersed specimens after 2 weeks (a) and 2
months (b).
:B_ 0.6
i
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o 04k
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Fig. 3-4 Relationship between film thickness and Fig. 3-6 Reflection high energy electron
water content at the adhesion interface with diffraction pattern obtained from the 2 week
immersion periods. specimen.
Table 3-1 Observed lattice spacings and intensities with JCPDS data for iron and
lepidocrocite obtained from the 2 week water immersed specimens.
Reference substances
Observed values
Tron FeO(OH)
of () I o () 1, hkl! d (nm) I, hkl
) 0.626 100 020
- 0.329 m 170
0.268 v 0.279 10 011
0.252 L4 0247 RO 03
0.228 v 0.236 20 11
0.201 vs 2.027 100 110
0.143 m 1.433 20 200
[T N L170 n 211
0.101 w 1.013 10 220
0.090 m 0.906 12 310
0082 vw 0828 6 222
" Nut observed.
" Spotly.
THRIETH 5. Mo fhRITPIILHR B CRHE L 724G
2 >V~ N ~.
%%:Dag (3-1) BTHA. 0.25mmD LY v TlE, 24ROk PR T
BARMIEL Y > ofgfifokE (1.6%) 12ET 5. 2
gyﬁzyé— g??xwme@wHVﬁMW] DFERE L L1, BAEREIZBITAKDOMEEEKIZLS
o Tp=0 aN

——————————— (3-2)

ZZT, COIXEERMICBIT2HEREDO KD
BETHL. T, C (o) ZFFINAIEE, DIZPMMA
M OKDOYHERE, 13LY Y OESTH L. (3-2) Ko
FHEAE R % Fig. 3-412R Y. Do & Dunld, 727U VL
DV R IEECY B KDIEEAR I DV THiESE L 72 BB &

HAFHOBIEOMRZ RIHTH T 52 LI12T 5.

3-2 KHPRERICBIT 585 R OREEAL

HHi & 4-METAL ¥ Y DEAEREIZOWT, KiIZE5
BAERMOBIERSR % T 272012, KHRERICS
2 RMAmORELR (LT 3 >0k (X#RE, K
58 7l #T, ESCA) TH-~X7: (Ohno et al., 1993,
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Fig. 3-7 ESCA specimen with
soldered mild steel sealed in quartz

glass tube filled with ultra-high
purity argon gas.
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Fig. 3-8 The Fe 2p3/2 ESCA spectra obtained after 3
days (a) and 2 weeks (b) of water immersion; (c) shows
the 2 week specimen after 100 X 60 sec of argon ion
etching.
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Fig. 3-9 Concentration variations (at%) with depth
for the 3 (a) and 4 day (b) water immersed specimens.
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Fig. 3-10 Evaluation method of the degradation
of the adhesion interface by water.
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Fig. 3-11 Separated area of resin film
bonded to 18-8 stainless steel vs. resin film
thickness following thermal cycles.
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Fig. 3-12 Separating traces of resin films
after 20 thermal cycles. Numbers indicate
repetition of thermal cycles. Excellent (a)
and poor water durability (b).
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Fig. 3-13 Relationship between separated area
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Fig. 3-14 Relationship between the immersion
period in water and the film thickness for the
water content at the adhesion interface to reach
48% (interface failure occurs), 95% (white
spots appear), and 100% of the equilibrium
water concentration.
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Fig. 3-15 Hexahedron for the three-dimensional finite
element method.
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Table 3-2 Coefficients of linear thermal expansion, modulus of elasticity,
and Poisson's ratio of resin and steel.

sasieiek ok moduli of elasticity Poisson’s
thermal expansion (MPa) ratio
(/°C) )
Steel 8.7x10°* 2.04%x10° 0.29
PMMA 80x10-¢ 0.2x10° 0.32
25 -
20 | /
= .'/
% 15 F /
g z /
& 10 F & /
%D ‘%D Adhesive Force / (
[V
Sk | 1 L 1 1 |4
0 2 4 6 8 10 Y
Distance in Diagonal Direction (mm) Test Picce Size
Fig. 3-16 Shearing stress along diagonal . . .
direction at the adhesion interface of resin with Fig. 3-18  Changes in maximum stress at the
0.5 mm thick resin layer during thermal cycle. periphery of specimens with propagating
separation of resin film.
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Fig. 3-17 Maximum shearing stress at the periphery
of the adhesion interface with different resin
thicknesses.
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Fig. 4-1 Constitution diagram of Ga-Sn binary alloy

Surface modification by Adlloy
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and after modification (left half) by Ga-Sn alloy
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Fig. 4-3 ESCA spectra obtained at different depths of the modified layer
formed on the 14K gold alloy surface with Adlloy after different argon-ion-
etching times: Au 4f (a), Ga 2p;, (b), Sn 3d, and O 1s (d).
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Fig. 4-5 Changes in concentration (at%) of Ga with
depth for various dental alloys after surface
modification with Adlloy.
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Fig. 4-6 Bonding strength and failure types with as-polished (a)
oxidized (b), and Adlloy converted specimens (c): The notation
indicates failure in the resin (cohesive failure), a mix of cohesive
and interface failure, and total interface failure.
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REF A HHRH & 4 & AR RBETE R 0 F M & OB 2B 2152
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with Au-In alloys.
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Fig. 5-4 Bonding strength versus Zn
amounts with Ag-Zn alloys.
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Fig. 5-6 Bonding strength versus In
amounts with Cu-In alloys.
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Fig. 5-7 Separated area (%) of PdCu
based alloy containing In.
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Fig. 5-8 Concentration variations of In in the depth
direction for 95Au-5In (mass%), 90Au-10In, 85Au-
15In, and 80Au-20In alloys.

Table 5-1 Compositions (mass%) of experimental alloys for resin bonding and
water durability at the adhesion interface (Separated Area (%)).

Alloy No.| Au Pd Ag Cu In Zn Sn Separated Area (%)
No. 1 58.0 = 10.0 12.0 20.0 = = 0
No. 2 6.4 - T2 13.3 16.1 2.0 - 0
No. 3 65.8 = 1.9 14.2 10.6 1 iy = 0
No. 4 65.0 = 8.0 15.0 5.0 2.0 5.0 0
No.5 70.0 - 8.0 15.0 - 2.0 5.0 0
No.b 75.0 - 8.8 16.2 - = e 100
No. 7 17.0 = 5.0 15.0 3.0 - - 0
No. 8 9.8 16.3 4.7 a.1 7.7 13.0 = 0
No.9 10.3 17.2 47.3 11.2 1.6 9.4 = 0
No.10 12.0 15.0 40.0 8.0 = 25.0 - 0
No.11 12.0 20.0 535.0 13.0 - - - 100
No.12 12.0 20.0 40.0 8.0 = 20.0 = 0
No.13 12.0 20.0 45.0 15.0 £ 8.0 = 25
No.14 12.0 20.0 40.0 18.0 3.0 2.0 17
No.15 12.0 20.0 15.0 18.0 3.0 20 - 2
No.16 20.0 20.0 40.0 18.0 2.0 == s a7
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Fig. 5-9 Atomic distribution of Au (white) and In (black), from the
quantitative analysis in Fig. 5.1-11; (a) Au-5In (mass%) alloy with poor
adhesive ability and (b) Au-15In (mass%) alloy with excellent adhesive
ability.
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Fig. 5-10 In 3d spectra obtained
from (a) as-polished Au-In alloy
surface before argon ion etching, (b)
In,0,, and (c) Au-In alloy surface
after argon ion etching.
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Fig. 5-11 Zn LMM auger
spectra obtained from (a) as-
polished Au-Zn alloy surface
before argon ion etching, (b)
ZnO, and (c) Au-Zn alloy
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Fig. 5-12 Sn 3d spectra obtained
from (a) as-polished Au-Sn alloy
surface before argon ion etching, (b)
SnO,, (¢) SnO, and (d) Au-Sn alloy
surface after argon ion etching.

surface after argon ion etching.
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Fig. 5-13 O 1s spectra from the surface, without
argon ion etching, pure gold and Au-based
binary alloys containing 5, 10, 15, and 20 mass%
In.
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Fig. 5-14 (a): Separated O 1s spectra obtained from Au-15In (mass%) alloy without argon ion etching in (b):
Separated O 1s spectra obtained from Au-15In alloy after argon ion etching for 0.05 min.

Table 5-2 Binding energy (eV) and area fraction (%) of oxygen chemical states.

““M,\_x argon ion oxygen chemical states
T etching I (In,0,) 1 il
pure gold without — 532.1 eV (34%) | 533.6 eV (66%)
85Au-15In alloy without 530.1 eV (27%) | 531.9 eV (55%) | 533.4 eV (18%)
85Au-15In alloy with 530.1 eV (54%) | 531.8 eV (35%) | 533.2 eV (11%)

(26)
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Fig. 6-2 Secondary electron image (a) and characteristic X-ray images of Au L & (b) and Cu K«
(c), obtained from a 14K gold alloy specimen after oxidizing at 800°C in air for 60 min,

perpendicular to the oxidized surface.
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Fig. 6-3 Mechanism of formation of a porous
structure on alloy surface by high-temperature
oxidation.
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4-META

Resin

Fig. 6-4 Secondary electron image obtained from the surface after pickling, oxidized at 800°C in air
for 1 hr (a), secondary electron image (b) and X-ray image of C Ko (c) obtained from a specimen
treated by oxidation and pickling followed by bonding with 4-META resin
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Fig. 6-7 Tensile bonding strength of self-curing resins to the
alloy specimens with porous and flat surfaces. Each column
represents mean = SD (10 specimens per each group). The stared
groups (*) indicate significant differences between the groups (p
< 0.05 by one way ANOVA).
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Evaluation of salivary flow rate during chewing of food
by improved chew-and-spit method

Masashi KURAHASHI

Department of Medical Sciences, School of Nursing and Social Services,
Health Sciences University of Hokkaido, 1757 Kanazawa Ishikari—~Tobetsu, Hokkaido

Abstract

The chew—and—spit method is a simple method to evaluate the whole salivary secretion in response to foods. The volume
of whole salivary secretion during feeding is determined by subtracting the initial weight of food from that of the food bolus
after subjects have chewed it normally, and instead of swallowing spat it into a container for weighing. However, this method
is considered to underestimate the whole salivary secretion due to either retention of food bolus in the mouth or inadvertent
swallowing. The investigation into the whole salivary secretion during feeding here established a new equation for calculating
the actual whole salivary secretion during feeding. In this study, the apparent whole salivary secretion was corrected using the
new equation, and the actual whole salivary secretion during feeding was calculated. The subjects were two male and eight fe-
male volunteers. The subjects chewed one mouthful of cookie and spat it out into a container for weighing. This procedure
was repeated ten times. Both the total and dry weight of both cookies and cookies—saliva mixture were measured. The actual
whole salivary secretion calculated from these actual values according to the new equation was nearly constant from the first
to the tenth mouthful, while the apparent whole salivary secretion was very low at the first mouthful, and gradually increased,
however, the apparent whole salivary secretion was significantly lower than the actual whole salivary secretion from the first
to the third mouthful. The portion of saliva that was retained in the mouth or was inadvertently swallowed during feeding was
calculated to be 26.2+6.7% of the actual whole saliva. The results suggest that the utilization of the new equation developed

in this study is more accurate in the calculations of the actual whole salivary secretion of individuals during feeding.

X —"7— KN I Chew-and-spiti¥:, M, AMER 5 WAEET

Chew—and-spit method, chewing of food, salivary flow rate

Dawes, 1988a ; 1988b ; Brudevold et al., 1990 ; ¥

" 5,1993a ; 1993b ; Wi4,1999). ZoFFEIE—HO=0 A&

v FOBE, BRI RS SORBUT X D MRS e IHME L, HETRIIE L RIS TS IS L,

WAMERE T %5 (Watanabe and Dawes, 1988b). Z DIEA COMEEDRAL-EROE= L BN L -EMEEDAE
RO MER sl & LT, $ERD 5 chew—and— 2D o TR WEETH2HDTHD. HIEIEST
spitiE S W H LT & 72 (Edgar et al., 1975 ; Silva et & 575, REOKRTUL, AL 5120 & B3 HHEN
al., 1986 ; Richardson and Feldman, 1986 ; Watanabe and \C—EDFRAE L2, T-EMo—# %8> Tl L
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ZEL, MAcOfihEHWZERIZBWTZ LT Dfood
lost#HEL, ZFNHOMHEIZ6 BEETH), Ok
EEE T UL, chew—and—spitid 13 4 M 43 & 1 7€ 1
ELTHHICHZ ) 55D THSH E#E 272 (Watanabe
and Dawes, 1988a) .

L Lo, MAZGE L, ZOEMER5EES)
CIHMBRES) L OBIREHONICL L) LT AEE L ET
i, A& o TZDfood lostAS 575 57250, BT o
AW 5306 18 5 1 T @ B G SR D chew—and—spiti: T (&
AT5THY, FEVT 22— A ¥ LFETHEBEO MR
SihaEr RO (B, 2003) &HEE, EmIEGO%EE
b, EEOEWER W ENEEPROONDL . FHIL,
Watanabe & Dawes D food lost5 %2 3 12D W T O FT# 2
WZBWT, HEHEFTOENICERED L 3o THET
L 7-WE & % i 1E L 72 EBE O &MER b E & R 5 HE
REZERLL. 2T TRBIZERIE, #FoicBERLLHEEX
(2 & B RO AR 3 8 3E D2 21 & FEERAY IR S
ZEERHME L TYTo 7.

MRELVTE

W1 e

FAMREICRE 225 2 Lok, JLiBEEEKRFEE
FEfRAL RS B L OFAER IO (B2 A, &iEs
N, FHEE25® (19~57i%)) THAH. T XTOHIE
NZE AL 8 DR K R AR AL - o a2 72 Bt
MREMBERERROKRE ST, HEE I TOMENE
TowH LRELEL.

2. AT

FEERICHW2RABRE X, oA |6 2T, —1
BEHETEALIT) XA FAT 1 v (KFEH
#, 1 AKH7-y, FHER 2.54g, ¥ 87H 0.3
g, NBHE :0.22g, ¥EE . 0.85g, K% :0.8%, fHhua)
— 1 10kcal) TH 5.
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FIEHIAME L, We TRYIE L8, gz 91, &
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g 247 - 72.

3. MR AR T EHE

& WL 72 &SI EME I & D) i & R 28133 5E 41l
Wt RfisnzboThs. AR ERYa, 11X
HML7-AMEE*bE 35 L, 2N F Cchew—and—spit{k:
TRD TV AT O LMW ES |,

S=hb—-a
L.

bO¥ I EEZC, aDWIRER % %d, MHERIZGES
%re, OENICHEAD LGB THEF L-EmER
%%l EROEMERESTMEESETLE, HER LA
WoOEERICEHLT,

100b/(100—f)=a+S
FBREEICE LT,

100¢/ (100— ) = (ad + Se) /100 (3)
BRI 5. (2) BLO (3) X, 1, SILUTFORK
TRTILENTEAS.

f=[1-(100c —be)/a(d—e)]-100 (%) (4)

S=[b(d—e)/(100c —be)—1]-a(ml) (5)

FIERICHRAED LI THET L7 MEi E &% % F
E¥5L,

F=100(S-S)/S (6)
THbHIERPL, (1), (2), (4) BXUY (6) K&
D, FIIRATET ZLATE S,

F={/[1-(100c/b—e)/(d—e)](%) (7)
PLE, (1), (4), (5) BLW (7) ogRIcFEHT
Kiza, b, ¢, d, edfliFAATLZEICLY, S,
f, SBXUFo—NEoELxHE L. 721005 0S
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ONFERES O AWM S5 B 72 B L 7.
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EF & DR FEAEMEITIINILD & B HEZ w7z,
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BT oS wmS 1, BERGOHE TIEmo
TA%L, ZoBEAICHENL, 402 51312—EIC
otz —J, EBROEMERSWESIE 1 HHA 5100
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T O AW W R E 134, 14+ 1. 34ml,/ 4> (P + 12
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3 WA B | FER O AW AR BE D T75.1+£6.5% T o
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TR AR % 1%, 41000 % 8 L CAE AL
SNF, 10004k TIE, 42.947.1% CTH -7 (M 1B).
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Z =
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WERENEINTELLEZONS.

INE TOWNZETIE, chew—and—spitik |2 & 5 & MEE
R B U B ERREAFE AT & %o 72 E M %
f&# 2 T\w/: (Watanabe and Dawes, 1988a, 1988b ; i
i Ha,b, 1993 5 A, 1999). LA LAad s, SMER 5w
O FEFERAE ISR EIRK BFTH L. AERAEmDK
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S A L
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Cldlo CTHET LR ESKE CRE L L 2RR
9 5. ItiLchew—and-spitEOR A EE L, 8§D
BEAEFERICBWT, 1O 8OHAKRW2HH® 6
IZOWTHEZ KD, ZOfHIZT7.642.4% & RFEERLY

WAKGFET 5D, EXS

FRR iz #HE L Twb (A, 1999). LaL
BSH, EMEEIEL%IEZOGIEREL, LA

ENHDLLO LRI EN S,

M Eo#ERIL, chew—and—spitiF 12 & 5 & ME 57 W &
Wz vy, BRI A DM 5 ae 1 I2B L TIRES
L&) ET2EBROEE, TRETHVWONTEHEE
ETEIATHTHY, KR TR L EERDTEH AL
HCTHHI L ERT.

i
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A study on the sealing ability of the great tapered gutta-percha point

Yoshiaki HATA, Yuya TATEMATSU, Fumiko MOTAI, Yasuhiko NAGALI,
Keisuke HANDA and Takashi SAITO

Department of Operative Dentistry and Endodontology,
School of Dentistry,
Health Sciences University of Hokkaido

Abstract

37

Recently, nickel—titanium rotary systems are frequently used in root canal treatment with the outcome being a greater ta-

pered root canal. Therefore, changes in the gutta—percha filling technique are necessary.

The purpose of this in vitro study was to compare the sealing abilities of a greater tapered (.06)gutta—percha with lateral

condensation, a.06 tapered gutta—percha point and Obturation gutta by NT condenser (Hybrid technique) and the standard .02

tapered gutta—percha with lateral condensation.

The root canals of 60 extracted human mandibular incisors were endodontically instrumented with nickel—titanium rotary

files K3 to master apical files of #40 and .06 taper and then randomly assigned to three groups each of 20 teeth. After clean-

ing, the teeth were obturated by three techniques and immersed in India ink. The operation times for the obturation and pene-

tration distance of the dye from the apex of the root were measured,

The results were as follows :

1.The operation time of the greater tapered gutta—percha with lateral condensation was 120.9 sec, for the hybrid tech-

nique it was 115.1sec, and for the standard tapered gutta—percha with lateral condensation it was 129.1 sec. There

were no staistically significant differences in the operation times of the three techniques.

2.The penetration distance of dye on obturated root canals became shorter in the order hybrid technique, .06 main gutta

—percha with lateral condensation, and standard tapered gutta—percha with lateral condensation. There was a statisti-

cally significant difference between the hybrid technique and the standard tapered gutta—percha with lateral conden-

sation (p<0.05).

3.Two-way analysis showot that the hybrid technique and the .06 tapered main gutta—percha with lateral condensation

have excellent sealing ability. The lateral condensation with standard tapered gutta—percha was found not to have

good sealing ability.

