g,/ E12 FR0ECH

ISSN 1880-5892

LB DR B A

The Dental Journal of Health Sciences University of Hokkaido

t E & X & &
$27% 15 ﬂ?ﬁizoiﬁ 6 A

H x
(¥ &)
1 AT EATE R O MRk 4
T (1)

7 EHEHaT—Tr YT T IVOBIKE TR
K H T S PP P PP PP PP PPPPPPPPPT (7)

15 BRHAYME A GRBIVESE DO FRR & 41 DI
— A BRI 7 T R N O H—

j(ﬁ‘f- —%’ ’fbl_,l ($—’ h—_‘ﬂ# I’{é% .................................................................................... (15)
(F #)
23 MHMREB)Z B 2 PR T E 7OV OB
7[:;1( ﬁji, {%D @J ...................................................................................................... (23)
29 diRHEA LEEAEREIC B AEMY 7Ly v a v oEA
FEH B3, ATREER, JOATET, K &80, WG /E K RE, DZ Efe (29)
(B2 1EER)
37 RO b | R T P P PP (37)
B R 3 1S N Iy T NP (77)
79 jt(@lﬁ@%kifﬁi%éﬁ *Q*‘%‘ﬁ*% ............................................................................................. (79)
B 8 R T TR (84)

= 909-“‘“-6‘00,
EFAES S
%27%1/_;%;1% § ﬂ'l‘k g QPQ +% s S AN
e 6 LEd ABEERXFEFER

The Dental Society of Health Sciences University of Hokkaido



= k H R &2

OB OB OH OB B s &

WoOE R OH 0 m ok RE OR-T O & B (EBEY
SRR K- AW (REHEY)
Mmoo ozl ol R B (REEY)
oo #H-w ¥ # (fmiHY)

B o8 H B M-® W OB I

Editorial Board

Editor-in-Chief : Hiroshi IZUMI
Members : Morio OCHI, Takashi SAITOU, Takanori SHIBATA,
Taishin TAKUMA, Yosuke TOJYO, Itaru MIZOGUCHI

The Dental Society of Health Sciences University of Hokkaido

President . Toshihiko YAJIMA

Vice President : Morio OCHI

Auditors : Masatoshi ONO, Tohru KAKU

Directors - Hiroshi IZUMI, Morio OCHI, Shiro KUNINAGA,
Hisashi KOSHINO, Takashi SAITOU, Taishin TAKUMA,
Itsuo CHIBA, Itaru MIZOGUCHI

Address of Office

¢/ 0 Health Sciences University of Hokkaido, Ishikari-Tobetsu, Hokkaido 061-0293, Japan

Address of Editorial Board

Hiroshi IZUMI

Division of Physiology, Department of Oral Biology, School of Dentistry,
Health Sciences University of Hokkaido,

Ishikari-Tobetsu, Hokkaido 061-0293, Japan
E-mail:izumih@hoku-iryo-u. ac. jp

Phone: +81 133-23-1239; Fax: +81 133-23-1402



At EE A i AR
$27% H15 THE20%E6 A

= R
(% B
1 AT DAL
N I 7 s T T T R TRET T (1)

T O BEEHaZ - T ) T IVOBIRE AR

7H—EE % ........................................................................................................................ (7)
15 BRI ARRAIVESE D IR & 4R DD
—AbiEE SR it B SRR A N O b —
CAE B0 JER R, FHE e (15)
(R &)
23 WHMGEE)IZ BT 2 PR T E 7V DR %
AN —3, #L )] PP EREE (23)

29 tREMEALESREEICBITAERY 7L v a Y DEA

FEH EZE, HRES, TUTES, KIL BRL, BE BE AR RSE, 2 B (29)

(B2 1EER)
VAR s N R T U O (37)
A R R N ey (77)
I R A N e o (79)



The Dental Journal of Health Sciences University of Hokkaido
VOL. 27, NO. 1, JUNE, 2008
CONTENTS

REVIEW
1 Histogenesis of mandibular condylar cartilage in mice

Shunichi SHIBATA ............................................................................................................