These results show that a combination the gutta—percha agreed to the apical end point and the tapered with prepared root

canal, and obturation with lateral condensation or with Obturation gutta and NT condenser was effective in sealing the apical

foramen.

Key word : gutta—percha, greater tapered, obturation, sealing ability

ZAF P84 3 H31H

(37)



38 W OB b 7L — T = S—F oy ¥ = F v KA ¥ b OWREE

*

VA, o X VFyra—F Y —7 7 L VAL S
n, SHE77A4A VARG S PV 2Ty Fa—)
TEXBIYIURAVNIT Y ITNNY FE—=ZADRZ
&2 TT7 7 A WBHR DfERRMEDHA L T b, £
v, REGRERICP 2 LS RSN TS TV DEA,
RARETREDO T — =D KRELSBED L EN TSI
bbb, WEFEHIIMERD T == 0207 v ¥
N=F X RAVIPFHENRTVEZ LS\, 2
T, WHERERRED T —N—1ZEH LAy §/8—F %
RAYD (FL—=bTF=N=F oy F)8=F ¥ RS )
ERERDT == 02D H v F8—=F v B ¥ MW
TIREFTEZIT, T OHRIENE ERRBHEMEIC OV T
BT &2 1T o 72,

il

M#BLVTE

REBIZH W23 2R 1R T. wEEEIZE ViR
FEIN10% RN HIRE ST TR 2 H
W, 77 ANETT T HERORE A R/NRICT S 72
DICHER T ZT — & —E L ITHIB L7, REO»S
H15K-7 7 A Ve RAE IR A L, Rz THBUE
DO N, WREITEE L 72 b D604 & ke & L7z,

fEEEAREPHHEEM Imm&F D & L, 1/128= v
Farra—Lars v 7 IUNY FE=—RbL=Zv s
VFF o ua—51) =774 K3EHNT, 792>
T SEICTRENR - B EATV, RAEIRETEEN #
DT EAN - =, T=3=.06L%5 L) ITHE
L7z (K1),

®1 I EALLRE, M

o sER4 HEES
NiTi control contra-angle
hand-piece Anthogyr SN136846
#25NiTi AV TFoH— Alpha Endodontic Concepts P020794287
Autofit Greater taper (.06 7—/%—) SybronEndo 032805
Gutta Percha points 02F—/%—  Pierce G4314
ST IVFEUITFAIL:K3 SybronEndo
04T —18—(FVY—H) 04110
06T—/13—(F7J—F) 04J106J
08F—73— 04M182M
107 —78— 04L151L
127 —8— 04J47J
Sealapex SybronEndo AAB3307
AITFaL—avHva—(S) ¥ 204—6052
FToEYI—RIUE S—— FGO19E
HYBIR—F ¥ £e—4— ASEPTICO YY12994-110-03
S IVE—TF 55— 8P/9P Caulk 921216/112190
RN T7—=vPa HRERD RS-61 48284
it FEAE
S AR M8 17 4T
REEE, 77 A VORI, 3%H0: &

10%NaOClZ & A3 H k% Fht L 7-.
WEFCIE P, Bk & EEL I 3ERICT, DT

1 INi-TiB—2U—-T 7 VOFERAFIE REDO1 /2752 ,/3%
3RDF T 2 A% =T F—THELHE, 06#40,.04#407%5.06& .04
RTINS A S22 S LFTE O F TR S/ b
VIR B HLE L 7o RAS IR L7
MERDOF) I RA—TF—

D12 #25

@.10 #25

.08 #25 E{HH>THED1/3-12%H X
06,.04DTF—/—DKI=XH({FHA
@.06#40

. ®.044#35 ®.06#40

_ /C/i;'GDBS#SUG&ﬂ4#35@3ﬂ4#40@&u4#40
[ @.0a#25 @.06#30 @.06#350.06440

FHiETITo 72,

1. ZL—=bFF—=F oy ¥ X=F xRV ML D
B MEARE S 7 —/X—.067 v ¥ /8X—F
YARA Y MO fET Y N — U2 THA0IZ
HEE LIt TR REREL T Y Y X—F
KA 2 PO EME S, RENDOFTED
friE F CHA, A7 Ly ¥ — TR ICIE L7
%, XA KA ¥ b EAREREE ORBRIZT 7 &
V=R A 2 P ERBEREED, L TiTo 7.

2. JL—= b T == I NRX=F ¥R, 7T
Fal—varyHyv¥y—eNTarTFTorH—|24&
HMEREYE (LT, "4 7Y v M) (4
5, 1997) MREBEICH T — 7 -2 A SEL
th, HAICTIE L2 L—FT—I8=T >y F 85—
F o BA Y PDOEIICY —F —RFHT, RENIC
EETTHA, A7 Ly ¥F—CHJHIEL
72, FOWk, 1/1280 2 NI T VTN Y FE—
ANEEA LI-HDBNTI Y T U —1lhH o0 Lo
HHOHT v & 8—F v —F — 1 TmEakib L7z
FT7Fal—arHvy—%aryFrt—nh
BEca—g1 7Lk 20k, EHIFERE
O 1mmEEHFD FTHA, TrYrxIENES
B, XA VKA b EREREE OMBICE 7T 2
L—Yarhyy—%FEL7 .

3. BERDHT v F8—F X KA ¥ M X B UIIMER
BREE: D 7= —=.020H v F8=F ¥ KA~
M HAOITE L 72, L — T —3—F v ¥
8= F v (2K BT & AR T & 4T
27z,

WELER, WENZ2aR Yy ML Y VICTHEH
L, It~ =F 27 2R 1 ~2mmik L T, #4e
RicsAn L7z, B (B s 1 ERRER, ko
RKEO~Y=F 27 %28 ) — Ve ChlEL, @I



The Dental Journal of Health Sciences University of Hokkaido 25(1) 2006

> TEHBEREZER L7, 20%, RBRIEORE L2
B % SEARBAREE T CREM 2 AT o 72,

b, WERBEICELZRMZ XA VF A2 POFA
Moo= rEX )T —IZXBRFE LT Y FN—F v KA
YIOBRERIFTCELTCERIL. F, v VTS
YH—=%Y) =T 74 NVK3DA— b L =TI L 5EM
L, RE20ARTEICERL.

MEFRHEOBEIZ, 2MRE I L TWzd o, MEI
Lo THINICE 72D RN L7z, F72, REK -
TEH B & OB TR, BRRREER 1 4 H OFHEERMiAT
> 7.

] £

FRZM 255 418 L, LIRS AT O IR

A TR, VEERFICIEBICB W Tl Sheffé D % H
IBHEr, RBHORELKIZB W TidTukeyD % &

ke, HH#EEICH L d"HRE e EwL, #
FHRES D HHIZ BV T MU % Stat Flex Verd. 1% v
Tiro 7.

1. FRVERERH

Al e ACD I AT e g N X i 5 1| Y
120.9%, NA 7)) v Nk 116,18, ek v 8-
F v RA 2 ME AWM A INEFE129. 18 C 3 BB ICAHA
WCHEBETRD LN o7205, NA T v NESHERO T
v F = F X 2 X BHHIED & ) B ERR S EC 2 5
i (p<0.2) 25EHHN (X2).

2 IREREECICELARE () NbholEiI s (EER
#) ERT AELEIBEDOONL P2 GERD.027 —/—H v ¥
W2 & BTN DR A 0o 72
i
Fl—F—ei—Hus |
R=Frlo L dMENER I

-
120.9(33.0)

i!J!gi

115.1826.9)

H—=bF=r =i =Tk
FIFal—ialtui—
lzkdndTUurE

o e | s s|
URDH B A—F i 1

[=RR-1 Fapilis ]

129.1(41.1)

]IDU ﬁlﬂﬂ

2. B OREHE, PRSI

BRI DARRALD b OREFHEX, 7L — T —/3—
Ay FN—=F XL BMAIMER 0. 18mm, /NA T
v N0 0.04dmm, fERDOH v ¥ )X—F v KA ¥ M &
AEAMEE 0.36mmTH -7z, NA 7)) v FEEELE
%@ﬁyyﬂ—%vﬁ47FK&%M%WE&&@%T
5% LT DERFETHRD N v & /78—=F v K4 » M
B I B AR E RS R WRER S /.

HERE N2 AT 20hE04% ZHREE H W THRE L7

39

R, SL— b T S= Ty IS —F B VML S
IR 1 %L T OfERET, A 7Y v FETI
0.1% L Tofe=CcaETH Y, HHENI»H S L
EEINIZ, LL, ROT v F3—F ¥ KA ¥ ML
HMAMEDRZ, HEENPH L L ITHETE o
7o, BMEFILE OB BT & 2 e THE L 724
By NA Ty FEERERDOT Y F/8—F v RA » MIC
L BMBIEE L DOBT5 %L T OfERETHEEDD
5T EDVHBE L7 (X3,4).

M3 : HBRADBREL I8 (mm) RO ()

BT ELRBELEDPSIZSDOVE Do I ERD. 027 — 8=y
WX TE RS RE LT

FL—t7—i—Hud
=FrickdMHOER

|

[ 0.18(0.42)

Tl—b7—ri—HoSi—Fre | |
FIFaL—avtivg—
12k BT kL

| 0.040.16)

T | :
ISk MHMER [0.36(0.53)

T
0 1

4 FHERBOBR HEHETEICERD. 027 — /8=y FITX bk
NATYy NEEOMTEPHEHSEETEI I L—- b7 —=F v 712X 5
WAHMEENA 7)) v FEFREIH 1) &g s i

TukeyBRE ZIHERE X2RE

J—rF—1—Hv4

Rl B MR % “W *“] p<0.01 ‘1
TU—bF—18—Hya—Fxk s —l n.s.

ATFal—vavHus— _J n.s

S Eptii —] p=0.000 T

p<0.05 p<0.05
HEDHvRI—F %
=& B 1% ME % n.s.
% =

ZVHr VT LT 7 A VI, i%@kwvﬁ T 7
OIHRERTHIF LIS WE SR TE 7275, WIS
EV) YD 2D ITHREREH T o TL E W, fERDA
FUYLVAAF =77 AL LD BHEIE W) HTIEE -

TWie, ZOREZHRET LD T 7 ANDT—I8—
EREVDDIZ, S5 ICHEOFRE L HEI A 2RE 2

SEDIHHH SN TV DI A=y r Vv F o 8
D7 7 ANHHIEI NI,
ZFOFHIZBNWTL, WEROAT v TNy 2ihEhb 7
T Iy IR, SHIZED T I VI
BUTH, THOKRENLODL/NE VL DI Z Tl
HALTWLFEPLT—N=DKENLDNE/RE VD
DN EWEZTHREN KR - TR 24T ) FE~NE 2 L T&
7z.

WREILR - BRIEH L=y r Vv F s oa—41) —



40

T7 A IK3IZET—/8—.12, .10, .08 Tl
BOIRKDF) T2 AF =T F—bT——.068 &
C.UADRETEBH A —/X—7 7 4 )V (Geumfen # 152
LH60) PHMRENTWLTaY F—38y 7 8 LL<
FET SN ETH2TT —/3—=2% 1200 5.020
GXv Db, A, Tuiy—nRy s 1HxHWT
REOPORED 1/2062/313E%4) 72 A4 —
TF—=THIL LK, T—N—.06CTHHEITKEVD
D, RATT == 04T.06LFLEHEDOHD, KNT
TN — 06 THREEDEHID S RN T 7 A
Vo, 04z L TIREIKR - BREEBL, 7—/5—
DREVHED LRSS DEILLHITH R, &5 I
EREVDDODPLNEINH DONEHRZ B DS FTE DR
WMRBIER L7, L2LAEDES, 2OTay5—I3y
JOFNEIIET—/8—.068 . UEXHEIHEHLT7 7 4
NWORNE RS DR TIT Lo ik o 72 DD
BN, MR EORE 7 b DI 2AREREE,
¥ F &FTHY (Schifer and Florek, 2003 ; 5 H &, 2003 ;
HEH5,2004 ; Ayar and Love, 2004 ; Gambarini, 2005) ,
REo72DbDIE RV, 22T, RIFFETIET—73—.06
EL04ZZEHAEH T A AN O - &) A [al o H T
TREH - ILREITH- 7228, 1ZLAEDT—3—.04
TH2D07 7 A NVTHEERETTHEL, £D%.06%# 407
DHMENIRL Y T 5 EICTIREIKR - B2 T-
7z.

McSpadden (1996), Koch and Brave (2002 ; 2003)
&, 774 VOWEIZBWTH S D UEREH 1AL T
L5930 TNVI Y FORES, 77 AVHHICBIFSaT
DRESHPHITTHICAMNTH S EHELTE L
LEETLL, RUIFEICHERLz=Y 7 V5 ra—%
=774V, RPEITLIC T 7 AV EVR S,
LL, I70REVEND T EIEHIZT 7 A4 VDB
LiIZ wEw) ZE &R0, 2B LREOIK
BT L T e W E A,

HOWER T 5 ME (3, rake angle)
&, BEICH L CRY T4 ZTIHEHT 5 &) 1CEFFERT
BY, WEIE W) BRTIERDMES LA, EhZT
T 7 ANVKKIZ PP B AP RENZ EEZIRL TV D,
COEMIIHLT, My EI Ly bE-LTELIYY
OSBRSS - SN TV DAY, Biichh, EHoF v
AT =BT ELDOTH-7-. ARFEHLZ1/128
ZyFarba—Lar bIT Y INNY FE— R,
SO THFF SN TV A -0 ETHDLI=y F DTV Y
JICEEAEDTE, LRSS 1 /12812 S b 72
DIy bDT v b AL v FERKICERAATL T 7

Yoshiaki HATA et al. /A study on the sealing ability of the great tapered gutta—percha point

A VR Bm 7 350rpm BL_E X [ EEE S B R L 2w
220 2 V27 %0.9Nem2* 54, 0NemE TEZ A 2 LW
TXL57:0127 7 A4 VHIREDOHTHEF AR D o
A, Ry 7TERREIL, 77 A VOIE RKICH
L3 2B D> T 5.

LA L, 19KEOWRERK - HEHIZ.068400 7 7
AN I ROWITERERL, ZO%.06#40% 148001
THRELK - BREIT>72. LaL, M5 (2004
2006) MGT7 7 4 )V, ProFile% M\ 724k - R &1
7oRE OMRALIZEE S 2 BRI B\ Tl & /R BR L 72
o7z, ZOBMORERE L L TRERKTIILKRET 25
T, OREHFEIHEVNBE, @MV 7 OETEE
BhE- Tz, @7 7 A VICER L2 &RIEY, @
MBS T 7 A NVOEAEITEN TR d o7 2 &% DM
WENb., GT7 7 4 VDE%H TdH %Buchanan (2001)
&, 77 A NVoMEHICE LT, 30000 # LT T
L, 5MELNTORE, EhoMLWiGEIZE 1IRE
THEITRETHL LBEBTWDL. GT7 7 4V OWH
JBHEL HIZ5 L b AT F - 72 EE A L T\ 5 ProTaper
LK 3 % J# L 72Martin er al. (2003) 1%, #EIFOER X
M L REDBEBMETH Y, 77 A VORHIEEIZE
Bhholz Lk, GT7 7 AV EWHEEDSFH L TH
% ProFile % ff i L 7zGambarini (2001) (%, 10fR%& Ll L
B35 2 & dREIIRERESTE LR TY
L. LHL, wIhdt— 7 L—7HEOMREE LK
LTwiw, BEESD R T 7 A VAR 225 A
FLZAOET)) b/, BIfLIZ< wZ & (Daugherty
etal., 2001) 1%, HBETEED, 77 A NVHICERLE
ANVAZRBBTAZERLS T 7ANVERH LGS,
GREF Lo THITLR TR LEZONL. 20
AMVAZAEHERTIEA -7 L—TTIET LI L
W&o THBL, BITOfEBM:% DT 246875 )
(Serene et al ., 1995), # 5 (2006) (&7 7 4 M~DERF
EF =PI L =TI BB AZ200EE Y K LTS T
S VFI A =8 =7 7 A VORI 2
%525 bDThhol Lk, J#lE D[ T20Mm L1
FHTE2 2R L TWA, HFERATIE 1 BEIC
=M L—=TWRHEAT) D, SRIKEOERE I
PR - T EAT 9 L BEVEA & 2008 L 724512 BUnL s

AT ERE LT 727280, IO A i 2 il & B
L7z, ZORIBIAROPIHICE > TR w., 207

W, 06#40% EDEIRENFRE { TT—/8=HRE W
77 AV, BB 2, PV OFREE HED
RUF T4 E DL EOYLKR - AR TH 5 L E R



I ER KR AMERS 2501 IR 184E

13 & A DRI E OISR S, EUIEVWiR
HEOERSN TS, MREICBIT 2RETRREZ AL
72Wu et al . (2000) OIFFEIC L AL, TFTHEUBEORE D
5 1 mmDOALE TOREREIL, FELE :0.25mm, #H
HZE0.37mmTH D), L'L\E,JT‘_/\‘_ 01TH5HD
T L CHEEN T — 83— 11 THh o e M5 L, mE
BN # 35 F D7 7 A WAMEERICHEL THHE
TR BFIZEZ L2 0TI R L, RERT—/3—
Lo THEK - BRI SN TR WEFTAEL Tw 5
it,%ﬁﬁ##MUTQ%Q,@ﬁWFﬁﬁ_LLT
Wik b TB Y (Wakai and Naito, 1973), Z D7z
ORFEBRTIINEREL FI0OTEAN - =, T—
N— 06 BlE L72AY, HEMIZIE 7 74 V&G & BT
LREICIZa Yy 7 Y — YU T L ALFRIPES T UE L
7.

Iy FS—F vk, ARBAE, LRyt P
I 2 BN e SIREFTEEAN & L TROBHEH S
NTWEMETH A, F72, BHMERETCE LS LI
FHPED THETHL7-DICHERKLTEL HLN
TWALFETHL. LeLEDS, =y rhFyru—
9U—774w’;D?—N—ﬁk§<#k~%&éﬂ
TV IZh b s FREREIC i%%@(ﬂT—A—
W/7A—%w+4zbﬁﬁméﬂfét. TlE7
—A—ﬁk§<%k-%méhtwék7tﬁw-v—

WCEE LT L= T == Fy ¥ )8—F v KA b
PEAPHIITEIND L) IR, BELEOFHD £
AVBRAY P IROBRTIHI DTNV A—0T I =7
VRN ENTWAE, Lo L, ZORERHEEMEEIERDO T
—X—=, 024y FXN—=F ¥ KA ¥ ML BMITINER: L
<% L4555 Twv % (Hayes et al., 2002 ; Baumann et
al., 2002 ; Kardon et al., 2003 ; Zmener et al ., 2005 ; Gor-
2005). ZOJFEEE LT, LMK A v
BHLTHHFEWIIEARL TWEWEDEEZD

don et al .,
s S
ns.
TR & B3 12 &, WEROMEED: T
HW2BDERH L, REBRTIEIIL— T —23—Fv ¥
WN—=F ¥ RA N7 7EHF ) =KL MTXAHFM
Rk, NA7)y Nk, #ED.027—/3—=Fy & 78—
FryRA L NET 7YY KA ¥ MK AT
D=FH2 WL 72 ZHBIERERICBEAL TN, 7)) v F
B, TV—= N T == H v )= F v 2L B HEIEE

BT 572012

Tholeh, 027 —/X=Hy ¥ NX—=F ¥ |2L 5 FED
ROELS, N7y FEEIRTEERBPRELS 25

EEH»ED NIz, COBEBE LT, FHLAET 7Y
J—FRA Vb OBICEBLODEHERNEN, FL— T —

41

=Ty ZNX=F XL BHETET 7)) —RA
FOEHN 1 ~2KRTHLDIZHLT.027—/3—F v ¥
N=F v 2L B HETIFL~5REIZIT2H/BAEHIL T
TlebEZ LN

02T == Fy FN—=F X I L B MEMEEE, &
PARRAE, v — T —, BRI ORETE, RHOEND
HoHD, RBEPREIRE L 2oL, TNET
O (S, 1997 ; Araki et al., 1998 ; M5, 1999) &
N bE»o72ns, “IHMEDORKRIRREHEEI RS 5 &
BHETE Loz, LL, HWIB~NOH v ¥ 8—F v
DBEANE, TL—bTF—I8—=F v ¥ )8—F ¥ 12 & HIRE

FHEEL DD ZCHEDOLN/ZDY, SRIOEETIIHS I
TEXhhol. &, Hy ¥R —FvEAL L FOHKD

EWICE DD EMFTHILESH L LEZ LN,
2 2l AVl I i (0 N £ AV A 75 0 1 EERES
2 & AREEHMEICRIT 2 i (Bal er al., 2001 ;
brough et al., 2002) 13, && L7 BREAFHIIL72d 0
REERLZ L L725DTHY), HHEHENZOb DL
FLZbDE . AHOEBRIIBNT, REBEICE
HLicT —/X=DHy FX—=F v KA ¥ M2 VL0
I ITEHSHRE I 055 5 Ll s zns, HM% i
W50 =v 7 VF ¥y B,ORAT LY & —
(Wilson and Baumgartner, 2003) %/ L, EHIMREIC
BOWTOHMEEICHA, MEITRETHELEER LN,
ATy R, WTTINEE & BwEE RSO 5 D
HE A FFO L Vo 72K T, McSpadden (1981) (24L& -
THS E N EEMED: (automated thermatic condensa-
tion) DEFEEVINRELDTH L. MW, A4 KA
YN ERENOEDNEETHALE, 277
YIUNICEA LAY T —Hb\wIdar sy —%
AN TREICERICKETALO0TH S, L), 7/t
) =FKRA 2 bRV =T =R ERLEN VL SINTWY
7208, T 8= R E AR - TR S AR TR
BE, ALV FRA vy earTFrh—LoMBE»IREL L
D, RENTEA Y F23ZEED LTLEWT5ICMET
ELVIENHo7z. 22T, BBHE/NSTH72010
TR ) = KA Y MPPBEERDLH, A0T 7 EH)
— KAV bORDYIIFTFaLb—Yarhvy—%2a
YT —IAESE TR L. 2 oRR, EERRH
EEBHMEE IR LWREREZIRL, N T v FED
HME O THERR S AR E o 7z,

i

HEEHESIL, b FTHAIEOR T =y S VF Y O—F
V=774 K3 EZHTIRELK - BRIV, &

Hem-

o1y
;ﬁiﬁ

=a
=]



42 i
IR E RIS L7 L — b T — 8=
FX—=F v KA ¥ PR HCTREREEZTV, ZO8ME
T EARSFLE S DOV TR D . 027 — 23— 7 v & /%
—F X RA Y MIEBMAEMEEEEL, T ok
g7z,

1. WEFRBICELZBRICBWT, ZL— b F—r3—
Ay ZN=F KA, FT7Falb—arHy
F—UNTI VT H =% LA 7Y v Nk
A D WEERNICATZ, RWTTL— My §/8—F
Y RA 2 MK BMAINESE, (kO Ty FI8—F
YA Y MCE BB MELEDIETSH o 7.
ARERIE DR BB L C, e FERIC NS 7
Uy FEE:0.0dmm, 7L — bT— =T v &%~
F w12 X BEAIMED ©0.18mm, HERDH v X
—F ¥ IZLAMMAEMEE 0.34mmTH Y, N4 T
)y FEEEGERD T v & 78— F %12 X AT e
E DB THELRZENVRED b,

BEHRe ) @ L7cwE R, A7) v Nk, 7 Lb—
M =8=y 8= F v 12X BEGMEEICBW
THEMEND 5 LHE SN, EROT v & 3=
F I X BMGIEE BV CEHEENI D S L1
HETE hhol.

PDEDZ & X ) REIRERRRO T — /=125 L7127
L= bT ==y )= F ¥ KA F 2 HVLIBESL
WIEL, fERD. 027 —/X—DH v ¥ 5—F v K4 vk
C X ARETCEEE L LT, BRI B N TEND
B LIFHECTE h oz, MAHEMEICEL T2 h
CENARE T TH L 2 LA L 72,

BB, vV FIra—51) =77 4) I K3IIR
B, 19BE HIC 1 AR L7z,

X (73

Araki AT, Hata Y, Sasaki M, Lage—Marques JL and Sasaki H. Andl-
ise comparative entre trés métodos de obturacao endododntica. Rev
P6s-Graduacdo Odont Univ Sdo Paulo. 5 : 319-320, 1998.

Ayar LR and Love RM. Shaping ability of ProFile and K3 rotary Ni—
Ti instruments when used in a variable tip sequence in simulated
curved root canals. Int Endod J 37 : 593-601, 2004.

Bal AS, Hicks ML and Barnett F. Comparison of laterally condensed
.06 and .02 tapered Gutta—Percha and sealer in vitro. J Endod 27 :
786-788, 2001.

Baumann MA, Loy R and Behrens O. Dye penetration of different
single cone techniques compared to lateral condensation. Abstract
TIADR/AADR/ CADR 80th General session March 2002.

Buchanan LS. The standardized—taper root canal preparation—part?2.
GT file selection and handpiece—driven file use. Int Endod J 34 : 63
=71, 2001.

Daugherty DW, Round TG and Comer TL. Comparison of fracture

B b/ L= F—8—=Hy ¥8—F v KA ¥+ OWEEEM

rate, deformation rate, and efficiency between rotary endodontic in-
struments driven at 150 rpm and 350 rpm. J Endod 27 : 93-95,
2001.

Gambarini G. Cyclic fatigue of ProFile rotary instruments after pro-
longed clinical use. Int Endod J 34 : 386-369, 2001.

Gambarini G. The K3 rotary nickel titanium instrument system. Endo-
dontic Topics 10 : 179-182, 2005.

Gordon MPJ, Love RM and Chandler NP. An evaluation of .06 ta-
pered gutta—percha cones for filling of .06 taper prepared curved
root canals. Int Endod J 38 : 87-96, 2005.

moORB, M B, LRIy v ab, MEERRE, E4RA
BB, A7 Falb—variy sy —C"LNTay7Fr¥—10L 5
SALESHIEICEE S 078, HEAEEGSE 18 £ 107—113,1997.

MR, AT YU TEE, M OEYE, EARIv v
WV, MRSk, EOF, MY 71, fE4AK/ER. System BIC
I AMARHEME L MERSME. HEMNHEE 20 91—
97,1999.

MoORB, #EOERT, Bl OE, M g, v T,
ARy vz, e R/ARR. EIAREILKIZEIT2NTH
—F V=T 7 ANVEFHAT YV VARF =T 7 4 VOME
BT AHF%E—~ A 2 UCTIC B 2 Bl%—. HEMHEE
25 1 129—136, 2004.

moORW, EOEELT, M RW, EARkIvian, AR
SR, GTH =% 1) =7 7 A V& v 7 B IR R L

IZDWT—. HBN#RE 27 1 76—83, 2006.
BOHSr, OUERIER, BEHEMA, wEE OB, Kbz, HE

Wl 4 — b2 L= 7B L UNaCIOR N = Y Y =y
TNF ST 7 AN ORI KIT TR, O s
27 : 95-100, 2006.

Hayes SJ, Llewelyn JH, Griffiths IT, Bryant ST and Dummer PMH.
Comparison of obturation with lateral condensation, 0.04 and 0.06
taper single cone root filing in extracted teeth. Int Endod J 35 : 492
—494, 2002.

Hembrough MW, Steiman HR and Belanger KK. Lateral condensation

An
evaluation of the use of three different master cones. J Endod 28 :
516-519, 2002.

Kardon BP, Kuttler S, Hardiquan P and Dorn SO. An in vitro evalu-

in canals prepared with nickel titanium rotary instruments :

ation of the sealing ability of a new root canal obturation system. J
Endod 29 : 658-661, 2003.

Koch K and Brave D : Real world endo : Design features rotary files
and how they affect clinical performance. Oral Health February : 39
—49, 2002.

Koch K, Brave D : The ultimate rotary file? Oral Health March : 59—
64, 2003.

RHER, #ok 1@, KRG, DG K37 74 VEfH
L7z 7z BB, Z7a— NV KRy F 1 2 Z, Hl
{ffthe Quintessence ; 64 —67, 2004.

Martin B, Zelada G, Verela P, Bahillo JG, Magan F, Ahn S and
Rodriguez C. Factors influencing the fracture of nickel—titanium ro-
tary instruments. Int Endod J 36 : 261-266, 2003.

McSpadden JT. Self—study course for the thermatic condensation of
gutta percha. Ranson & Randorf/DENTSPLY 1981.

McSpadden JT (k] ) REEHEEH YA 707 7 4 IVOF
W: 20, A—N—T7ANV 27Ty 277 74)]
RO 7 P 2bERE T HE D 52 5,1-5,199%.

Schifer E and Florek H. Efficiency of rotary nickel-titanium K3 in-

=

CEk



The Dental Journal of Health Sciences University of Hokkaido 25(1) 2006

struments compared with stainless steel hand K-Flexofile. Partl.
Shaping ability in simulated curved canals. Int Endod J 36 : 199—
207, 2003.

Serene TP, Adams JD and Saxena A. Nickel-Titanium instruments
applications in endodontics. St. Louis : Ishiyaku EuroAmerica Inc ;
59-65, 1995.

Wilson BL and Baumgartner JC. Comparison of spreader penetration
during lateral compaction of .04 and .02 tapered gutta—percha. J
Endod 29 : 828-831, 2003.

Wu M-K, R’oris A, Barkis D and Wesselink PR. Prevalence and ex-
tent of long oval canals in the apical third. Oral Surg Oral Med
Oral Pathol 89 : 739-743, 2000.

HHERE, MK, EFW K v T VvFr 7740 K
3% OWEIL KT OFHE. HERAERE 24 1 9 —15,2003.

Wakai WT and Naito RM. Filling root canal with gutta percha. J Ha-
waii Dent Assoc 6 : 8—13, 1973.

Zmener O, Pameijer CH and Macri E. Evaluation of the apical seal in
root canals prepared with a new rotary system and obturated with a
methacrylate based endodontic sealer : an in vitro study. J Endod
31:392-395, 2005.

43






JeiE LR AR 25(1) (45—52) “PHi184F 45

FLBE 9 filt, TRAHR 9 A BT AE SR AT
— AL B XN ERIS BT B AR S —

Mo BB =l R, BN AR, I ERA, R BT, ARk BT

* AL MR D K S Bl 2 R R R A 2 5 R
UM B RGP R 0 5 R E R R A B
ALRE O W E A &

A Statistical Analysis of Cariogenic Factors in Deciduous or Permanent Teeth
Dental Examinations in Elementary School Children in Shiroishi, Sapporo
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Abstract

On the basis of a questionnaire survey to mothers concerning nursing methods, dietary habits, tooth brushing, etc., of first
grade students at elementary school from 1996 to 2000 in Shiroishi, Sapporo, cariogenic factors associated with dental caries
in deciduous and permanent teeth were analyzed.

The results were as follows :

1.The Canine—Molar (deciduous canine and deciduous molar) dmf person rate, the Canine—Molar dmft index, the DMF person
rates, and the DMFT index decreased slightly. The DMFT index appeared to have stopped falling in sixth grade student.

2.Hayashi’s quantification analysis in the number of deciduous dental caries, was used to evaluale the mother’s understanding
of the oral condition of the child, the mother’s experience of dental caries, the period of weaning, the weight at birth, the
nursing method, and fluoride application experience. As for permanent dental caries, there were differences in the order of
fluoride application experience, mother’s experience of dental caries, frequency of between—meals, understanding of the
child’s oral conditions, and watching TV at meals.

3.There were numerous correlations between some of the categories, and by further analysis excluding the correlation, the fac-
tors in dental caries in deciduous or permanent teeth became clear.

4 Multiple logistic regression analysis, was used to evaluate the deciduous dental caries, there were differences in the order of
the mother’s experience of dental caries, the frequency of between—meals, the order of birth, and the frequency of fluoride
application. As for permanent dental caries, there were differences in the order of understanding the child’s oral condition,

the mother’s experience of dental caries, watching TV at meals, the period of weaning, and the order of birth.

Key words . Dental caries, Cariogenic factor, Hayashi’s quantification analysis, Logistic regression analysis
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Localization of MMP — 13 on the pressure side of rat periodontal tissues
during orthodontic tooth movement

Kazuhiro MIZUKAMI”, Meiri HAMAYA", Yasunori SAKAKURA?, Toshihiko YAJIMA”and Itaru MIZOGUCHI"

"Department of Orthodontics, School of Dentistry, Health Sciences University of Hokkaido
“'First Department of Oral Anatomy, School of Dentistry, Health Sciences University of Hokkaido

Abstract

Orthodontic tooth movement is a multistep biological process characterized by sequential reactions of periodontal tissues
against biomechanical stimuli. The purpose of this study was to emamine the localization of matrix metalloproteinase—13
(MMP-13), which is thought to be intimately associated with bone resorption and remodeling, during experimental tooth
movement using immunohistochemical technique. In 8—week—old Wistar rat, the left maxillary first molar was forced to move
mesially with an average load of 10 g by a nickel-titanium superelastic wire. After 12 hours, positive reaction against anti-
body for MMP-13 appeared in bone lining cells on the pressure side. Atlday, the reaction in these cells became more intense,
and superficial layer of the alveolar bone and some osteocytes showed positive reaction. At 2 days, some osteoclasts appeared
adjacent to the superficial layer of the alveolar bone, which showed positive reaction to MMP—-13, and the number of os-

teoblasts increased at 4 days. These results suggest that MMP—13 play an important role in the process of remodeling of the

alveolar bone during orthodontic tooth movement.
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3. EGHOPT R (RILKR)
BIEJTEM#% 1 H O 8l i #5 T, bone lining
cell, BB, PHAEE M ICMMP— 13651 SE A%

4 ROBENIHE ) B — FE R R OB AR O
)

__.:.,-fi ,_ 3
B A N G RS

DRI E B ORERFI AL (Saydets & TRAPD i %

Robns: (Kb5a). HIESIAN 4 H O A0 A5
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NTw5 (Pead et al., 1988). F 7z, in situ hybridization
EHWIRIRIC LD, MAfilst~ b v 7 2 (Zhu
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al., 1995 ; Maejima—TIkeda et al., 1997 ; Kawata and
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Skerry, 1999) .

BIEFRIR OB T 2 FMBO e %% 2 5 ET
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Quantitative mRNA analysis of decorin and biglycan during differentiation
and calcification in MC 3T 3 —E 1 cells
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Abstract

To analyze the temporal changes in extracellular matrix components during the osteoblastic differentiation and calcification,
mRNA expression of bone—related small leucine—rich proteoglycans, decorin and biglycan,was examined in the mouse os-
teoblastic cell line MC3T3-E1, by real-time quantitative PCR with hydrolysis (TagMan) probes. Comparisons were made be-
tween cells grown in the presence or absence of B—glycerolphosphate plus ascorbic acid—2-phosphate (calcification and non—
calcification groups,respectively) and between the early phase without calcification and the late calcification phase in the calci-
fication group. When calcification was stimulated, the expression of decorin and biglycan mRNA increased rapidly before cal-
cification, reached a peak at 7 days, and then gradually decreased in the late calcification stage (day21to day28). In non—calci-
fication group, however, the two mRNA levels were continuous increased up to day 28. These results suggest that the tempo-
rally differences in mRNA expression of the small leucine—rich proteoglycans reflect biological functions of the two proteo-

glycans in the processes of osteogenic differentiation and calcification.
X—TU—=KFI7Favy, N7 Hy, TarEF Ay, GFME, mRNAZEH

- PEDFRDO 5N LD, FHFMIIZ M L 72 BeRE T3 25
' Wold 2 ORREHY & 4211 L, BRLRIC AR B b 2 228
BIEFHEROBETIE, AHT=ZANVAPLARICE-ST @S~ M v 7 ADEA, 5B LI TAKIEEZIT) &9
ERREND FATH 2 IR & FWIUILE 9 g Ok 27 % (Bianco et al., 1990 ; Ingram et al., 1993 ; Wilda
x4 U A (Roberts, 1994). Ri&EDEFREIZB W TH et al., 2000 ; Kamiya et al.,2001).
DI E %2 § 5005, IRIED 5\ I3 SR E 5 R A RO EZE M~ M) v 7 A3 a T =7 v LIE
£ 5 BEEAMIETH L. FEBAMOOE DTS 7= Wy 7 TH Y, #%F I dglycoprotein &
A KA ZERMNE I, osteoprogenitorffi iz, HiH ZEHM proteoglycan”’¥& ¥ 115 (Fisher et al., 1987). Proteogly-
Mg, 2L TEHFMBNEMMELTnE, REEIICIZEH canld, core protein& 1A} 7E T % HEEH (glycosamino-
Hﬁ flattening bone cell™~D 45k, @ % \»idapoptosis & glycan ; L FGAGEIET) 225 7% D, core protein® 7 2
9 &y & 72 &% (Karsdal et al., 2002). T OK5{bHIE J BEHIOREENFFA O REL20D5 47, kb
RHIE D & & FHRADLER T, & HllasEmES % modular proteoglycan & small leucine—rich proteoglycan

ZAF P84 3 H31H

il
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(LLF, SLRPEWET) L 1255#E N5 (lozzo and Mur-
doch, 1996). Hi#& P modular proteoglycand £k 4 7 #¥HE =
H 9 AHdomainZ* HRERL S 4, BRE IZHEBREY 72 aggrecan,
HAE NG 2% 429 B versican, ML |2 45 5E 1) 72 neuro-
canB & Worevican 2 Z N IZIR T %
doch, 1996) .

—7%, %% DSLRPIZ, 40kDRET% D4\ core protein & A
L, 6725 10fE D#E b & L HE T & 5 leucine-rich repeat &
&t (lozzo,1999). SLRPDfYFK) % proteoglycan T 5
biglycan & decorin (2B L CTld, #D 7 I / W& BERAC
HI, FESHOMEEA S 2012 & (Krusius and Ruosla-
hti, 1986), k4 %= BEMEANT 237 S LT & 72 (Scott et
al., 1995 ; Danielson et al., 1997 ; Xu et al., 1998 ; Ameye
et al., 2002 ; Young et al., 2002 ; Ameye and
Young, 2002) . Biglycan & decorinld, FZfg, M, 47,
W, B EDHKA LREEHMICHIE L, biglycan!d
N PRI R AE L C FASHIiE PEOFRET IS, decorind i
e b U 7 AOEIZHERCEG L TWw A Z EAVREN
T3 (Bianco et al., 1990 ; Wilda et al. , 2000) .