7 Present and near future of biomedical collagenous materials

Masaru MURATA ...............................................................................................................

15 Dental Identification Work in Hokkaido Police, Kushiro Area,
Ikeda Police Station, and the Future Prospects of the Work
Kazutoyo OHKUMA’ YOIChl HANAOKA and Takashl SAITO .........................................................

ORIGINAL REPORT
23 Development of a statistical predictive model for chewing cycles

KaZuO HAYASHL Itaru MIZOGUCHI .......................................................................................

29 Introduction of group reflection to dental hygienist students
Mami NAGATA, Seiji IGARASHI, Chieko SAWABE, Shizue OHYAMA,
Tomoe OKAHASHI’ Takumi UEKI’ Yoshihiro ABIKO ..................................................................

DENTAL INFORMATION
37 Recent tOpiCS ...........................................................................................................................



JeiE LR AR 27(1) (1 —5) “PH204F

(#8t)
~ 7 A KA O R

Y3

BRI - R SRR T R - MU0

Histogenesis of mandibular condylar cartilage in mice
Shunichi SHIBATA

Abstract

Mandibular condylar cartilage is a member of temporo—mandibular joint and function both as growth and articular
cartilage. Developmentally, mandibular condylar cartilage is classified as being the secondary cartilage, differing
from primary cartilage including limb bud cartilage, Meckel’s cartilage etc. as follows : 1) It appears at later stages
than primary cartilage. 2) It is derived from alkaline phosphatase—positive progenitor cells in the periosteum—like tis-
sue adjacent to the mandibular bone. 3) Its progenitor cells rapidly differentiate into hypertrophic chondrocytes. The
main function of secondary cartilage is considered to support the growth of mandibular bone. Additionally, three
transcription factors related to bone and cartilage formation, Runx2, Osterix, and Sox9 are involved in the formation
of condylar cartilage. Messenger RNAs for these molecules were simultaneously expressed in the anlagen of the
condylar cartilage at embryonic day (E) 14. Reduced expression of osterix and continuous expression of Sox9 to-
gether with Sox5 expression are recognized in the newly formed condylar cartilage at E15. Therefore reduced ex-
pression of Osterix in combination with Sox9—-Sox5 expression is important for the onset of condylar (secondary)
cartilage formation. With futher development, the condylar cartilage extends in length, especially the hypertrophic

cell zone at E16. This phenomenon indicates that rapid interstitial growth occurs at this stage, and supports the func-

tion of secondary cartilage described above.

Key words . Mandibular condylar cartilage, Secondary cartilage, Histogenesis, Transcription factors
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T HHBHIR G (ST S O T HE & THE O T O M2
R S L% FHEIHT  (Temporo—Mandibular Joint © TMJ)
DHEREFZD—2TH Y, KRG & L TIRE)] % ki
THEEDDH D, F - FEREIC T HEKS I AT O 1D
DREHGER->TEY, HEKEE L TOEELTY
5. L7278 o THABAEE R FHEHII O 5 H £ 12 BEA
W<, LESVRY, &R, /NRERZR & ORI 5
b THHBHIRE O L OB e T 5 2 L I3FFICE
WThHbHEEZOLND.

C DB X ZEEICH W S TV B RN
LHESRE LB, REFREISHRER 2R o T b,

il

D EAHA, GBI P ARG 2 EET 5720
EWVbNTW5, AR E T I3 B AR5 7 /e 2
5% AWHEEDH ), ZOREOMNLIZE L BRE DM I
SALTE BE - g FEMEM (osteo—chondroprogenitor
cell) THBHELVbNTWE., ZOTHOEHARE~EK
HilfakE <ld, ARECHI2SHREMR D & 9 ZARIRES) 2 7R &
T, BMIES DWwizikiEE o T a,. ZETTOn
B FADPEERD & 9 %—FATid% <, THHIEER
PERREELINY , ZHI2 5 0b 5 2 &5 5tk
HBEHRICES T 5 2 & T, Iz LT MG ER
ENTVRLHERTEL (M1). SHICHETO X
WA E A A IME DA D BERE R DL 2 L
&, THHEEKE A OME EORE RO 2 LA