AWPsE T, GFMEOEM, 51, AKILBIEICE
\F7 % proteoglycan D FE Bk AH B & OB TR & D B 1% &
HOENITTH7-012, BbE Mgz Tad H2MC 3
T3 —E1 ORI BT 5 EZE%SLRPT & 5 decorin &
biglycan ® mRNA % 31251t % Rapid Cycle Real-Time PCR
#: (LA TReal-Time RT-PCRiE L HET) 12X o THEF ¥
HIErHME L. B, AW TIE, proteoglycan
DmRNAD7E & FERIZSEL S, Real-Time RT-PCRED
internal standard & L TH \» 5 11 % housekeeping gene D15
M L b2 T o 72,

M#BLVTE

-
—

(Tozzo and Mur-

1. filfesisE

MC 3 T3 —E 1 #ifid % 10, 0001&  cuf &) & C #5 1
L, 10%FBS (Hyclone), penicillin (10,000U/mL) —
streptomycin (10, 000pg/mL) (Gibco) % N L 720-MEM
B, mAE37C, #AE100%,5%C0:, 95% 225 T T
B L7z, M4 MER LR e OHBE S L,
MLU7ZEEREFALbOEHWCRELL (LT, AKX
LIERAERE L 5 5). T 72, AR ER IZ (Zascorbic
acid — 2 — phosphate (50ug/mL) (Sigma) & B—glycerol-
phosphate (50mmol/mL ; Acros,Geel,Belgium) (UL T, B-
GPLWEd) ZIFEWICAINL 72, BEsilisc#id 3 ~4
HZL&L, AKBMEIEZOH, 2H, 4H, 7H, 14
H, 21H, 28H, 35HHIXT->72.

REBEE b/ RIS FMIEAEMAEMC 3 T3 —E 1 Mg 053k - AIKILEFEIC BT 273 ¥ &N A 771 7~ ODmRNAZEH!

2. Mo s Y > b

B4 T, Ml % PBSTHEH L, 0.1%tripsin—-EDTA
(Gibco) % EEFELM T CHOMIEA S 75, IREL T
Mz > v — L X0 JEEL 7. Ml sy, fkgic
bR L7214 3 DL 0 #2130, 1% tripsin-EDTA 72 1 C
Er v — Lo REE L Clllex 58T 2 2 L PR EETH
2 7272%,0. 1%collagenase (Wako) % F5#4:1F T T30%5
5605 BVER & & 72, 0. 1%tripsin—-EDTAMLEL % 17 -
7. COMBBE T oM & MERETH AR T 7~ b
L7.

3. Alkaline Phosphatase (ALP) i&1%

AR # T #, MM A PBSTIEE L, 0.2%NP—40,710
mM/L MgCl2 CTHEM Lz, ¥Ry P THREIYF A4 X
L, k5 =4 —%— (Ohtake Works) 2 CTHBHIk
Wi L7z, F01%,4C,1500g 105 M L, EEARE
BV 72, ALPTE 1% o 72 (3 25 8 4% 187 1 | p—nitro-
phenylphosphate % i \» % Bessey — Lowly {2 ( Bessy et
al., 1946) 12FEDWTHT - 7z, 3% 100uL$ 29658 7
L= MR 72 &, FEERETR ©200uLMZ T, 7L
— 1) =% —ETY—300 (Toyo Sokki) % F\»Tik&E410
nmTRREZRE L. ¥ N7 EOERIIBCAT H
WCHlE L, ALPIEMOBIERRE ) —~ 714 X L7,

4. Alizarin Red-S (AR-S) iR DHIE

R T 2, MM ZPBSTHEE L, Ky L7270% %
J = VIZTO0 MEE L7z, MK T, 40mM AR
-S (pH4.2) TI104rMgft L, Z&AKT5 mgkiEz,
PBS |2 T 154 Mk T Tk L7z, Z Dk, 10% ce-
tylpyridinium chloride (CPC) ,”10mM sodium phosphate
(pH7.0) TIOZMIBifL L, B ADWIGE % 562nm T il
E L7

5. mRNA®DJHI & reverse transcription
B T4, Mg % PBST{E L, RNeasy Mini Kit
(Qiagen) % Fl\v>Ttotal RNAZHliH L7z, Z DR,
genomic DNAD R A % B {728 I DNase LB % 17 - 72.
i L 72 total RNA R B % 436 % BE BT GeneQuant  Pro
(Amersham Biosciences) Till%E L, lug/uLIZFAH L 72
%, Omniscript RT kit (Qiagen) % J§\» CTreverse tran-
scription & 1T o 72,

6. MC3T3 —E1ilgiZB} %internal standard D13 A
D LHRT & proteoglycan mRNA O 7€ =
Target mMRNA % %€ & § 5 [ D normalize | ] \» % internal
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standard D ZEH DL E M % WMERE S % 72812, housekeeping
gene C & 5 GAPDH,cyclophilin AlZX}9 5 cDNAD10°2* 5
10" ¥ —F o #E i Ay FUR KL 2 /E# L, TagqMan probe
% Jl\27-Real Time RT-PCR% 175 72. &K BT 2
M7 FOmRNAZ E& L, TNTHOCHETIREL 72.
[AEEIZ 2 D Dproteoglycan 22V T O mRNA % E = L,
GAPDHI10’2 ¥ —#12 %} 9 % proteoglycan cDNAD I ¥ —
BABEW L7, Target genedB & FPCR I 1Z v 72
primer% % 1 12787,

mRNA @ % & 12 13 GeneAmp 5700 Sequence Detection
System ( Applied Biosystems) % ffi ] L, denature :
95C, 15%, annealing : 60°C, 153, ¥4 7 V%5000 &
L7z, F72, RIpik#E & L TTagMan universal PCR mas-
ter mix (Applied Biosystems) % F\ 7z,

] £

1. MC3T3 —E 1 #iliz ok ebsE
WA SFPLAMHEEZRL, 0025141 F CTHllla
XML 7225, ZO%BAEIm 2 A 57z (deta not

shown) .

2. MC3 T3 —E 1 #i}ld® Alkaline phosphatase (ALP)
g

MifEE 120 HAH14H £ TALPIH®IEEML, 20
BT L7225, AIRACAREER: T WG o A MEE A3 L

7*- 72 (deta not shown).

3. MC3T3 —E1#MEDAlizarin (AR-S)
AIRALIERERETIZ 0 H2 5350 £ TR & A LBALAT
RoN%p o728, AIRACIEER: TIX14H LI, AR-S
VRO ZB RIS H 57z (deta not shown). WHRAY
BT A IKALARERE 021 H T AR-SFEYE D nodule 255
R A SN, 3BH T T 1 v ¥ 2 &RICR TG 2
JRiso7z (K1), AIRACRAERE TR S 5 AR-SH 1%
nodulelIIHEHEETIIE RO N Lo 7.

4 . Real-Time RT-PCR{%: |2 3517 %internal standard D15
FEIE O R ET

REM O 2 0 — T, EHE, CUEICE 5 HfiE &
F3IRY. CUE L IIPCREY DO HIGHE LRI T 5 2
EWPTREIC R o 72RO A4 7 VET& % . Internal
standard C & % GAPDH & cyclophilin A % 112 4 0 8 #5¢ 747
RIS T IR L T 2 &, WE L D EH LR
L7223, A0 — 7 OMFEEIXGAPDH O J5 7 B 125k
o7z (K2). F72, RNA= Cnormalize (1 ug/uL)
L720 HA535H % COIFHIKILEES X OHIKILEES Y
TN O THEOIGHREE I O Cofifl # L9 5 &,
GAPDHD X5 D VN & otz (M2,3). Tid Dk
H7 & cyclophilin A & ) GAPDH® 5 %%internal standard &
LT#EYBEER SN,

F1 HHRLICBEE S 5 proteoglycan D

EO i sy it (kDa) GAG ${Dfil% GAG $1D
Biglycan 38 DS/ CS 2
Decorin 36 DS / CS 1
Fibromodulin 42 KS 4
Lumican 38 KS 2~3
Osteoglycine 12 KS 0 in bone
Versican 350~550 Cs 0~22

CS; chondroitin sulphate, DS; dermatan sulphate, KS; keratan sulphate

,215_m

o)

1 MC3T3 —E1#ilg®Alizarin Red-S (AR-S) %t
aB5ER 7 H. R () SIHERE (F) (3L ALHEERO N\, bEFIE21H . AR ICIZAR-SH;
& Dnodulen 78O H N 5. cKiFE35H . MEAERED AR-SF 1% Dnodule 238N % A%, FEMEAERE Tldnodule % 72
B,

(65)
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F2 BEMBEPICB S 2 HHH O internal standard
mRNA Dslopefl, correlationfii, £ & U'Ctfii D
#fF7 (SD of Ct)
GAPDH  cyclophilin A
slope -3.39 -4.03
correlation -0.99 -0.99
SD of Ct -0.16 -0.46
Rn vs Cycles Standard Curve
" o ST e {
[1R] I 1 ol
Rn | B
001 > "
0,001 0,001

2 GAPDHcyclophilin AIZH ¥ 2 @i ArBUR & v Tl 72 IARMC 3T 3 —E 1 Mg A Sl L 723k
BT 72 SR AR
GAPDH (LX), cyclophilin A (TE) & & IZIEHEMH (/) 3EMER LA, A0 — T OBERFE
1XGAPDH® i 7 BB IZE 2 o 72, $£72, mRNA®E % 1ug/MCHi 2720 H2*535H F TORIKILIE
&R, FIKALEESY » TV OCHE (£7) I 3GAPDHO FHIES D E 037 dp o /2.

FE{RE R
25
20
FsRL
10
5
0 ! |
2 4 7 14 28 35
Time (days)

3 AALIEIRAERE, JEHEREORTEEHIMIC B B Crfil
Total RNA T % normalize L 72RT T & L7258k % 2 T, cyclophilin A & GAPDH (22 T real—time

RT-PCR%AT > /2.

DFWINS o7z,
5. MC3T3 —E 1 Mllla0fIx e HE & IR AR 123
\F % proteoglycan mRNADFEIH AL

Decorin mRNA I, BEEED>SHEMZ KO, AL
IMEERETIZMAH T THML DL T T =L oi.
—%, REFTIEFRMAICTHEEY—2Z7IZHML 0
5,35 2T THA L7z (M 4). Biglycan mRNA D,
BEEEZ»OEMEZIE LD, AKCIERAERTIE28H
TEWL NV HEREL, 350 CTRBICIET L7, —4,
REHTETHEE -7 L35 BED LA TH o7,

(E15).
6. MC3T3 —E 1 Mla0fIRALieERE & IR AR I3
I} % decorin mRNADZEH O L (557528 H )

M#HED28H BIZB1F 5, MproteoglycanDFEH & % I
R THB &, biglycan mRNAFEH = (3 K LIREREDSTE
TEAEREDT.2%, decorinT1319.4% O %/~ L7z (X
6).

R

0 GAPDH
B cyclophilin A

4

7 14 2
Time (days)

CHED L5 D & (dcyclophilin A & JL#E L CHIKALIEIEERE, LR & b ICGAPDH

Z =

1. Real-Time PCR% I\ 7ZmRNA D &

Real-Time RT-PCRIZ{%, (1) double strand DNAZ#
HTHILICE o THENEZEL HSYBR Green 1& 119
mEEH WL, (2) primer B I8 £ 2B O
ELL, oM
IZH G & Z D quencherfl 3 % i 1) 72 probe & Uk &
¥, Taq polymerase® 5’ — exonucleaseiii P12 & o T
probe SR S, MmO BEVEHNSL Z LIZL -
THNERT LI EE2MBT LAY, BEIU (3)
primer 8] |2 FF5RAY 2 BLF1 % & D 2 D Dhybridization probe
Z S SEFRETRIGZ FIH 5 HED 3 203H %
(Wittwer, 2001) . AHFZE12 BT L 72TagMan porbe
#:ClX, primer dimer® & OVIESFEE 72 PCREEW) 23 K HP
IR SN T, HIE T 5cDNAICHEK 7 probe s %
NHIZIFFEE L w7z, BENPDEEDRGVTET
HbHEEINTWDS (Wittwer, 2001). REFZEICBWTH

TagMan probe (exonuclease probe) %
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4 MC3T3—E1#If3123F %decorin mRNADZH 2L
fEERE, FEMEEHLDICTHE CEAMOEILEZRLTYS
W5, 1A H DA 7 25 5380 D7z, FREMERECIX14H F C#n
L, 79 b=t hoi. —J5, REHETODdecorin® I Tl
7 HH S EIN25A 57z, (n= 3 ; mean=SE)

300
- JeiRitkey
o {RikBE

250
200 ‘{
150

100 | ¥
| 8

50 |/

(x10° coples /
Copy number  ¢apom 10° capies)

U L M n i i
0 7 14 21 28 35
Time (days)

5 MC3T3 —E1Mifglc8F %biglycan mRNADFEH 2L
TRAETE CIIBF BB A S AW AHME X LY, THTE -2 &2
), ZOHAHETHAIL, Z0HRITTT V=7, —K,
JARER T, 210 FCHINERL, Z20®RIEMP%ERL,35HT
IEIRMAETE & W U5 £ CIRT L7z, miETld, AR <Thd
521H L 28HOHEHEICHE REVROLNT. (n=3
SE)

meanzx

GeneAmp5700 % H \» T TagMan probei®: % 8 f] L 7235 &
i, 2% <L 51013 ¥ —F TODNADE AT FE
THbH T EHPHHSHIT% 572 (data not shown).

il L7z & 912, Real-Time RT-PCR#:{dmRNA%S B
DERICENTFPFTIEH %55, conventional PCR % 2
REL7AERDSTRTONFFEE b Il 5 R AR
SN Tw5. Real-Time RT-PCRIETIE, T TOHFE
\Z81F 5 GAPDH 7 & D housekeeping gene D 3¢ 3 & A% —
ETHDLEVIEZIZHEDE, tareget geneDFEH = % §F
HLTwA. L2 LESE, EBREMN, oIk #
faRDE NI L > T—HIITH W S LT 5 internal
standard 3B E) 2R L, EEALIZB T B #xd g2 2EdE &
E DB enwI EPEH SN TWw 5 (Medhurst et
al., 2000 ; Bustin, 2002). Z ®TIZBI LT, Bustinld, in
vitroD F2BR A1 BT Sinternal standard& L T 2 2L LoD
housekeeping gene % IR L T, ZFDEBREHFIZBIT LA
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Decorin Biglycan
5 ¢ 250
2
[
o
284t 200 |
g?.
Sz
38 3| 150 |
R
S 100 +
[S
2
St 50 |
&
00 || 0 1

ERER (R JEfEEER  (REHR
6 BRAE28H BT B AIKILIENEHERE & R AERE |2 35 1T 5 proteoglycan
mRNADFEHLD L
SLRPT & %biglycan (n= 3 ) mRNAZEI 13 KL HERE A3k
TRAHEFEDT. 2%, decorin (n=3) TIX19.4% &KW EZ/RL TV
7z. (h=3 ; mean+SE)
B2 L, normalize®479) 2 & 2R L TV 5,
AWfzE T, BREFEMIBOPCRETL (HWLENT
\» % housekeeping gene T & % GAPDH & cyclophylin A (2D
WCZDEBERET L7z, ZORSE, Hi% OGAPDHIC
BOWTHEENMZE L COREE ((DNAD I ¥ —)
DEENV 7, F72PCRE)ZFE % K §slopefi b HETH
% —3.3 (Medhurst et al., 2000) ZTVWHEZ/R L7722 &
25, KAWL TIXGAPDH % internal standard & L T F\»
7z.

2. BFMMHAEMC3T3 —E1 04t - AIRILIZD
WT

MC3T3 —E1MZIE, HAEBERO~ Y AHELD S
IU—Z v 7 ENTZ8ODMBRD—DTH S (Ko-
dama et al., 1981). Z O 2O, & \Valkaline
phosphatase i 4% % 1 9 ‘B MME~ D 51beE & AIKILEE

(Sudo et al.,1983), BLUEWI T =7 v EHiHE

(Chung et al.,1992) #F 3452 L THY, in vitroDFH
BRRICBIT 5 AKALEFREOMEICR DL CFH S Tw
LA D—DTH 5.

MC3 T3 —E1#fglx, ascorbic acid & B-GP#% & &5
BT, BFMROEIL L) SEICEIL, AKX
L7z~ ) v 7 A2 EET B 2 EDHILN TV D
(Marsh et al.,1995). Z O#ILA TO LKA 213540
TEMCBIT 237 =7y REDERE L £ DMz ILE
TdH Y, ascorbic acidZSRM L 72L& TFTlda g -7 >
EEOERPET L, AW AKIETIE 2 e
PVIEREERFICBIT S EIEOAKMSLET 5
(Marsh et al.,1995). F 7z, KRHFFEIZB VT B
EPEON TV D25, 20 DFIMERIE SV IREE T,
ALPaseif D LA I3 A LN B2, FiFE30HIZBWTD
AR OTRRKEETBO LN W EE2REL TV
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(Marsh et al., 1995). % Z CTAMZETIL, HBEWP~O
ascorbic acid & B-GPZ DA HEIZ X 1, FIRALAEHERE
ERIKACIARERE (23T, WRED &R - BB R IC B
/3 % decorin & biglycan ® mRNAZE 3 D 2L AEAR % Lo s
AL

Ascorbic acid & B-GPDAFAE T TlE, MC3T3 —E1#f
NEHIKALE B DOTEIZE S 3 DDOMIZHT S5 b1
P A %55 (Quarles et al., 1992 5 Choi et al., 1996 ;
Raouf and Seth, 2002). = DBLHEROE ML, B
9HA”H10H £ Thi &, FiE AR O TEFE 72 HEhH
RS, ZoORHIZIZ, MC3T3 —E 1 fillfgidc—fos,c—
myc,Est— 1 7 E O E IR #E § 5 BZ T2 3T
% (Choi et al., 1996 ; Raouf and Seth, 2002). KD
MIZIIA 25250 oYM TH Y, HilEiE confluent
%, I1#35 —7%">, fibronectin,osteonectinZ2 & @ F&'EH
BEEET 253 T % (Quarles et al., 1992 ; Choi et
al., 1996 ; Raouf and Seth, 2002). %5 =4Hid,25H LI T
Y, HIKALIZEE § 5 osteocalcin, bone sialoprotein @
HHPROOND L1205, K TOMIELE, ALP
B L CAR-SIIE DR 2 2 5 &, F—H (WM
W) 3EEG T HETTOM, SM GRREIEE) 138
H2»520H, =4 CAEXKILE) 1321H A 535H 13
LTw7z., L7 o T, A AKILRERICHIT S
MC3T3 —E1MBORE - Bzt - A L@ 3o
FeDb D LITIZ—FH L Tz, KEFFEOHIKALIEMRE R
IZDoWVWTh DL, H4E35H H CAR-SIILHNE & A L5
EMPHEFECMEER L ED0, SHMEEFTOE=
M, ThbEAKAAHITEND O LT 7.

3. Decorin & biglycan®FIEK & DD Y

Decorinid I !, T #I, M#AI 25—/, fibronectinZz
&, fhoMilast~ b)) v 7 R L DEARREE AL, Y MY
v 7 A, HWiladig, Mz SIS LTws 2
EDH SN T\ A (Scott and Haigh, 1985 ; Scott et
al., 1995 ; Kuc and Scott, 1997) . Vogel and Trotter

(1987) 1%, ‘P2 540 L 7zdecorinfF7E FCTlda 7
— 7 Y IEMAHEDTEBGREE A S, Lo E Nz a
F—=r VEREOEEL AT E L e HE L.
7, Kuc and Scott (1997) 1%, FRAHIMKD 5\ IXH 8
2 S L 7zdecorin % I\ 7[Rl OWFZE 22 &, decorinld

37— VERMEOERE NS LI ERL. 2
DX 1T, decorin® I T — 7 U EFMEICEL I M 3§ o2

WB L TlEHE— SN RSO NIV 7228, kD
decorin®knockout mouse % i 15 09 (MRS L 72 0F%E
26, decorin?2¥RAN L 724RFECIX, 37— 7 VIEMHED

(68)

REBEE b/ RIS FMIEAEMAEMC 3 T3 —E 1 Mg 053k - AIKILEFEIC BT 273 ¥ &N A 771 7~ ODmRNAZEH!

B,
o

ICERELEEDI VL OO, FEfEOKSIAY
2B 2 EHH S 22 E 7z (Danielson et al., 1997) .
—75, biglycanDFEFEIC DV TIEIAB D AL VA%, in
vitroDMFFE TIX, biglycans3 125 T Bl 2 5 — 7 VA
DEMEIZER/L, COEELZHMIEL I EVREN
72 (Scott et al., 1995) .

AWFZETOMC 3T 3 —E 1 Ml DA IRALRERE 125\
Tdecorin & biglycanDFEMATE o 72D 1L, FE#E T H F
TTHhY, aT—F VEEDPEALZ~ M) v 7 AT

(Quarles et al., 1992 ; Choi et al., 1996 ; Raouf and
Seth, 2002) ZIEZN 5 OFEBAFMEIZ R L2, L
7o T, B0 —Frredhnt Lz ) v s
AT BV Tld, MWproteoglycan® I 7 — 7 > JE 1
HEE~NOBS 3w oEEZo5NA, LaL,
decorin& I 7 — 7 Y EMAMEDTEI & OBIFR % in vivoD FE
BRR CREMILC A7 FF2E T, intact decorin (GAGHH D #
& L7zdecorin) 12& 537 =7 VIEREEDKIE LV
chondroitinase ABCHL¥E#% ® core protein 72 1F 12 & 5 [Al £k
OINHIENFAFRD S 472 (Kue and Scott, 1997). L7248
- T, WM —B M ICIEEE S N A decorin?t, B B\ T
biglycand & TN AT REME D H 5 2%, ¥EHHMHICBIT 5 2
T =7 Y RMEDTER 2 HIHI L TV B T REMEDS TR T &
5.

b & B \IEEE KO /N proteoglycan D 7 X/ [
B L OBEEERLYI OFENT 2> 5, B 12 1ddecorin & biglycan D
BWREHAH Y, FDGAGHIEE TDH 4 chondroitin— 6 —
sulphate & 49" 2> 7 chondroitin — 4 — sulphate 2S£ 1E 9 %
CEDNHEMZEN TS (Fisher et al., 1987 ; Wad-
dington and Embery, 2001). iR L2ABIZED 5,
A b DEFTIE, decorinldF/MERLHHMEDORFH, &
N = NZFIZRB L TWz012xt L, biglycanid
BERPBRIELAGHF LTV AEIEFREINTWED
(Ingram et al., 1993). MO REMBILFZMIBIZEICB N T
b, 20 Dproteoglycan (T F HMME B L CFFIHFET S
CEDHERR E N TS (Bianco et al., 1990 ; Kamiya et
al.,2001). 72, in situ hybridization % F| i L 7222 T
1%, decorinldBHEER 27> THEBWY— 4B %R
FTOITH L, biglycan 3 BIZHGR DML HEAES 5 B
NEIZIRFT % Z &5, decorinldfull-time TR 5-§ %
~ M)y 7 AEREFETH LD L, biglycanld~ b
) 7 AP OMIBEEICE S $ 5 Z & 28/ LT
2% (Bianco et al., 1990).

Z ® X 9 |Zdecorin & biglycanid, ‘H3FMIEL % & &5 R
Ml DOEAT BZFERIFEIT =T Wy VI ETH
D, EHERO B IRILEFEND LT, 1EkrHWn

[ERES
—z

By
ks
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DM DIFFEDFTHI T E 72, Scott and Haigh (1985)
(&, BEREZRE 72 & OBRALRRAE G ALK AR T 5 D ldder-
matan sulphate proteoglycan T % D24 L, HRETE
7 EOFIRAL AL T 1Zchondroitin sulphate proteoglycan %
b D2 L5, dermatan sulphate 7 3 4 decorind % \»
(I biglycan | Z A IRALIIGIER 2% 2 2 & 2 RAE L 72, fH
L, ZOmRETIE, decorin& biglycan® 7 I J ERECHI D
Wr i B9 72 15 $k L 2* 7% <, chondroitin sulphate & dermatan
sulphate?® 2 2 Dproteoglycan DGAGEE TH 5 Z L 1T 5
P o T eho iz, E0RK, RO AIKILEREIZ
RITHREEICE LT, in vitoDFEER - HL.L & L THFSE
DAThi,

Mochida® (2003) (&, decorin?SAJKAL % #H 3 % &
LERHELTWA. TiuIxt L, Fisherd (2004) I,
decorin 2 B IRFE A MIRE 12 BT 2 BT ED G AL &R &
THZERRMELTWAED, Thddh < THIEEEY
HAIKIGERTOMRTH Y, ZD I L% E#Ein vivoD
FIRALBRECOBR L L TALTILITEL W,

—7%, in vivoO EERRIZH 2617 THA B L, YounghH

(2002) ®decorin®knockout mouse & F > 72 F Tk 12 B
THHETIE, 37 =7 VEHRHEOTEREIIIEE & RkT
bOD, FIEK, AKMNOEZEZE I Zro728 LTW
AH. F7, R EF O % £# & § 5 osteogenesis
imperfecta (OI) DFEFDIET T =7 My VX7 ED
FEfR B & R L 728 T, decorin® ZE = 127
FEO LN ol LTW5S (Vetter et al., 1991).
—7, biglycanDknockout mouse T, A ERZILEKR
CERERFTRIERO SN2 WL 00, Itk iR
SiE R LSS B BN A A B, L 7o BB 2R3 B i A E, B
BTG IRAL D HEAT A RO H 17z (Xu et al., 1998 ;
Ameye et al., 2002 ; Ameye and Young, 2002). ¥ 7z,
biglycan—knockout mouse % D& 3flifg X, BMP— 4 &
DFEGHRE T HZL L, BMP— 4 ORI 5 sensitivity
PR L Tb, £oOfR, FFMlaos bz #HE 3 2
G- Td A Cbfa 1 DFEBOTIZ X 548 3O 5
L2 iHl &b Z & %#7R L7z (Chen et al. ,2004).
11 & Dknockout mouse & A V2 72HF 5813, biglycan 253 12
FHMEOSALEAE I L TREMIEH L Twnb 2 &
/R LT\ %235, knockout mouse T (FAtl ® proteoglycan ®
iR, RENZEIOTTEDAL S Z 05 (Corsi
et al. ,2002 ; Ameye and Young, 2002), decorin & bigly-
can A AR AU A RALBEFENIIHIAY IZAEH L T 2 213
ANHTH 5.

A 7% T D biglycan & decorin ® mRNA O FE I % A 5
&, MHFHLL 22 278 L, mRNAIZHEGEHIZ

9
=

-
—
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B, WEREEIRE BEET7HH) K¥—2%RL, €0
BOIEILEM (8 HAB20H) & AKL C1H2 5
35H) TIFERIIZIRAD LTy — 2 2RL7z, &
7z, AIKACARHERE & FRRAERE D EE2228 H H IZB1T 5 588
T 5 &, AIRALEER: Obiglycan 13 IEME ERE 1T
L7.2%, decorinid19.4% D WIEHEZ/RL Tz, L
72735 T, MC3T3 —E 1 il DmRNADZEBUERAR 2> 5
HIWr$ 5 &, biglycan, decorin& &, H D HKICITIIAE
TH Y, ARABHICIIBRAIHFISNE ZLEZ bR
L., ZOZEIE, W DOH Din vitro (Chen and
Boskey , 1985 ; Severson et al., 1995 ;, Mochida et
al.,2003) B & Uin vivo (Hoshi et al., 1999) OHFZFET
DFTRE D —FH L Tn5.

T v MEHEROEFMIE 1 KR % v Thiglycan
& decorin® mRNA 7§ 3 % conventional RT-PCR C - % &
B BMT L 728828 (Waddington et al., 2003) Tl¥, &
M THONIAERER L LY -V ERL TS,
DIFFEIZ & B &, decorinANEFHM A & I IRALFIHIZ 2217
THREFFROIZIEN A 7R L7212k L, biglycan (3358 5E 1 )
oS WEREZRL, ~ M) v 7 ARSI
PNREALELEY, TOROEIRILI TR B &
FLTHBY, iljproteoglycan ® 17 JKALHI 12 B 1F 5 &5
mRNAZEH 7 #ifs L T\ 5 (Kimoto et al., 1994 ; Wad-
dington et al., 2003). ARHFZE L OEWIZE L TIIIEM R
b b Rngy, FBEME L EEERMOE DS
LTWBUEEEPEZ NS, 1o 0FERTIE, BHER
(Zdexamethasone S M ENTHB Y, F7-H W 72HFEIX
HIE D population 2SN — T b 5 & LA H R O — K555
% (Kimoto et al.,1994) T& 4. Dexamethasoneld, I
WWIXRFEERIINMENZEXTH Y, FHEHRDos-
teoprogenitorffl i1 D 731k & H IR AL % e L, decorin® %
BIIZARAER), biglycan | IZHIHIAIIZ/EH 34  (Kimoto
etal.,1994).

-
—

i

BHMMBEMAEAEMC3T3 —E1 o, kB L U0H
JRALEFE I BT, B5E 12 I~ CTdecorin,biglycan (& 1
JRALIA TR L (W ZEB 2 /R L 72,
&, #HI ORI & R L, AR LT
HfIEHZA L TWD Z EAIRK ST,
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Esthetic Resin Coating of Metal Clasp for Removable Partial Dentures

OTakashi Todo, Mariko Hotta, Takashi Kado, Mayumi Takakura, Naoho Tanizume, Masatomo Watanabe, Yusuke Ida

[Introduction] Metallic materials have long been used in dentistry
because of their excellent mechanical properties such as a high fracture
toughness and excellent elastic characteristics compared with those of
ceramics, polymers and composites. However, the esthetic qualities of
metallic materials in matching the adjacent tooth structure in translu-
cence and color are inadequate. In the present study, we attempted to
make a resin—coated cast clasp with both sufficient functioning and ade-
quate esthetic qualities using a novel mechanical retention method for
resin and gold alloy bonding by creating a microporous structure on the
alloy surface.

[Materials and Methods] A 14K gold alloy containing 59%(in mass
%)Au, 3% Pd, 14% Ag, and 24% Cu was used. Clasps and plate speci-
mens were cast by the conventional dental casting technique. Micropor-
ous structures were created on the alloy surface by hightemperature oxi-
dation at 800°C and subsequent pickling. One coat of a dental flowable
resin containing 1% benzoic peroxide was applied on the microporous
surface with ultrasonic vibration. After the resin paste had impregnated
into micropores, a prosthetic hard resin was placed on the alloy surface

and was subsequently cured by irradiation of visible light, followed by

Health Sciences University of Hokkaido, School of Dentistry

heating at 70°C for 30 min. The resin—coated plate specimens were
mounted with the use of hard resin. The section perpendicular to the
metal/resin interface was mechanically polished and was observed by a
scanning electron microscope. The resin—coated clasps were subjected to
15,000 thermal cycles from 60°C water to 0°C water for 60 sec each and
were subsequently subjected to 100 cycles of attachment and removal
test using a model die.

[Results and Discussion) Secondary electron image of the cross—
section of the resin—bonded specimen showed that numerous micropores
of 1-5um in diameter and 25um in depth were formed on the alloy sur-
face and each micro—pore was filled with the applied flowable resin.
There was no gap between the alloy and resin, suggesting that good me-
chanical resin/metal bonding had been achieved. The coated resin was
not detached even with 15,000 thermal cycles and subsequent 100 cycles
of attachment and removal of the clasp using a model die.

[Conclusion] The results of the present study suggest that a clasp
with both sufficient functioning and adequate esthetic qualities can be
made using a novel mechanical retention method for resin and gold alloy

bonding by creating a microporous structure on the alloy surface.



84

R RRER IS & V) IRERSUE DIRFE & 4 & 8 I EAETERREE D—F]

OWHWWGE, &, LR, LPeMT, X

Y, RHERTT, b B

=8
AL EER R AR v 5 —, LB RO A R Rk A5 2 R

(B8] BN PIREAS RS S N 2BTE, SR E R
B AN BEARBE LB DR kol LL,
FEREMRIEE O X9 RS HERE SR T LT a4, e L
TRAENTEELT 2 2 E2h 2. SMbhbid, EEMRKR
BRI E X2 L, BYEOERIC X o TR £
L, WS EOHAEY &7 L7 L Bl AR L 720 CHRET 5.
[FEBI] B A OFL. W% FRITAET A S H. TFF: Ok
WO JERE & R 5 OPEIR. BEREEE | K204 BT L HEIRR % 159 &
N72hs, ZOHKETHMCialz il LT\, BUHE | FlR174
6 A TANCIEESERHNC TP 3 IS TLEM L6 DhE %2 2172, %
O, FBICREEROL o205, 1 EBRICER, L
D OPEIE A R U ARG S, Lo LHEIRASIHA L 2w i
0, WAEREEZREBL, 75 8 H4RZZICE - 72, BUE | BT
37.3C, WBC 10.9X 104, CRP 8.67 mg/dl, HbA 1c
11.5%. BETATR CIXFEM 25k, BIES £ OERE#o¥, OB

LB IR B IR L EAMR 248 1 R

WETRTIE, SR EICIER, RSB LU0, FEL ) ofk 2z 3
7z, Fiz, EMOWEHEEOERSZEHT, HEEFE L A
WARAZ L, MR RN BEG 5 & OB R E 2 320 72,

M) AR B TIEMERIE £ A T 2 BRI, I
4%, WHBHSGEDIRAE, HEFRTH It .

(B8] Wz H, a7 1ghthE L AR IO, FE
PEENL Do Tz720, TUEy 7 A300mg/day & 2 HHE LR
TL72. BEEROMEIZLY 7 HI2HARICE 72, ABitk, B
HICUIBIPEIRALE 2 S5k L, BET LT 4 v SEEE 2 g/day &
BiL, 7HMMkG L7z, X#CTHAIS TREM B3SRBS
2RO, TH2Z2HEERIC - BrEME1T o 72, TH30H IZEHLEEE &
otz

BAE, WBEEIIMELTB Y, ERETHZHRKEICOW
T, BENBORERIFEEMESGRERP TH 5.

KBEICBTBTILFAT « PHEME BV BRRERREORMMES

[BE] ZhF CRMBEETIE, PRIFBHESFIZEICB W THIEN, %)
BB VAT LR EHET LI E#HME L THABRGZERT
Efo. YUF AT A TEHMICE LTI TR 9 FE 2 e % B
L, 1MEEIZEF T~ Y FPAROBTSBEZE~Y VT AT 4 TR
B & ZRICEHN 2 TG L 7B BN > A 7 4 & 2 MG
TEBIAT L E—EEAL, I3FEEPORY AT A ZRIEER L
TWh., EHICIGEEDSIE, VT AT 4 TRatEM Ltind 5
LI EBEHICEE - W2 S AL, FEFEFNAEL LM
RLR T WL ICEFHLYET L CTE72, 22T, KEHEIIBT
BRVT AT A THEMER AR EREEZEORY MALHBANT
b, E1BMIHTET o= M EFANRICERLIZLEZ A, W
KODPDHREHRIzDOTHET 5.

(Mg EFE] FPRITEBE R 3 FERFAKT LTIV F 2T 7
T RGBT T v — MR A ER L, FRISEEOT VT
AT 4 T IR AR OFAL & ILRE L 7.

ORILIER,

ks —, ZHEZ, KIRE, MR, 75kkEs
A B BRI R 7 B 2 B B DR AT 2 58 R

[BRRUEBE] AEOHESS, S—VFVara—y—0i
VERRBRICBIL T, THMELAZENHAITHEMIZIHEH L T
5] HbETHUDFEPBRIERRESH Y LN L. T0)BH
FHIEH LT3 L& L7 424:1343% T, “FRUBEED15% &
DEHZICHIN L Tz, Foa v ¥a— 4y —ORaR S ERISERE
DT2% D 586% LIEML T\ 7z, HERDFEE & O HIICE LTIk

[ZHE5DIF)HEV] 8%, [EH5THRWV] 6.8% T, P13
FEEFTICBTLHERLY [2THE50I1F) PRV A% LR
Wghoiz. LEOZ s, BAEOFEZTIVF AT 1 72k
LCWAIZENWL 2RI E o7z, REENPSIEF VT~ FYVF
AT A THESICOMREREBESFHATE L L1205, B
EDFEIHERSIIBILINVT AT A THE Y AT LB EIE
PRV EHEN S Nz S5, FIEBZISHIDL2H LT £
TA TEMOREEIT) FETH 5.

WFEHIFESLV S FEICHT 5L -V -—RAXBFOHENHR

(B8] 24, L=V —2"20@#nlLs () bRz, #ak
B, MAENKE, BARERY) »5 DHEEHRKR CHM S oA
HEoTWwb, £2°T, FHLEFIIBVTHEHFEBFEILCL ¥ -1

OZWE L, PEE—, RBiER, KIFHE, wikkESR
b PRI A7 B 2 B R B DR A 2 5 Rl

EEMNLERE 525281380 L) BHENRENED D0,
F72, SHBREBIINN ANBLEND L% HIE, EDFEIITH O
A D EIRD D B D E T L 7.