ZAF V204 3 F125H



SH fR— AT GHEECE ORI

1 38T v MEFEEKR (a) & THE®RS (b)
B H 1L (resting zone), HJEfE (zone of proliferation),
U (zone of maturation, EJHANZRE (hypertrophic cell zone) |Z[X45&
N5, THHEKE L RBICKS SN EENLVH, &8 2R 5
JaDHHEIR R o T D, THEKG 0% E, K8 ICHHMERE (fibrous

T RE
cell zone) #5% 1), ZOWH FOWHIE S MBI 2 HAMBTIR A,
B SMEE DRI CHERL S TV %, % 72 B 2 & I A 12
DT, AR IR L T A, M ORI ERICH SN2
5 AR 2 R ST, HLE 2 R % R
Bar=100um
5N TWw5 (Durkin et al., 1973; Ten Cate, 2003; Sil-
berman et al., 1987; Luder et al., 1988).

AR TR I PRI O3S A mAR IC BT B o
HIZOWTENT AL ET A,

I ZRXRREFELTOTHEREOFHERBEIC
BIIHBELOEHE (K2)

TRREBE RN L TR ] caEshTw
B [ ZoREE ] ZIER AR L TR0 5T
WV, ZOMEOREE LKL TBY, HEHED
AR LFTEIRTHIACHWLN TS, RGO
BHEFRIIMEL L TV s, T O R s DR,
Meckellk & 7 & O —RK#kE (primary cartilage) PA7ME
NRCZRFEN) T ENTEL, )P LFFL CHM
THE1) BHMIC-XRKE LY, BRLTHEAET
B, 2) TRERE OB A S L IR M S HHE
ST HDOTER L, BHFEOBBICHRT A2 L, »°
IRENTWD (Beresford, 1981).

BRI REFI20F SN D SO & LT HEKE
O, TEFICHE T A FEMEE  (angular cartilage) ,
FHZERCHk (coronoid cartilage), & & (MR OEZIC
AHNLEZEE (ospenis) BHILNTWAE, F/2, Wi
%S O TIREIMAEER TR SN KGR, BF
B KT (bone morphogenetic protein . BMP) TiEE &1
ToHRE D ORERE IS E I N T WS (Beresford, 19815
Vinkka, 1982; Hall, 2005). HHTII, HEIIALN

K2 Wa#kl4 (El4 :a-d) &15 (E15:eh) BLI6HE (E16:il) O
< AT GBS ORIRIYI A (B2 O R#N AT 2 W) .~ v
ATy TN—3ett (a e i) ETNVAY) 7+ A7 75 =¥ (b1 j).
EHY A TN T =7 U hk (e, g k) &P A T7XT 77 (d,
h 1) PURIC & 2 s ygefs,

JE#14H (E14) T FFEEEKGEE (MaZkk)) 33 ClBmshTtn
% Y (MakE) (CEEEE T 5 om0 ICMIEM gk gE & L CRE
DONDL., ZOFEIETAAY 7+ A7 75— L@kt (MbkA)
ThoH, FEHIA TN T 7 Pk (e &H), $iy47Xa 5
=7 UHik (dd &) 12X B E B TH D

Ja#i15H (E15) CTle# OELEAY T A G FH IO 2580 &
% (ekFN) . #IB SN/ HEMBET VA 7+ A7 75—+
ettt (REREN) <, By A4 71a 5 —4 vhifk (Mg %H), #iy
47X 7= Ak (Kh &) CHEEZRT L6, BRI
B L TWA I EDTRBEN S,

JEEE16 H (E16) T34 KMEE 2 E L MELTWA (Mi%k
A1), KA OEHINIE T VA Y 7 5 A7 7 ¥ —Bqabhtk (K
KH) TH DA, EIMTEEELIHE->Twb (K K#HE). ity 17
Da7—7 PR CTHEIREZRT b0, ®EBEERICR LNz
(Kk  &RED). Puo A4 7Xa 7 =7 v RSB RMiRE Thikz Ry (X
1 ZRHD).

Bar=100um

%77 (quadratojugal) 2SFRAY 7 Kk & L C
HLABFEE N TWA (Buxton et al., 2003).

7272 2) OEFRICHE L CRERN ARSI SNT
&7, TbL THEKE I THEOEERE (B 2
LI END L) FER (BIRH) &, THEEKENAE
DFEENRDH Y, ZIhOHREDIEEL RIS THE &
AlE (fusion) §5EWVIHIFERTHL (HHEH). e bo
WA SR D L7 w7278, Baume (1962) 135
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B3 %, Symons (1952) 1FJREFHOE 2 5L L T
5. F729 v b, v AZEOEHIE CTldBhaskar (1953)
L Frommer (1964) S 23FEFD#E 2 %~k L, Duterloo
and Jansen (1970) (&5 v b D/8T 7 1 vy F O
BROFIEHOEZ R IREL, 10 OfREHAFICD
FHENTELBOONTE 2. 20k, O3
FT 57 v MIBI 2 FEBREAZNIES HE SN Tn
% . (Vinkka-Puhakka and Thesleff, 1993). —7J7, RIJH
(1990) (X = RUCIEBBR 2 F V7Bl 0o, E£HD
(Shibata et al., 1996) (& F5H5 BIEIZHE O Rl I PAT %
Wi, bW 2RI & (B L TRk L7-kE8, &
B A KT AREEBTVWD. &5 ICEALS M
MFEICEDE, IBRMUBIETVA) T+ AT 75—+
(ALP) Bt T SHSHEKE DI A5 M ZE M B e 4k & L
T, BRIIER ST S TG O OMIET A A7E 125
® 5L (Shibata et al., 1997), J&#§14.5—15H IZ¥I®H T
HRE RS Z O M EMIEEEO RN AT 5 2 LATRE
7z (Miyake et al., 1997; Shibata et al., 1997). f£-

TRIEZEGHGODLHODLH LT AITBWTIE
TR ST BB AR O & T FHE Eﬁk"ﬂ#ﬂ‘/ﬁiéﬂ

-
—

52 EAhHY, Hall (2005) OHFFEICBVTH
DEWEE 2 T RV I TS, 122L, &

MNEEGOMOBYWTL ZOEZNEOTTHEILTES
ME) PIIER L PLETDH 5.

5 53R EMMEL2 B X Uin situ hybridization @
B s, MBE15H I8 TR 55 #kE Ml 13 Type
0B EWPType X2 7 =7 v % [AEFICHEIT 5 0Kk
MRBIZ L L TWwaH 2 EERL, &5 ICHhEL6H TR
RikgilaErZ L METLHZE2MLNICLL
(Shibata et al., 1997; 2002; Fukada et al., 1999). ¥ 7%
HHEZSIE ERo 2 JUISR T 3) FAEOHZEMNE A
BRI HMET 2RV aPEBIC (H2VIdERE) b
Kikgi b L, 2o MERE 2% L MET
L, L) ZEDNT RGO E LCEBMENAZ E
R L7z,

FEHICLA, FEHICLA, THEBEBIIMANT %
T CHAET b RikE ORERE L THHE DM E 2 #itk§ %
ZETHhHHESHONTWD (Beresford, 1981). Z Iz
B L Cldikig i 2s B9 % &l 5 I AE Kk fie 12 55
45, EWIBRPZORRE L CHPITES, $4

B & D BRI AN K appositional growth & [H]
& i Finterstitional growth? % % Z & < 2 HHI 61
Tw5 2% (Enlow, 1982), T 5609 HLAMME X
REED 5 VI EE» S HHE SN D 2 EI2X DK
BT, WREBREGMESZEEEERICLE2HEH250

El14

El5

e
K3 Jais14H (Eld:a-d) BELOI5H (E15:e—h) O FEHIEEKE
DFEIRM . PV A Y 7T —4ts (a, e) B X OFRunx2 (b, ),

Osterix (c, g), Sox9 (d, h) FE{ZT-?in situ hybridization4x .