[F3E] ARRFTEIE, REFRITER S5 3 442144, 544204
HEXHRIC LTI o 72, REEHN A L — 4 — (Takara, Bel Luxar LX —
20SP) Y Er:YAGL—#%#— (€)%, Erwin Adverl) ZfHL, #
FRHARE LT ) S SAEMABICANL L2 MERE A7,
EBORNE, WDV —HF—DFEREHICOVWTHHL THh
5, EBRICHEEAHH LAV OHBICL D TFTEERTo 2. ZOHK,
FECL YR AR S, RRCELRZICEZT V- MR
EEEEL, RESIRE L7,

[#R] EHFO L —F— 1T 2 8K 3 EEIZ TS5 EED
Hswmrotz, L= —IIx§ HEFRONGIE, SEAED [HL
ZHFHZI ] VI ERDL D> 720120 LT, 544ED KR

85

FO5, A%, SMEERICS LTRSS | & ERERIZOW
THENLERYS S ode. MFEL SFEHOMWMRERR, &T
DFEREBFRFIHARTL == 1T AHMEIEHT Y, TR
EBWEANN L CERDP DD BT,

[#£58] EBRICL — =12 CTEMET 2 2 & T, #R2T T+
GBS o 7o L == O FER IOV T, WTOZE
DA S RS L7, RIS 5 EAICT LTI, S F SRR
%R o TR ICEB ATV A BEEASR 272, 7 v 7 — F Ok
Rpo b L -V —HEER L, hBHEME L CORBEEM LS,
FEVHE SRR OND LG, EBREICBI 5 ARES
DEADLEENTRD Sz,

T —bF—NN=FHy 2N—F v DREHHEM

[B8Y] fol, Ni-Tid&sRELRKH 7 7 4 Ve LT S Ul
FIBRIC D EMPEHSNLEMICH L. LirL, RERER
REOT—/3=25.04~.10L %2 % L) ITREBH SN TVDD b i
HoF, WELRHETIE, ATV VAAF =L T 7 A VTR LR
BLRBRICT — 8= 0207 v ¥ 8—=F ¥ KA ¥ e flifiT2 2L
ML, £IT, REMREBEOT —/X—IZGH L7 v ¥ 83—
YRA Y P EHCTREREZITV, ZO8MENE, RE#HMEICo
VTGS L 7z,

(B LOFE] © b THATHO0AR % Hifph & L CNi-Ti7 7 1
JV . K3 (SybronEndo) %\, T E ALY — b #40, 57—/
—. 061ZHE L TREIK - B EATo 7. 067 L— FT —/¥—7
v #78%—F % (Analytic Endodontics) F 721,027 —/S—# v & /¥
—F % (Pierce) & —F v 7 X (SybronEndo) %\ TLLF®D
FHEICTRE R 24T o 72,

D.067L—FT—=N=H ¥ N=F v T 7 LHh) =KL ¥ M

L LM
@.067 L= brT=NX=F v F)=Fx et T7Fal—ariy

OMthsk, M REB, # EEL, KRS, mkkEL
b R B S B R B DR AT 57 55

ENTI U F U =2k A1 7)) v NiE

@.02F v FNN=F ¥ & T 7Y =KL ¥ M X BHHMEE
MRS FIE % i L 7= 8 & BT ICiRIE Lok, @it - CEBEE
RAEER L, BREAD S OBIEEEHICOWT I A I L 7.
[#ER] OSSR, 067 L—FF— X—H v ¥
N—=F X 2 X BMBEIMEE © 120.98, N1 7Y v Kk 115.0
B, L0247y #8—F v |2 X BMANED: : 129. 1B THo 7. @
HEEHEIE, 067 L — T — 8—F v ¥ 8—F ¥ 12X BMA5M
JE¥E 1 0.18m, /N4 71 v FiE0.0dmm, 024 v #/8—F ¥ i2k b
MHEMEDE :0.36mTH 72, —_HBREDKESR, "M 71U v F
B, 067 L— T —8=F v ¥ X—F v 2L BEGTMERE, WE
D027 = /8= H v F78—=F ¥ 12 & DA MEEONECHFFED S
W2 EDH SR 7.

[#E8R] RIREREDO T — S —1ZEH LT L= b F—8—T v
= F ¥ Z AV ARERIEEL, kD027 —/X—DF v &3
—F Y IS X DWEFE P L B L T, BERR A T AR L, HE
PED LR & D2 DL OE SRS 2 & AT L 72,

SRR Y FLER (PLLA) 'L — MRIRRESI DERRAVIRES

(B8] a5 R BEICHVZZPLLAY L — b OB G % Wk
L, BRMEH EORMESE ZOWIGIZOWTERETLI L.

[FEFI] UAHZT, PLLAZ L — M X 23088 H EE 2475
WIBIBTER, BHEx AL TV — MREERT o2 2011220 T, FER
Bl L b, BELZTL =, A7) 2 — % FERIEAMSE
BLOEEREFHEMEE (SEM) (2L D@L,

[#Bs LCEE] EH 1L, 21BN THEFITER T, ik
8 CLM T FAATAY CHRBMED E TIEE % & 72 L UIFAPER L E
AT o7z, ZORERTIIRHEAL L7225, 9% A% L R o %
BENHRZ20, OENLY L=, A2 2= bI2FH
WHRAME O R 24T o 72, JEB 2 1L, 54 eVt o LB 2 ER] T,
Mita EN O YIBIAIZS = B L BB O ki 2 Mkfe L 7225, #i#10:8T
7L — MERISHE TR S N, kT L=, A

O&FARRK, BN—Z*, it

2T, AR OE, JEmEmT
B R A T SR A5 2 Fe™ [/ 58

1 e

7 ) 2 —OREEHEABRAFMBORICLTo 72, wihd ik
L7z7V—1b, A7) 2—0OWEERH 7. EREMETE, 7L
— MOEELER ERMOAME RO,  SEMTIIHE O
D, RUARBEROBNEREASN, A2 1) =213 LILORKE
sy MR 2 AU TERICEBI RO SNz, DL ) EE
FEDMBRATINC L Y IEHIETE - N E R L, £ DHROGHES)
DIETIOT ALY, BfH % Rk LA TREMEATRIE S 7z,

[#58] 74 v L LI L, PLLAGEM L LTHEHEHTH LI & Hh
5, MRS OFERIC G b CREBIE2 7o 2%, X7V a
—~OBF 7 bV ERIEELT, TL— MIXLEBEICAZ ) 2—
BEEZIT) S ENHETH LI EIREN. T2, BHEEEDE
BEVEZETRETHH LB DN,

(85)



86

APT A LR DERPR AR
OBMEMANY, BT, WIEFHE, AR, BREsk, NEHRA
ST, ORE BT, JLETAATEYY, HE OB, HARFEAT, TR T
*Je B K R R R A 2 R, RV RR R 2 G, AR EE SR 5 —,
R CRESVEL S 1 REIE, A B SERA BE R A e B TE S - @E%ﬂﬂ%%f,”wwﬁﬁ7ﬂy4bﬁ%%

[B8Y] dviEEEgE RS E RO R A~ 7T~ &M
e TIZ20044E11 A 5 5 APT A LR OFIR AR % 17> T\ A, APT
ANTEARIZHF 7 31 [T Y E— 2% 4 T THERTICAZ Y o
—OWVRIRTH A, KA V7T v bOKEIL, SRIBEER OB
WIEHAT —5 ¢ > 78 (1~2um) Thb. SHEORBKKRIEA
N TR O B HIEERRIIRE I D WT, ZOHERMEE 24tz et
LL5DTH5.

[F3] 51320044512 7 %> 520054 6 7 $ TOAPT A L HR O i
REBRBINCAE L, 2OoARRBOR 7 ) —= 2 F TRV SN H
S 7230fER & L7z, FOREEII AN THBEEATFME 25 14EETo
BN T v o vz 7 AT, R 47 A ML 2BiZERE
HRETHHMEL T, Léﬁ?ﬁm@ LA ITRR S LT, AR A

AR e

Owdt L,

(EW]@%ﬁ%@ﬁiﬁihﬂ@%yiiy%%ﬁ@ﬁ%ﬁlu
ifﬁf)%f:‘éi KWFIEE, TF ANF 28y DR O AR 1
kR % ¥ G #étbl%xwy/ﬂy%@ﬁbtn4}m;/
7A94b(uﬂm)%w HEGICHAL, BRI, pifE & ol
& LTRSS BT 2 SR IEARR D 2L & Mk 1 1 BlgE L 7.
Tk o EBREYIZ i%Wmafﬁﬁ7VF%%wt.ﬁﬁﬁMT
[T RAEE—HEZ e L, #8425 —500um @ HA KL IZ EMD
(Emdogain® : BIORA) % @i (FEBREE) & 5\ I3&A L & WIRE
O BERE) CIKBEICIRAL iR 5 H, 4HICESRE T I CRE&
L, MREFIICERET S &L b ICHARBOB#mE 2 5HI L 72,

R Ot © i 5 0 CLIIRBRER IS 0YS 2l A LI T L 7o B
MRIEASEL S N7z, AFfR14 8 Tl & b ki LR T E ©

b b EIRERTHP— 1 HIRMEBEICH T BRT s 7 >

Ol s,
™,

[BE9] B7 1 7= >~ (hBDs) &, FIZFREMICHBT 280

H2rOTH#HT2 41,
[BRpLUEE]
1ﬁm.A%%m%iﬁ@UA BN, ER
. ANLHIRZ A L 7280348 K CTH - 72,
2%&%%%@@10% HKEEE I L2ZERIZ 0 TH o7z, L
ML, ByEE (FER) 12X bk LERNE 1 T - 72,
3. LIRSS OBIED T A L -ERNE 1 CTh o 72,
4.2005%E12 A28 H BIAE, Filisk 1 480 114, 97 A#%
fF, 67 AREOI0GOT X THRIFICHERE L T2
[#558] APT AT BRIR OERK K%&m#%@,“«m@
PEIZOWTHA T CRFLZEBEZR TN,

BT BIRE L.

CIESUAWR -4 2l

D18

P& s

ICRBY 5 BT

RN, BESFE, FhEE—r, AL—Int, RiIBEZ*

Al i3 PRI o SR kR A 5 5 R

R ERL K A Wy A

** b T R o S L ) AR 5 — R

BT 72 STV 72 DRSS L EE T UL — 5% 3 5 BRI AL &

N7z, 14H R OHAR IS 2 5 ik & sk % 5Hi b L 72

ECATREE DHARBIZIZ L A LA FHBCEDR TV, §

OFMRICHEERAZZIBOON Lo 72, BEMHLBERICMET S

HAJEJIT“ I—HFRATT B R L DAL H V), KB CTIIHAR

VZHET 2 AL D — B TR VA & F UK LEREICHET S
n‘-ﬁ!nﬁ&ﬁ SRR S 7.

[#E58) DEOMREY, ZF ALY U2t vkt 4 v 77 L

— V3 VERIRET A Z L IE A, BRI X o TIZHAR

2, A MEMEEE EORBMAROBELRTITRENS S &

Hbhz.

> DRREI
WA, PHAAT, GEERT, AT,
MIRRASE"", Bk, HEEATY, KT

*%@LE%%?W?%DHV@%%

b R R o A I e A A i
*“%@%@ﬁk%%%&%ﬂ%f%% FLALA
L iEE R K A SRR v Y —

MBS v THDHDS, REICHRY~Y 707 7 —IRZOHEM

(86)



faCHBAME SN T2 D5, ZOFEMEAHTH L. AifsET
&, v PEERESRMBOSLFERIC B AhBD—1, —2, —3, —
4 mRNAZEBZAL L EER IOV THRE L7,

(%] Milaid e b HERESETHP— 1Mk 2 Fv7-. filaost
3, 10%FBS%E A RPMIL64055 #1120, 2mM phorbol 12— myris-
tate 13—acetate (PMA) ZiRMIL7z. fLFEEMALIE, CD6SHLIA
& D REG TR L7, 72, RT-PCREB £ UFTagMan PCRIZ
&, BD—1, —2, —3,—4 &5k — 7 —THHSRA— 1 DH

87

HEblizowThZE Lz, 2, 2ORBEFICHELZEEZS
NAHEERFNFkKBEZERSEEEZTFI AT 7 M EERL,
Ny 72T —ELE—F =T v A2k )IEEEEZHE L.
[#ERH LOEE] 5fb~— 5 —SRA— 1 OFH FHHI21E, hBD
— 1 OFBAMET L, hBD—2 mRNAOFELR EHZRH7. 2
DENF-kBOEG L TWAZ LWL N E o7z,

[#E58] VLo 5, BD—20%Bid~r a7 7 — 0451t
FEICEG L TWD Z VRIS Nz,

p16MD X FILbH EMER{LICRIE U /- £ 2 5 h Dameloblastic carcinoma (secondary type) O—%l

OMIBRRACT-", REZBEM™, WY, GESE, gEER, PrFET",
FEF ORI, KGR, AR GAMT e, TR, ok =

[EH&Y] Ameloblastic carcinoma (¥, FABHWIZISET 5 MW T
HERIEEIES T, AERFIICSRICESEGE 2L TS pri-
ELPICEMEBZRERL TS D OICEEGIREL
7zsecondary type?Sd % . Secondary type CIX EL4ED T )V LR il
D—EDEHHAL L2 D EFE X LN TV B Z DFEERFIEAH
THb. 4, Hibitid, Ameloblastic carcinoma— secondary type
D 1B R L 720T, ZOMELHRET 5 &L, EHLORT
IZOWTHE 247\, pl6dDCpG island D 5 * F VAL AT EEAL I
HLTWAZEPRBEEINT-OTHRET .

[FEBIH L OHE] EGNLTARS M, Bk 2V LRIE & Sl S

mary type

* 2l [ AR R B S M AL G
R v 7 — AR P SRR R
R AR 2 y — P UE AR

T R b A L o A S
e b PR R A B S A VR S

NIZJER % IV 72, pb3exd —8 % ¥ — 7 LY A2 X A, mutation®
HMOMBEEAT72DL, BEIHEVINT 7 14 YU 2 EH,
DNAZ it L7z, pl5, pl6, E—cadherin® A F WAL DRZEIZ1ZCpG
WIZTM amplification kits (Serologicals Corp,CA) % V7=,

[BRBLVUBE] 2 FVRFEOREE, =T ANV EREOR, &
PV T I pS3Dmutation I FAD SN o7z, Tz, EEHO
DNAZ 5, pl6®DCpG islandD A F VAL L7zN > F@B D Sz
W5, BEEERCIE X F VLN Y FIZRRD SN h o 7z,

[#5] Loz &h5, pl6dCpG islandd * F L ALiE, T 2
WV PR IEDEMARALICE G LT b e EZ bR,

tBEERRFEORET 7 VEERBRE

VTR, B A, CEHSE,

WOBRET I T —F L r 7N —F

B RN AT R AR AR, PR R 2 ) = 7 MEERER R, LB ER AR E R AR - Mt e

[ERBEEY] KREATHT 2 BP0 ClE, BEMERORITICHEY
MEOREBHEER T2 TR L2, Z2oho [Hofh] 52 ARy
Y R— b TLERT, (LRI HARORE O 27 M %
AL — bk &ET. ZO—BE LTERIGE 8 HICHZ SNzt
Re7 79, mhEco [BEEL] ORFZTH L, iR~
EXEOR L LT, WS (REHES & DERESRE) 2179
CEIZEY, kTS TRNERDLIEEHEL TS, —
77, BEBMRBAERFEL LTOREER, L) LXLVOHEVERADOT
EErHBLTBY, mThaIa=r—Tarvihiziho b3 5%
15188 (EQ) DBERPEHB TH-72. £ T, WOBHET I %
FHEHEDRE L, F¥ URALARBEOERERATVLS,

[=4E] R L o, DEREHE, SOICFERFTo—RE
LT, BH5VIMEHREZTF—< I L&D A N2 b (BigsEEE
BAREE, T — AEE, BEITLHE, N—T7 71 K=, BEka
HER, V=T —RE, IHEREZS A, REFEH, AT
Y 7T MRS, UEEMF ¥ ) T4 —~OBM) ZHML TV,
BRICBEEF IR0 2 BR L TB Y, T TICHEDERTE DR
¥, HDHVIEIEBRERIE R (OSCE) IKBWTHEL TWw

5. FBREEE TI/NEEFOFER & L CTYRHINT O LR L
A RICOAMERESTE £ 170 72, OB 7 7 % COMmFHES 135
BLUSKRI60% L DT TH DS, A5 v 712K HEROWFHES 1E
150044 12 fe s, Z D &) R HUHLATE 164 B SCE 28 OB
RIWEE = — APHE T 0 77 & (WIS e - Ef L7
EHE ] RSN,

[RIREAR & RFRABAR] R EI§ 2 (EIROER, TEIOLAR
RETHERERT, WHLEFEH L = — XAOBEPLETH
b, ANRY IO R TH A 720, 20 &) gz
WEREBE OB ITERETH L. T2, HORET T FOLR
DA, BEORZ DEHOMLAVHETH L. BRI EREE DR
BEHEBET VAT LARMHLT A LICLY, WHHIITE—LTE
B AREAREIRIL (WD W 58020) DEBSIIFETE . T/, K4E
4 R EDPHMEEZ 2T AND 128, £ D720 DOEE RGN b L%
TdHsb.



83

F v N7 BVERREREREE & MORRES & DREFFR

(B8] &4 EMEES L OWIGOBEREIC OV TR TWw A, Th
FCIF = v 7N TV F W CHE S, pH, #BEREX HIE L7z
L2 A, HEREE, BIBEREE & O ICpHA E WR, RREAED BWw
RS2 LAe, AN, MEERRERE T A MIBIUT A HIEE &
WG EDEBREWALLICT L2012, BRPOBA +
(POI", CILF,SOi) %ML, MANEGZRHELL. T2, &
NS DOMHARRE S 22T 5 720 [ THBIRR & <72,

[FiE] EEBRIZET S, RFFE~OIFE L [[EOES N AW B
H19%Zxf L, 2B & f) SRR N 2 ST 1R 2 BE S 4 BEOH]
12, HEZE2 C3MERELL 72, FRELL Z2MEfUE I L 720, ik
a7 710 —%HWT, WIELE. 19%0LHEB L O
RIS OB A 4 > O ANAZEE)E, 30O fE & SDA 5 2 H)
¥ (Cv) &L, M L7z, HRRICBIT 5 LHRE, JREEE
WEE & DIERE, WilcoxonfF & (MR AIMRE IS TIT o 72, FERH

OfEHEE, Lz, /T, AR, fHEin
AL B BRI R A7 B 2 /N B 2

DAHBEBRIZ OV T, 30 FIME % v T Spearman/IH A7 AH B 17
g T T o 72,

[REBLCEE] B1 4 2B AN, R,
BRI & b IZPOT, ClT BV TIZ BB & 28
F, SO 2O W TREMRESKEN o722 L 25, 4 HOF, SOi
OERFHREICRTFLbDEEZLNS.

TR & ISR Th OPOL & DO, B L UV & IR
WHOCT L ORI AEZELMEANFED SNz, Leh>T, K
R OPOL, ClAYEE, FIIEEER P OPO;, Clidmw e
EZOND. B, MIRERLEA T v L OV MR
RO N oz,

[#EER] SO RICB VTS, MEEEE L MR ORA F > &
DOEICEELRHEEIIED SN -7z, 51%1%, HossE OBk
WKOWTHREL TV FETHA.

AP OFERZDXRDE KEPMAIC K 273+

ONE

[#BE] A Lo REIET 2 EREONEWTHY, 77—
JORKALIZE DAL S L S, BENICHREROEK L 2% & v
bhTwa, Zhd—HosficERshzaRitcdy, 20
BB L2288, ERNTORIKIED A =X
LEMRHT L L CHARRMRAE L TR D 5. 40, #ha
DOFEHERICH LTS &2 HWE LT, EPMAB X O'XRDIC X
D, EAEOEMB L UCNEOMRIEE, 2512, A & hmoHk
PEIZDOWT, BBREITo7-E2 A, BETOMREZELOTHRES
5.