JG#14 0 (E14) o T FEEABKS E 3L 0 B ZEM F2 %84 12 B v TRunx2 &
Osterix 3 & U'Sox - Z T D FEBAFIEIZGRO 57z (Ma — dDEHD).
GE1SH (E15) 2B S M7ziki Tl (Me®H)) Runx2i8 2D
FHAPETL (Ff &), Zhé &L I20sterixiB ET D% L WIsHIK
TaRlos (Mg &KH). —77, Sox%#@f{n - IE#kig Tl &6 Z 5HH
o sz (hIeFD).

Bar=100um

WETHALILHEIN TS, S5ITEMRITARILL
TWVB7ZZOMNIEE LA TE WA, #Egidmg ol
HRE LB LN TEL0, GEORERFITITRE
FRTHLEINTWD (ZhWwz, JKREOFELEE
BILBFTTETWV5).

Luder et al. (1988) (X EHZ v t o T AT & ‘i’ﬁ
PERRARIL S LTERERHACTREAT L, A2 B A
mz <, flEreKdsZL, ?&b%ﬂ%@@ﬁ%#
WNT 52 eh, MEREORELELTHL I L AR
L7z, fEo THRARMEBEASHIMMET A E V) 2 L

CICELVWHEARENSRETWL W) 2 EI2%
D, FTEEOREZHET D L) RIKE OREREIC X
CEFTHZEIIRD.

I THREKRFREBRECS T 2GESHEET
DFEHR (X3)

ARG - WOE TR B3 2 AR 1Y 7 SR G ) R A%
KA EWLPIZENTVAS, ZOHFTHRunx2 (runt—re-
lated transcription factor 2, Jl#cbfal) & Osterix | 'H 7
BASEIERZ B S 2 WG HIERE - & S, Thb o
fLFo/ v 77T YT AT, S EEIIRINT
HIEDIRENTWS (Komori et al., 1997; Otto et

al., 1997; Nakashima et al., 2002). F 7zRunx2!Z#k5 M



FALBERIZ BT 5HEOERMIZHE L TWE 2 E b5
5MTw% (Kimetal, 1999; Yoshida et al., 2004). &
512, Sox9 (SRY- box containing gene 9 ) 3% D Fii
(ZAZE§ 5 Soxb, 6& b IZHREEBIZE ST 5 2 &8
52 &N 7z (Lefebvre et al,, 1997; 1998; Akiyama et
al., 2002; Mori—-Akiyama et al., 2003). Z 15 OInEHl
HNFOEGIET T RGBT 5 OT, Rk
BT L T BEO Z Rk E B FE TSox9D B
BRI ENTWDEDAT (Buxton et al., 2003), MiFL
HOTHERE ICBVWTREMEIN TR VDN
RTH 5.

FEH 5 I3 R ERNX2ELTF/ v 7T 7 F Y7 AIZB W
T, THEDALZL T THEREOKBLTNLI LR
WEL, MERKIETHTOWBIMA LWL L%
/R L7z (Shibata et al,, 2004). & 512< 7 AD FHIHH
EEREELT ET IV E LT, LilomEHIEH K T-0E
{Z7-3E B % in situ hybridization THMIZR L 72. % D#E 5,
fehi14 H o B EEMIL &4 12 B v TRunx2 & Osterix B & O
Sox9DBEILT-HHE RO 7. JhilkaloH TIEIEB S /e
g B O & #E (bone collar) 345 12 Runx2 & Osterix
DFEBNHEH Z 7RO L N72H5, BN TIIMHR L TZ

DIEBDMET L TW7z. FEIZOsterix D L WISBUK T 23
RO LN, —J, SoxUFEKGFHNTH 5] & i X En T

FEHPRO SN, S5 [FHFN TSox5DFEHAH 721
ROz, ol Eh»s, ZREEEEICIESox9
ESox5DFEH L & B IZOsterix DFEIL T ANEE L EN T
HADH T ENREE N7 (Shibata et al., 2006a). 7272
L, AKIZRunx2%°Osterix 7 L, HHMEIZ R H X
FREDS 2 2 S B TR [ 2 o T i3 %
IZOWTIRWEZAWZOD, BIRTHL. T2 L
fEI S UL, SEICHEERET S, L) RIRE O
TE 2 I L 72 23RS Rl & L&DV S N5 R T
HOWEEIC R Z LD HIfFE NS,

NV THEHRFOZORORETERE

NHHBHIKE X, JREel6H DIk ENEfL e MG L, T
DA 5-3 A4, HIE T5HE & O BICFHB
(TM)) 2B 2 X9 12% b, COBTHEEL ORI
AR E L TOBEHEPER SN A (Ikeda et
al., 2004). Z OFABETIZEGEAEIC BV TH MRS E 8
BICBUTBHR XA Ry 7 ZEALT 1258 & 15 Indian
hedgehog® D73 123 G- L TV A T &P HE SN TV S
(Shibukawa et al., 2007). A:f40 FEHBEEKG (X, FHRIH
(TMJ) O— B CTHEkE & L THREET A1, L7k
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DMEMF CRERG L LToOMEIMERELTBY, %
BANOYIITINS (Teramoto et al., 2003), #kE DFEIL
2K L (Bouvier and Hylander, 1984), JEREZS{L %
RTZENHSENT WD, 20X 7 FHEIE O NG
ZALR M 4 OFEBGRTORT R OFEMIE L 72O 128~
LHILEd D,

WAICEZ LN L RKE CTh 2 MY (angular
cartilage) 7 T FHBHILE & & MR A BREE R L,
HEIRIIBIFIBRBEDE L 2729012 3— 4B THE L Tw
(2 EZW 522 L7 (Shibata et al., 2006b). T 7% D
L, THHEEEKE & HARE ORISR T 5 2 L12T,
BIETHERE & BE MR O MEFFIC B 2 REDIEIT ST & 5
boritFansg.

VA

i

FHBEKE LI BV TR D AFZE S e TURIRE
ThY, —KikFLIZET L0500, Lk k)
BERLZDLEDIEFICELCEOONL. ZOMELD, &
DO %BETTHBEOEREREDORHEDO—2IZb %> T
By, FHEEKREHEE, WRHESS X OGEEE O E
HKEMIET S ECHEFICEELT - ThLLEREL
TWwa., #HRIIZA S & T HEIEKG OFEAMIEICET 5
7eZ 72 2T VoRBIRT, FoEEN%
FRFETHZLICE T, ZODHOMENESIZEA
[ Nl 1=

i 3

ANFFE LB 17 — 2045 B O 2R Al 4l B 25 B 220 98 2
(BRI FeCIETR 7517591901) DWIK % 50T, BT
FxikiihTh 5.

X (73
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Dental Identification Work in Hokkaido Police, Kushiro Area,
Ikeda Police Station, and the Future Prospects of the Work
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Abstract

Dental findings are useful for personal identification of unknown bodies. Especially, in mass disaster cases, the
identification of bodies has been carried out by the dental association in each region. However, in usual cases, i.e.,
murders, accidents, suicides etc., the identifications are carried out depending on the local conditions, for example,
the presence of a police dentist, agreements between the police and the dental association etc. This report describes
the actual states and future prospects for personal dental identification in local areas, through four drowning cases
which occurred in an area under the jurisdiction of the Hokkaido police, Kushiro area, Ikeda police station. Un-
known bodies found in the area under the Ikeda police station jurisdiction, are inspected by the police dentist living
in Ikeda city at the request of Ikeda police station — except for criminal cases. The inspection which is practiced in
remote areas, like Ikeda city, is usually carried out at the mortuary in the local police station, without a dissecting
table or ventilation. In addition, because a portable X—ray camera for post—mortem dental examination use only was
not available, the police dentist borrowed a camera which is for usual clinical use. These circumstances in non-
metropolitan areas need to be improved. However, at present, making an effort to utilize the newest knowledge and
technology on personal dental identification through any kind of training course, practice and networks, is the best

way for police dentists to get accurate results.
Key words : BiFFIME AR, & ICHERRESE, BEHEHE
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Introduction of group reflection to dental hygienist students