[RBRFE] T~ DFE L BRSO Nk ER S 5 & B S
N7pbkBH AN B 3A, & 1A) o, THAKHE?S
FRELS N7 AR Lski & 521 B0k Fath (HME—KRE#) 12
fiF75 U 7R T dia 2 AFZeak & L7z, AFFEalEHE 28K Tokis
B, TIVa—)VCTEEL, MANEREETo7. 51, AuE
3 —RUFEEEHKL, EPMAHOE L L7z, Micro-XRD#llIE I3
RINT—2500, (Rigaku#) %ML, 508 X 01003 72 >0 a)
A= —I2& D, 36kV, 200mADSEM:TIT% 72, EPMASHTIE

Ly, KREPoAfk, aiE—Z, WRIME, SGEEN", &FE835E", ANEFIEM*

PR T ARG, SRR AR, N BB R A G

X—650, (Hitachi %) %M/ L, M#EEEZ20kv & L TWDX &
EDXD FIZDOWTIT 72 5 72,

[(EREHLOEE] WANIIIBWT, FFE, NIk, 130
ROKE SRS PBE SN, TS50y — 2 ZHMICFEET
ERholzh, TNODOEARTIL, Micro-XRDIZ & % 51 &5
Mo, MEEEOEBIINS FaEo 785 4 FTHY, 1y b
HARRTNY YA FDE=2Z3ALN LD 72, [BIFE—27 OF
RED D, BADSIEZIF AVE LD KL, AL ME LR
ETHHLIEDBWO LR o7 iz, TF A V/NMEEEAELIC
WL, W L72Catd R0 VA + U HAB O SE TR L7
EEZONDERbBE SN, F—0BREEEZ SN DL NI
HoT, BFWIZTL b T RIbEEMEOEY (14,
pH, BER L) Ko U THA4 DENIEEE L 22 a%bh ol

StalE, DEENTORIKILE V) B EBRICELT 010, ha
DI IOV TR AR L, XY EMIcRET 52 TFET
H5.

BREDFE - FROBE-—BIHFEZRAVT—

ORRg—&" 1, s, JISFHEY', FHFRAL, RIBRE®, Hikkn
URREBRFHEERE, BT 7 3 —HRHERE, CLIREMRR2 58—, R IRAE A8 A

[BEY] 4, REBSEERCTR D 5 VTSN F A L 2R oM
FAZBWT, BITMEROTEA Y & 2 5 EFHERNIC X 2 dRagpr i
FMOEEUIEE > Tnb. L7ah o T, MIEDMKRE - ZaE 12w

YN T 2 ek 5N TWAE, L L, BICERIZHHEIAT
bbb LTI RWD, TORHE - FHOBRIIIZLEALTET
WRWOPBIKRTH L. £ THE, FEHARE AV CHIEERICS

(88)



I OREN AT RO BB ORS ET o 72D THE T 5.

[Fi&E] Rpthr i ER OMRGE Rz, ERREHI 7 —, &
#, HO&B LCHENSEHEI AR I 7 -2 THENTTR
ERINL, 7Yy MFr— MIFLALZ. &8, NENREFEGEH
H & EEA N E EEERR N R~ = 2 7 Iz L 7z,
[(HRRUEZE] BUFRELENRCBNTY, HoREE LT
AR N £ T o200 £ TR T 5 2 e AT E 2L IFEN
FriRe LT, s, Jfheh (7 xR, 2Kk X)), BEE
(EAV N, GVRYYMLIY, A0 L—, Trb—), WEEH
(LY VRS, 2y VERY ¥, 7y V¥EW, &k (&K,
IR), K, Zoft (EOHEL, WA EZ L) AL,

89

FUINVFr— MIFERALL. T2, BAEOHORM (R, @
A, R, ey, WO, wEEMAKOIRE, D
HRIRAE SO R L7z, SR ORATIE, BEEE RS 50
BT 52 E M SRMEICE AL NPT R ORI E % BikE T
&, BIEDHH: - FHOBBIZENTH LI RO LN,

[#55R] TEANFI RS X 2 ARSI, BIUAHEOE Y M LICHE
FUAERNRFETHY, WEEMICGZONFH7 2 &kETHS.
HE - BN D o 2B B SN 7 B2 b L) R
FED M, - Fife - BEEEHWAHEME LTHIZDT TV ALEDND
B, FDO—E L TORAKEHNZINS DIBRIZENTH 5.



90

IipEEELYEYSSA (2006 7 B14HEE)

FI1E |

(% )

#1454 ASIAIREERKSTH TS (The Dental Society of Health Sciences University of Hokkaido) &9 5.

(B )

%25 ARFAHEERBERFEFH (UFARFMENET) 2Hull, REMBORR LML, FWREOHE
CHMBEAOBEEE D, HEOHES - BRICFG AL LI, REOBEENLZEEHNET .

$£28 = B
(% H)

B35 ARIUTOREIN 5.

1. [ExH

BEEOBFRIIEN L, AROHMIHET 5%, AGMEIRH - REBRE - B - BRI - SR
PRBFISE - 53k 5 X OASITEHE MRS CRI RO RBE 725,

2. BEKA
AROYLFLERRI, FEWHOb o BT, HERMHFRAWEL, BEL, FREXOBREE:
%, nb, BERRCEAERHEEN S IrRHOMAERA L, FRE—YORNEHIIL R,

3. #&H
WEEHE - BRERE CHELSDOKR LR/,
4. #HEEE
RKFHEREOFE CHARORAELELE, 7277, FESBIEEBRTESBIIBTTA2bDLT
5.
5. BMi&H
REOHWB L OFEICERL, B - TBTLEAN - HREET, HERXOKBEELE.
(A &)
WA REIAKEZHLETHHIL, HEOH LAAEILERHEZLAO LRSREBRICH LA D LTS,
GE %)
#5454 SEBTESEHRLTLIEL, HRLPIZZOBEARSEHRICEBMT AL, 72720, MABAREOREIZZ
NEfThh v,
(ZBE&EWTEL)
B6 KRBIZUTORERHICILY)ZOBH T MET 5.
1. 24 EABRORM, EARAHT ZIGEKE DO VRV,

2. RROZEIIRTLBEHDOH - 72HIZO0TE, KREFHFER, FFREROR TR GRS 2EE T 23k
LT BIENDHD.

(FFA%)
HTHh SBERARMCL)SBERTEL LAV BASE LT ALE8E, 2850 RMEBEMABRASTRET LA
bDET D,
BIE H/ESLVEE
% 7
#E8L AL ToOHEZBL.
xE1%4, B5HE 14, R T4, 85 5148, BH24%, 5B 514, BIUORMLZEET
%
1. SERAEFKZOR L), BHEEPHEEL, FFEEROEIRTCINTIOE. SGREIASEMAEL,

KB MY 5.

. BHHAIHAEROREBETREIRRET 5. EHHFERBOEENE 2 HEES 5.

3. WHHFIHEORI)ELL, KEVRET L. FEHEFIHERFLLMAKL, SB2oHEL, $4T
5. T RFE, B, &, WK, &, Tofhid s,

4. BREAEREAZ, 25 CIX3HU EOBBEOHE L X HEZOKR G/ -E LT A, HER, HER
AL, RO 2 ERBICHTAERFHEEFLT 5.

5. BFHEROHMERTRENINZRZET L. BFRIKHBIULZOMOLHE2EAT S, $LEI

[\

(90)



91

oL, HEKICHET 5.
6. FEREB AR EIZ, Bz, SAEEMTHET 2130, SEOHEICLIVEELSOAR LG/ HEET
5. FFEBEIFFEEESTARL, SROFBMID U CLEHHELZEET 5.
7. FHEZHIHEZOEERT, SEFINEZRET L. ELZBIEMTHHELMHEL, SBOSEWRH
Zh7:5
(&FED AT 1)
F95% HFE, FFREKEIMKEO 250 1 U EomE (FEREED) b o TRILL, EFTHFEEOELK
I IhEgd 5,
(f= )
B10% HEBOMMNI2EXFEAIE 5. 72720, BLEHT 2.

F4E = E3
Bllg AEREE25OBMEERT 5720 U TOHRERT.
1 ¥

ZROBERICIVELHEMREZREL, KBFCOVTHET L. I, LEIIDLEER
AT TAIZ LD 5.

FMRRIIAE 1 ML LR L, REORHEE, ToMFMERICET 2175217 .

3. FirdEs, HMEs

4. & §E
AEIIFRBEEE “JbiEBEEE K FEHF MG (The Dental Journal of Health Sciences University of Hok-
kaido)” ZE2MIATL, KRICEA T 4. KFEEBEREFIT 5 2 AR S, JLiEEE RS 7
%ﬁﬁ?xﬁnﬁﬂz&%lf R SCEFHRE IOV TN ED 5.

5. Zofh
DO HMER LB L B 7 FE.
EH5E = it
GEEREE, SFD
125 REOEERBIISBOMAT 25, H4, ZOMOPAEL>TINIZHTA.

2 HEHOSBIIDTOME) L35,
{1 E&E &4 3,000 FE4&£% 5,000
o AR, FEKE EE 3,000
N BBAER &4 10,000 E4£% 30,000

2L ARE (E&H, BURE) ©, 8B3FULZEMLAE IS L TRAREERRT 5.
LBHFEEOHMITIGL, HEE %%1%’(1{3(?‘%: EWDb.
3 AROZFMFEIITIHALIHEIVI2ZAIHET 5.
(ZFRHHE)
H13% AZOPELRFEIZOWTIE, R, FRRRXOKEZAT, REFCBVTRAICHEL2TNE RS %
W

F6E M |

(HHBR)
BlA% REOFHHIIARFLAIC

(HIDELEE)
155 ZORMICED L LODIIY, KAEMOEHICLELZNHIIMEZOBEBETIICEDL DL T 5.
$F165c ARARAOULBEIIHFE S, FREROKREEZET, FEESEICHME L 2TER S 2w,

Bt 2l
1. AKANIIEMEIES A1 H LY fr§ 5.
2. REANPHR7HE3H1H LY IEITT 5.
3. ARV SE4 T 1 H I ifrd 5.
4. AKANEPEITAHEA T 1 H X T 9 5.



92

[AeiRB R o at | eBiie (20064F 7 H 14 HIHAE)

1. iRtk
THE, R LCTHFEZEZED, REFBIZRA. 727201, ESEPRFR L 2 AGEI12E, 1E508E %
BT 5.
2. AR~ OEE
1) BRRIZEE, "V Y U FESOERICZ 57250 T, [ILiEERFERFMERER] OKR2E-b0L T 5.
2) NOELTHIT* &0HE1E, K¥EO [ b7 o - BIETHTEORE B L OFiE 2B 3 2 mEHEAE] (2
EoX, [ N7/ o - BETHETIIEICHET 2 MBRERER] OFEL~NTEEOHTEELbDET S,
3) B EERL, [HbipdEEERFEYFEEOIEE | 1CHEoOX, [BiWERL L ¥ —SHEERAES| OXKE»1E
bDET A,
%8B, RFELDIOWIZERRE S TIrb N 5eicon T, BT REEORHE B AE TARAZE/DDOLET 5.,
3. FX O PNE
AOCOMEI, FFEROC, JECIEE, BE, WE, YATYT v s LbEa—t95h,
L ONEIL, MOFATYICARERD L DIZRS.
REEIZFOMI, SREER, RESHEEG, FRERLHE, HHTE 2B ET 5.
4. £HbB LUOREG
) Hefmmmoci, WEZRH
) WEIZDWTIE,
Bt X O1ERK
1) Befaamid, SR Z S I ED S [BROTF51& | ([ZHERL THERTAZ L.
2) BRECIE, K, Frv YA MT— N, IR (B00:ELIN), AL, #E, MB L OHEHIILONERE 12
TLvs.
3) HZRERE, 2% (E1#5, a¥—1%) &35, REMIGHCIBREZBOONBICEERERE & b1
CD-RRWE 72170y E—7 4 27 (CD-RRWHEF L) 2B TLI L. BT 4 A7 121, HLZ
OS, 7= F7utyh—0Dv 7 VAL 77 A VEELET 5. SO CEMRE T MR A —VIZT
T (54 bvga, g, IBEZRE I N TV AERT) & ZH (abstract) * RERBXFT THERETH T L.
A=)V 7 KL A ! dentalj@hoku-iryo-u.ac.jp
(A | ST S -y N SEe s
4) FISGRXDOARILIZOWTIE, FHAlE LT, #am (s5), HE MEBIOHE), #FE, %, & (&
), AR (WERGEOAR), XHOMEICEE T DL T 5.
5) WX XDOARLIZOWTIE, FHI & LT, Abstract (3005&LL), Introduction, Materials and Methods, Re-
sults, Discussion, Conclusion, Acknowledgment (7354 D M), ReferencesDNEIZFEH T LD D& T 5,
6. Fhmam SCOBIE
1) Bfamsiod 3 2 FHRIEIZ 20 ETET 5.
2) 1HORIEZ4SEFFRLDAICRET2b0E T2,
7. FAFFAEEORAT
1) ZREROZARIL, WMEZESICHFEL-AONLET 5.
2) ZHFEEASLELRIGAIE, BEAE L RIS HEFEAEE BT 5.
8. KB L OBIRIE
1) #8BEEHE, WY EXVI0EF TR T2, haBBLE10E, METBEMKBELZOEZKE, 1
H1GMoFEHEAHE T 5.
2) HI—HIZDWTIE, FEFOFEBEABLT S,
3) BIRIBHIDOWTIE, 508 CTEAEL L, ThaBET 554 GOMEA) ICEEHFOEBERAHL T,
9. FEHDIFE
EEICHE S NE Y OFE (M LR EERE R PR AR IGET 5. AZIIINOEEWOEL L7213 —56
, Ay N7 R E SO ERICEE - BT A2 RS, 272, XOABIIOWTIE, FEENET
DETLEHED.
10. FHOTO 7 4 — )b
BRIZEZOTOT A —VERLTDOT, FEHEDAS v THEEFEZRET A2 L.
11. BEROEMN B L ORFEICE T 5B WEbE
fERT  T061—0293 ki AR R824 B M 52 4R 17577 H
B RS R 250 - R P2 g e
B ERE R R RS RE R B S (R #2)
Tel ; 0133—23—1239
e—mail ; dentalj@hoku—iryo—u.ac.jp

(92)

W N =
—_— — —

1 £P L UCRERASORET 2HMEICL VARSI S,
5 DRI LD X FRBARIIET 5.
5.



93

[biEE R AR | RO T51& (20064 7 A 14 HBUE)
REREOKBER T 57012, THMOTIE ] ISERLT, THETSVET L) BEHCKLET.

FERET_XTA4ARE L, TRROEH1) —8) OF_TE, 2EHIEH L TT S, ST L i tibig 2 i
ol L BITI/RIBLTT S,

1) AR FR A 5) BB
2) Ty )AL= (FEHEEGOFA ¥ Lk L) 6) #£

3) ¥Absk (ABSTRACT, ¥ FEE &) 7) 1

4) KL

1. BAREARZRAK
FHRIZIZ DT OFHZ LB L UHELTRAT S,

1) FEfofEH 5) HEHDHEDB L UPTTEHh

2) #&# 6) BIRIEL (50FBHAL)

3) HEEL 7) EAkSe (BMEFS, (EPF, RS, Fax, e-mail)
4) ¥—7—F (5iELMW)

1) ®&
(1) —fxEFEZF L LTEAL T ARVREma w2,
(2) FICEEIZIE, FEAlE LTS DALOELFE VR W, AR-2A GO TIHFUND T v =785 4 b
5.
(3) PEXHRBIIALFREONF L —H L., LHOAKRLTE L, MINLTFETEH, T2, AR—ZADHED
TUTUND T v =0 754 PV aftir .
4) FBIEIZCEABRY ARV, 72720, LELRSEAIZROFNICHERT 5. G, £2H%r oL EIRO%
vy,
A - 3 —OO0000000 -
2) ¥—7J—F
S5EELNDF =7 — Faffif 5. EXOBEIE, F—T— FOEHEDOAZKLTLE L, fllid
/N E$ 4 (B : Impression materials, Bone morphogenetic proteins) .
3) R&EBLUHRE
(1) EXKA (FI30) &, HIERT, ZIILHOAT KT LT 5 (F . Akira Yamada (I11HHE) and Taro
Hokkai (ALifEAER)).
(2) ZBHOFED 2 7 iU EOWEICE, FrlgoFEHIC V2 Y AT 5.
2. FzvZ7JALMY—F
F v 7 ) APORRIZHE, BRERZHELT 2.
FEHRERTOTA LY, EEE TR 5.

3. Wk
300FELAN O B biR & T % .
4. KX

1) BARIEA RIS T — K70y Y4 LI L AMEE £ 5. AL LTI23HA 2 MCFA ML, 1H35
LEXFETH. WHAIE [ ] & T, | £V, EXOHAEE, FTVAN=AET S,

(1) AT T, MRS, 0sE, V7 MG, PR, HEEEURT .

(2) BEDPTFAN T 7ANVNERTEDIGEL, BRLAET7 7 AVERET 5.

2) BHO FEHIIA— VR ERT.

3) WLOBHW MR, #iw (E), Fik GIRBLOHE), §% $8 GRBLUZR), #k G
W), WE SO, HORY, BELT .

4) RELEMVS & XEROMTHH £ 7T 5.



94

3 > 3)—>B —>a—>a — (3

5) XX, HEMHREZRWT, WHET, fireohrv, OOPRROHEEE T 5.

6) BT 7ETHTE L, BALORGIIIS - 282028 L 1MZ8203(12# U, EEHALR (S) AT 5 L9 %
W5, FRHEAMIZEY F FEDF %\, (B . GHz, MPa, kW, cm, mV, um, nA, pF, mL, mmol, N (kgf),
K, C, min)

7) FANHEEE, FERIE LT [SCEA R ISR .

8) Wikh%, ML, WEELRRY —ffbshCTnws [HyhF-EE] L35, BUFTRITEHAIE, LS
LFDHERILFNT 5.

9) NEDNAZR EDEAZFIIEIE LTERE 5.

10) i L72BdiEE 1, ] To4 &, REBICHMLEZDT 5. (110, 20, 30C)

11) #EttoRLEE () NCEtBoAERL, LB X OREER, TEMR, Btz &t Anin,

Bl (R4, EESHA), (K5, BERHA)

(X-3010, H3TL) (EPMA, HAET)
12) RO AT & A LA AR EE T 5.
5. 3k
1) JCHkY A MiE, 777Xy ME (A B-ZIE) TEKT 5. $2AKXHOGIHEPTICLL T OFREKIHE:, X
WA % FLH T 5.

) : B (Izumi, 1999), 2% (Izumi and Ito, 1998), 3 %Ll L (Izumi et al,, 1970)
2) XKE L TAEL LD, FIZITRAKRDT =7 RRELR EIEICHE LTHIH Lz W,
3) XHkDFEHE F 2 3WEEDVEBOBE I Tet al, i ST, ZOEHELHT 5.
4) FHELDRFROGEREDRICAT O F 22, LFEEPEROLERIREOZEL OHlIZandz AL
5.
5) XHROFRLH G HEDOERIIRDELY 5.
(1) MEEDYE
HFEHY BEORE, Xazx [, | TRUL.). FE-F785 4 Pv—. s &I SIAR-YVolho kL
b, FATH.
%1 . Tzumi H. Functional roles played by the sympathetic supply to lip blood vessels in the cat. Am J Physiol
Regulatory Integrative Comp Physiol 277 : R682—R689, 1999.
Izumi H and Ito Y. Sympathetic attenuation of parasympathetic vasodilatation in oro—facial areas in the cat. J
Physiol (Lond) 510 : 915-921, 1998.
Izumi H, Ito Y, Sato M, Karita K and Iwatsuki N. The effects of inhalation anesthetics on the parasympa-
thetic reflex vasodilatation in the lower lip and palate of the cat. Am J Physiol Regulatory Integrative Comp
Physiol 273 : R168-R174, 1997.
(2) BATROY&
1) BEBHICLILE
5] . Weinstein L, Swartz MN. Pathologic properties of invading microorganisms.
In ! Sodeman WA Jr, Sodeman WA, editors. Pathologic physiology : mechanisms of disease. Philadelphia :
Saunders, 1974, p457-472.
i) MAZ7Z3BEBDOEEDSE
5] . Colson JH, Armour WJ. Sports injuries and their treatment. 2nd ed. London : S. Paul ; 1986.
i) MW%EH, BBEEVLETOLE
5] . Diener HC, Wilkinson M, editors. Drug—induced headache. New York : Springer—Verlag ; 1988.
iv) HE, HEEAEET, oMo E
5] . Virginia Law Foundation. The medical and leagal implications of AIDS. Charlottesville : The Founda-
tion ; 1987.