Mami NAGATA", Seiji IGARASHI""?, Chieko SAWABE", Shizue OHYAMA",
Tomoe OKAHASHI", Takumi UEKI", Yoshihiro ABIKO”

YDental Hygienist School Attached to School of Dentistry Health Sciences University of Hokkaido
“Dental Hygienist School Attached to School of Dentistry Dept.of Oral & Development, Division of Pediatric Dentistry
*Division of Oral Medicine & Pathology, Department of Dental Science, Institute of Personalized Medical Science, Health Sciences University of Hokkaido

Abstract

The present study investigated the effects of group reflection on the education of dental hygienist students. The

level of Critical Thinking (CT) was assessed by questionnaires to examine the effectiveness of the training in 46

dental hygienist students. The students were divided into two groups for sort and long periods after the group reflec-

tion. In 22 out of the 46 students, the CT was evaluated just before and immediately after the group reflections were

performed(group A). In the other 24 students, the CT was evaluated immediately after and one month after the re-

flections (group B).The statistical analysis was performed between the just before and immediately after administra-

tions in group A, and between immediately after and one month after them in group B. The CT level statistically

was significantly higher immediately after the reflections than just before the reflections. The score was significantly

lower in the students one month after the reflections than immediately after the reflections. The results indicate that

group reflections may be an effective method in the education of dental hygienist students. The group reflection

should be embedded continuously in the education curriculum of dental hygienist school to ensure the maximum ef-

fect.

Key words : Clinical Training, Reflection, Critical thinking
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IHREE L OB LZHEMEHOAOMBRIZH L. 2D

72O EANEHDOTEED #EWIZ & 5T, CTEMMEIZEAS
Lo e, DEoZ bhs, mmﬁﬁ
i“%%ﬁ’fﬁéﬂ%T< SRR BREL T2 B B ERIR

BT EAE D ERIRIE %Vﬁéhﬁfﬁk KT A
Z ki?‘ﬂ< sz,

i

ﬁ&dZiﬁiﬁﬂwii%&%@@Ziki%ﬁ%
, IR CHEMY) TV Y a v EEAL, FOHE

mw%%a@m@@~%#%\ﬁ MEfL-b 25,

UToOZEPHbNrE RS,

1. MY 7V 27 Y a yOFEGR & EfER L ORET
&, CTAEMMD [F@8iE], [Hrh/n], [k
P, sz s ], EROIMiE~oEE] @6
OOHTIT)TOMENRALNI-Z Lh6, CTE
DR - 1) oS8 g & LT, HEEIT

E
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BIFAEM) 7L 7 v aryniEA

V7L oy a YR THD I LR SN,
2. R 7V v a yERBRE 1y A#EKZ LD

BIZBWTIE, CTEm D [Fikik], MMz ~o

UE| O T TVICBWTOREEIIN L7,

[EEV.TAH] OFF T TIIMETF L7,
Doz s, CTEMMERFHRROZE L 2T
L4, BRBESIGED L T GBI THRA ICERT 5
ZEDIRE I NI,

X

Alfalo R (JLARZEF) | FHi
(Critical Thinking in Nursing . A Practical Approach).
B @ 2003, 23—29.

Bos S.Perceived benefits of peer leardership as described by junior

ik

ELMO 7 ) T ANV X T
[ o

baccalaureate nursing student.Journal of Nursing Education 37 : 189
—-191, 1998.