(94)



95

v) RkBERESEICLINE
5] : Vivian VL, editor. Child abuse and neglect : a medical community response. Proceedings of the First
AMA National Conference on Child Abuse and Neglect ; 1984 Mar 30-31 ; Chicago. Chicago : Ameri-
can Medical Association ; 1985.
(3) HHBEDYE
DHHPER Y pHREOFE, ELER L, BTG D RTE, SIHN-T 0l ERDbY .
Bl INHEE AAREO R ) v YO EBEHIOW T —. FrERR R R 3, BRI
M 11978, 157—165.
4) WRREOYE
Fx (WEIRE) &4 BEEY). B0 BITE, JIAR-YoRo by,
Bl . Davidge RW ($5AKK5ANE, HFBEIF®E) [ £ T I v 7 AOHEE & 3 (Mechanical behavior of ceramics) .
SLA IR 1982, 34-55.
6. X

1) AMIZA4RREL, 1BTOHNECT .

2) KT, MoFs, FEL, FEDLVEMEDOEE, 77 —HROFELHLT 5.

3) MORESIE, WEPWE-MICHRLZEPOLE L. R EA) 28EL T, MOKE SHHETHIES
—68mm, M TI00—150mmiZZ% A L) ICHi/ha¥—L, X7, 5O KREE, HokShErF oy 7§
b, 7o 70Ny F AN L DIZT 5.

4) HHOFEER, BY EATY TR EIZIZFEC10-138k (7 — 9K ¥ b)), HOKE130.15—0.3mmlZ7% 5 &
I EB VRS 5.

5) MDA FVBLUHHIZ, FLOT, THOKIZOT 2.

6) MEDERIE, BAAMRESL AR Z IEMEICT 5.

7) BRI, A4HOHMICEY, BELXT, ek EERATAL. BHOLAFRL, BMEION-—TET.

8) BEHDOHRHHD A HRO - MOGEEZMHTA%E1d, HELFCIVEAPRFETS 2L ) IRET 5
Lz, BERADLVIBRAADPSTEICIVFITZ2HLI L.

9) L EPLoWHEZOGURCe®Z: E2 T 5.

10) flr &2 fHT 2580 LB, BMEICE»TICKPIZANLS.

7. %

1) HHIZTEAWY AnZn

2) FERAE, () LKL L, BEKHEDRFZEET L 720IZHHZ AND.

3) HEDPELTFOLEIHFESHLOAZRKLTIIL, 2RI LTET S, LALKBTIEIOR) Tiaz
v,

4) B EORTIIF—SEISHK—F 4. B (unit), F¥ (mean), EHEFZ (SD)

(% :)

Table1 Mechanical properties of specimen Fz1 HABolFENEE
. Tensile Elongation - glaRiR & e
specimen strength Mpa % B Mpa %
A 500 (20) 10.2 (3.3) A 50020 10.2£3.3
300 (15) 5.4 (2.3) B 300+15 5.4+2.3
8. Zofl ():sp P+ B 7

AHELRS P [HIEOFFIE] ITHESINTVWRWHEIEIZOWTIE, HERZBEICBIZAT IV,



96

w 5 #®

paL]]
cu

FAYTRESNTWS Sy I =T =)V FA v T (20065EFIFA7 — )V KA1 v 7)) ICHARERE) Lo TwET
P (FEREHECTCVLHDS T I YNV EHAREDOMEEH, 6 H22H, TF), MEET— AICHETI2WBGEOFTOL X
DHEZGI K OV REP S By I —IZH 5 P72 b DL TT, HEADPBMNOF — LA THBELT -V v T
WCHEGTEL IR TRICBDES Y I —F —2DLEBVDHAHTLE Y, o TRETZkD S &, BErE
TE%?NI LWEEDNTALL LY 5, INPERANDOHREE., SRENORGERE, early exposure™~D 7))

Ha, TAWMEEDSWMOTTIEHOILADIZEDOTVWET, LerL, HEOHLERD L2, Z2O5HENT
T%ﬁ%ﬁﬁi%&7777~f%0\ﬂ%ﬁ%ﬁ%t%ié X, e ENZHIERC %mﬁémn%ﬂmfg
B0 TVDEDFRAEL L) HRNO—RIFHBELE N PO DO—5TH ) . KIGFEEFR K HR 7D
HEOVIREEOWFADE L b Z L2 D, F2h v I —BlleHKITH2DOTHY £7,

FEIED Y TTH, N F TREOMELIIANTARILD 720 LHRL RO FIRER EOF = v 7 KHIBA 5 TL
720 KEDROLHEMIZT v 72 LT NBHNEDOBET, LVEBRREICH - 728 TREE 2D F L2, T2 v
7 %9 % Lm0 | HRRLHET % & ORE A w3106 FTE < Bo ) . HHEZR EOMEREDS G, &
WEBHDF 2y 72l ) =B L THIEPRETY,, FomEHE LTHEERITD L) —Brs a4
EBEHCLTHY 3, FHEEE VI HRZH S, REENOHERHHTA L ANV OHEEENOIERDIG & 7% 5 2 L 2
S>TWET,

miRE %) T LA, KRG L L THILYHEORTFIUMEEIZA THHF OO T & o 2 BFEIE W TH
FadE L7, RO TR, 5B IDEI) BMHDILZ LTV ELVERVWETOTHEHEMEZ LA LB
WL F 9,

(96)






QU

SR SN ANV

l_lﬂiu‘ﬁ‘"ui\lj)/ﬁﬂiﬁ H*—l

AQRVR T

#5 2150082200138
--5.6mL
FIRARIY - -+ 175%
FvyISY--- -+ 10K
VBIA AR eeennens

& BUXTHNIVRT ST —

S

- BT #/7 601-8469 RETHERMEETISHI8 TELO75-681-6719
RRA T4 /71130034 RRWBYRXHE 3-13-8 TEL03-3835-9089 R %ﬁﬁ/? 110-0005 §“?‘§Bm§[i¥¥3 13 8 TEL03 3836 3691
B X5 15)L Home Page URL http://www.sunmedical.co.jp

'/
/7 524-0044 FERFIIHHEE 571-2 TEL077-582-9980




II\.IISHII-'(.rﬁ
4?

MERBREEIEEIRXETHNZT
ERERDBRREHTE T

SHYUVIICRBULTHEVLWEEITFS
D= SIIATIT

o B EHHE R DR RIC
o fRisRl. CI R FHiBlD R DT IC
o BRMEOIAR R DIBE(C

LT oL T T [ >0

7'\,549”) )bl,-u.) HWI;W;I'CPSn—w;JJt?Q

(B%]0.6e X 10£A (h—hUwPLIEEE)

IjJ "'U'j 947' @*4% ﬁg .Ul'ﬁ ?‘lu ‘%ﬁ(ln-F F) ﬁkﬁﬁ CLLEH SR B LT FSw

A BRI R L, e e ssst et

g, ;gq WE ..'.»_0 0 03‘31 TELO3—-383, 7O FAX 03-3832-4702
Ty 500 Em0120—8020—96 [+~ 1hitp: / www. nishika. co. jp/




PROVINICE

S

T DD i 3

O\

. SRR AN CIE M

=

BN IRIEN

@ RBEFDfIE
@ SELNFIRIERR

NAM MO
A “HE

 BnREEN

@ BLS - [AHWMEL
@ BiE. SERETOEEEIDEN

s
HAMDER

ERAREESL Y Y
o =
JOCITA
Y
#1 509 (BEHY)
2509 (hEEHT)
A& 5OmL (Z7RAM)
250mL (Z7A M)
(&)
A2,A3,A3 5. Inc. 56 (HIEE)
U2,U3. 8S (#Me)

EMAAKBES 2140082200451

TSRO BERHEERIC TR Y B

http://www.shofu.co.jp

t | l o741 T605-0983 AR I LLIX 4R 7R _E & 4ART 11+ TEL(075)561-1112 ()
** tZI*I o3z 4t B3R (03)3832-4366 o= 57 4LR(011) 232-1114/4A4(022)299-2332/ 44 4 EE(052)709-7688/ APR(06) 6252-8141/48 1 (092)472-7595




ParalPost FIBERWHITE

coltene s##

whaledent

[ERH SR KIBES21700BZY00478

S A NS SIS

Wo71I\—RIA
AT —RFY b priso

TrAN—=RD1h JNSRAMXRUIL

Ny RFHA

IWNDEFZNFRNC DS E

O—7—>avbphlEdd
Ny RFH A

BWET—5

[EfEies © 340Mpa
Bh(F38S ¢ 990Mpa
Z|3Rs& < : 1200Mpa

N

e

XFRERNE

SRS 29.2Mpa AR 2~ ()
: X "L 3.0 R
S TS 0T | smmom EOXiRBIRILR:
Size 5.5x2 Size 5.5x1 M RERS.
Size Bx%2 Size 6Xx]1 IEHEHD
RS (v IS0 BT = e
| /\VERESA)= X1 R BRI X IR
PZIW=ZO L 1.7 mES B ED
SEMEif% EEMEELET
JINTIRA R EXY RBXRD BB, SIFEEZ. LY Y LARBED 72O DM B OBUIR
NS O7 EDBENEE HA# R 2005365 (10) :65—75

—HEET 7 A )\ —HHEIC KD
BNcREE LiIsPheE

D

BIS GMA
HDDMA
Silicone Dioxide
Barium Silicate

YA X55HE
STBEDY A X TR

Q) O HEbALTEDAS—UVINE

SU4 SR ISTEG SR 6

MOKUDA DENTAL Co,, Ltd

BFHOD/ SRR MA RUILA
ZOFRFCHEAVCIETERT

3— ©0.90X 14.2mm
45— ®1.14X15.0mm
5— »1.25%15.0mm
55— 1.40X15.5mm
6— ©1.50X15.5mm

WMWY /9T Mt
R FRERm

( \

O/\SHR MEXY
P o lrmeumms
©_ uIyvExVh

., - ERRRRRES

21300BZY00581

\

s
4 ERE SRR ES
, E 21700BZY00264

5 ParaCore

14
L1}

N ey

Rim= Si's
et NSTA—L

25mLA—kIwvoR (ZEFEERFvrYT)

®/\517
—FaZIFa7BIATALIY

KOBE,JAPAN TEL(078)303-8241 FAX(078)303-2151
o E-mail:info@mokuda.co.jp http:/www.mokuda.co.jp/

TENBIUREAYOY (AMH5—1628)
TEERIE, BHADDF 4 —5—H#IC
BEALDEFLEEW



Q/j23sna

y 4 'GC'I ’

EEDSNYRILTAINLET,
ERMAEISYD=-a—arvEThk,

rusce//o

the toothbrush on P4 concept

[WyzO®7T>2 B-10]

EOH T M>UIDI)/S(HShs) OSNKN—&F:FTRICS ONIR
WeR: JIL—JU—V . AI0—.EVT.7S5vs 20K 18 UHLERME:
1H (5&XEZ44)=¥56,400 OFLEEME: 15=¥340(#2) &5xtvk
OFZERME: 1H(58XZ14X)=¥1,350 OFZEEME: 1R (BEXFTAE)
=¥1,700(HA) xIBREOMKIE. 20055 10AREDEHD T,

www.gcdental.co.jp/ **ft’%*i 2)—)—

since1896

L =FmE RPN =4t
sandosanvo  T063-0051 ALIEHAAX = DR154T H16-1

(2881 AXEEE (011)661-7163 FAX. (011)661-7173
WG B5E (03) 3518-4631 FAX. (03) 3518-4633
SRR EEE (0144) 34-8078 FAX. (0144) 31-2423
TmERm. 855 (0123) 26-3555




HAEICTShERT VAR
=0 U—F—VOHEERICRELTHYE - ZEEDEZEHA.
REIEDERICHA SNAEHFNE ML —TY,

H oo d— K No.101-521
A et | ETH (A-B-C)

HIBHENTLS3— KNoSRTT(H) T S 03— KNo T XBRRROLS, ﬁ:ﬁ ’

wawnr HXett JDM R
T355-0042 HERRIMUTSR28 EREBRERFTENTTES 11B3X00039

B & % &4 HRE 71140014 RRMILKHRE5-20 TEL03-3828-3161 FAXO03- 3827 8991
http://www.ydm.co.jp/ E-mail ydm@ydm.co.jp. o

FELEDBEIC L) G R EEAD
EERTY NDOINAF T4 IVLABREICTHEM,

Vv 7—IU—he%800 JO7zv3aFIb

MR (FRELA o
AREFFHI [V = ‘JO'T?/D” —Jo

B731,000E0BEERE & £AK
S5mm DIRLWRNIED) (D T )L ISR E
BN ZESIETRIULELED2~3mmIE
FTEWVT. EEEPEE RS v bDJN
AZATAIVLETRDIIRNICRELE T,

Vw7 — ITU—hk 9800

JO7TvaFib

BEBEME ¥17,640 asn)

EYNAEN\YRIL 1A RSV I RISV A (J—) ZZTSVIA
(PU=) IFVRGVR B FBE A SN2 1B,
HEFHCD-ROM 13

B @A~ IAT— @f—T—F—h @HRN—H R
O VY — 55— (FERBERR) @RHEORL—FE

RHET <0 grey B’ F110-8507 HEHARE LH7-6-9 TEL.03-3845-2031 (OHCEE) we PHILIPS  swA% - o S SHMERK SR




MORITA

EfRERLA -
UL

*ﬁiﬁﬂ:i::b’—yavv:ﬁh
AN 4 ﬁ BFRIE
x b} \ 9 } b C ®0S./Windows 2000/XP
@CPU_“Pentium II (733MHzEL E)

SI=vay ©::%) /256G b

: @/N\—F71R9 /1.5GB L LT =R
MR E OF 1 ATLA /1024 X768 )b

SAM\—¥av (15422) (COMk) 90,000/ @) & TNl BIERSA St T
ZWIN—iaY (1542¥2) (CO2IE} 150,0001) @1D L/ CD-ROMKS 1T

Hu=FFPyT S44002) (COMD 90,0008
T AP PERATERNNC L NSAE - APUBRATRAD Y =T SCMTELTULAZEERBLYT,

“ﬁl:“)l\tmaml,\gbtw R RN R AR R EE AR AR E AR R R R
QUBHK—pA—2)
EY2 #—LA—F [DENTAL PLAZA| THLAF I~ F- 20004 R — -4 SEMIBRLTVET. MAROMEMICSELTI0APHAICMT I L5 LEZRBLTVET.
wiww.denlal-plaza.comfsupporl!
QAR —FT P NAFI—T LD
A4 - oSN CHMETELETH2UL TV 3T,
TEL.OB-6380-2238  FGNE  HEH~SWH 9:30~17:00 28, REEERC

Macintosh (Mac OS] 2 BLTLSH A,

R R AR

— T ——
[(BRO3 7L PCRRLT S EADTE TR LA, | Mﬁ Heartful Communication

@ Windows(4. #EMicrosolt GorporationD AR U DD #5115 BBE T,
=T PantiymiL, imel Corporation®BIRANR T4, TOMERAN (Vs S NAREEROBEMIBERIMIETT,
VIR UTUF«IYIZFULT (7AUN) SENHAOIRIEEH L. 20064521 BUEDLOT T, IBEBHICRARRFILE EhTEUEEA,

] s, i KiAst ABAIREHEKEI9318 T564-8650 TEL:06-6380-2525
asme-5tn BRIVETL 1/ Frei onmanm inori1 11106518 1oL cosmasers:

www.dental-plaza.com




kR =
ZRE MR W X
MRS BB B RS HOE M -H R OB R
U A S 1

(74 7 =)

ALHEE SRS RS 258 1w
TR T T T T T T T T T T T T T

FR 184 7 H15H

§

e
S ALK R

T061-0293 b3 & A1 47 HB 24 I HT GIR1757 7 Hb
At il PR K A N
W EF 0133—23—1211(N#2563)
Ea/FAX 0133 —23— 1345 (1 3#)
A=NVTRVA @ iryo-ds@hoku-iryo-u.ac.jp
T EEEEEEE TR EEEEE T R EEEE T R EEEE R R EEEE T R R EEEE T R R EEEE T R R EEEE T R R R EE
EIR g = B FVRI AR
AR PE X = OIR 144 TH16% 15
Wwah 011(661)7163(f4)




Vol.25 No.1 JUNE 2006

Dent J Health ¢l Unl

COMMENTARY
1 A Study on Adhesion of Adhesive Resin to Dental Alloys
S TR S EO) 0 (O TR R TR T T T ( 1 )

ORIDINAL REPORTS
31 Evaluation of salivary flow rate during chewing of food
by improved chew-and-spit method
Masashi KURAHASHI «vcxeeeeeeeeeneeennetnttmutttntittttttttttttittttiiteittitiiittittitttetiteiittiateiaeiinees (31)

37 A study on the sealing ability of the great tapered gutta-percha point
Yoshiaki HATA, Yuya TATEMATSU, Fumiko MOTAI, Yasuhiko NAGAI
Keisuke HANDA, TaKashi SATTID «+vveeeeereensaseeneattttetetetetetettettettotteteiteitiiteiteieeiteieeieeieeeons (37)

45 A Statistical Analysis of Cariogenic Factors in Deciduous or Permanent Teeth
Dental Examinations in Elementary School Children in Shiroishi, Sapporo
Yoshiaki HATA, Hiroko MIURA, Yoshifumi YOSHIUCHI, Aki YAMAZAKI
Keisuke HANDA, TaKashi SATTID #+eeeeeeereenseseaneateatetettetetetetettettottettiteitiiteitoiteiteieeieeieeneonss (45)

53 Localization of MMP-13 on the pressure side of rat periodontal tissues
during orthodontic tooth movement
Kazuhiro MIZUKAMI, Meiri HAMAYA, Yasunori SAKAKURA
Toshihiko YAJIMA, Itaru MIZOGUQCHIL +eeeesereerserserstetteiteitettetettettettetiiteitiiteiteieeiteiteiteteneones (53)

63 Quantitative mRNA analysis of decorin and biglycan during differentiation
and calcification in MC 3T 3 —E 1 cells
Kohei TAIMA, Naoko TORIYA, Toshiya ARAKAWA, Taishin TAKUMA
Ttaru MIZOGUQCHI  veeeeereeereerneenneentetnttatetetttitteittttttttetttteittttettetttetteteiattitetatetereeineeinecanens (63)

CASE REPORT
73 A Case of Globulomaxillary Lesion
Shigehito FUJII, Yoichiro HOSOKAWA, Tomoyuki OHUCHI, Akio TAKAHASHI
Hiroatsu MATSUSHIMA, Masayuki KANEKO, Tohru KAKU, Toshihiko YAJIMA «-seeeeeeeeeeeeneeeeeeeen (73)

Dent J Health Sci

Univ Hokkaido
Vol. 25, No. 1, pp. 1-96

JUNE 2006