Burbles NC and Berk R.Critical thinking and Critical Pedagogy : Re
lations, Differences, and limits. T.s.popkewitz, and Lfendler (ed)
Changing Terrains of knowledge and politics. NewYork and Lon-
don : Routledge. 1999

Burns S and Bulman C (HAFHIZE, WHBER, #EHALT) @ Gl
2B B RAEMFEE HMNTT7 77423 —0OHE (Re
flective Practice in Nursing The Growth of the professional Practi-

@ &% I 1 2005, 5.

D’Angelo E. The teaching of criticalthinking. B, R. Gruner N.V.
Amesterdam : 1971, 7-8.

Faugier J. Thin on the ground. Nursing Times 90 : 1994, 64-65.

EMSEH, MBSV, BB FAEE L OIZA 5 RREH
8T — 27y 7. EEER 1996, 13.

TEHET, HMLT, PhEeyr, FAET. FHo 7k
WCHI L GEEEENEZFT O F 27 201K, Fi#ERYE
23 1 140—146, 1998.

fREBEN. BERMOMH—BM etttz vy —7 24 2—,

tioner) .

&fEF 2002, 160.
Gaberson KB and Oermann MH (JBJE#35T) | BRFEZH O A b7
7 ¥ — (Clinical Teaching Strategies in Nursing). PEF P

2002, 18.

Granott N. Patteras of interaction in the co—construction of knowl-
edge : Separate minds, joint effort, and weird creatures : 1993, 187.
Henderson E, Berlin A, Freeman G and Fuller J.Twelve tips for pro-

moting significant event analysis to enhance reflection in under-

graduate medical students : Medical Teacher 24 : 2002, 121-124.

fEiE S —, EHBE, NI—%, JEMNE., 27140V r
F v 7EREOWEICET A% (1) —2 U ¥ vERER
E%&«@E%mﬁﬁ , BARMSOHES S RRREER

A L4 12000, 26—27.
WL BREAEOH EATH O EIZIT TORKEREE

BT A0 —EBENEREICO DA M —. Quality
Nursing 7 : 675-680, 2001.
b, BAETL, AREF D INGHEERICBT LY 7

LVoyvarrarss KBy =79 7] ofhE  HAE
FESMERE 14 17784, 2005.

John Dewey (FHHIAER) @ B#E D J7{# (How we Think). ZFk
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#1955, 109—110.

WA, THREN, AARER, B DT B#EYLEos )T
LAY HR TR —HEEERE VT ANV X T
2B BRI S —. FINERRFE#EFHE 59—
24, 2001.

BEVEL, RERET. M#ESIFO oo 7V v ay -
—IVOBISE. BUELFREEIREAR S 30 1 88—95, 2004.

BHEYL. V7V v ay -y = VEGH L2z #ERA EE O
FEENDS —FARICLBFHNZ EonT L LTHATEH
72 7% iR —.

LRI/ 311 61—67, 2005.

ERAED, BHEBEZ VT ANV X0 7. HH#ERE
43 1 961—965, 2002.

EHRAE. FHOERESO LM LR A 2 — 2, LHEET
W@ 46 12003, 617—639.

Miller MA and Babcock DE ((E#¥ETF, PILHZET) @ Hi#El2w
N3 7T 4 AV v F Y (Critical Thinking Applied to
Nursing) . [E&FHPE © 2002, 1 —25.

=R, RE OB AEAROCHEY. EAH RS
1990, 193—194.

WHAEE., KAZLEEEDO 7 ) T4 WV v F 2 FENED
ey, SE30IIE LT EIE 1 2004, 166—168.

WA, BARES W, 20T ANV Ry R
o <. BINEE © 2002, 129—133.

KHHT. HEAMOKELZ SO THFHEHY 7L 7 ar0
FIE - EF. Quality Nursing vol.7 no.8 : 2001, 668—674.

e ntn. FHR e 5E, RAMOMY 5, HIEKRFEME .
2003, 229—242.

EARAT, HPELT  #Hiokke Ay by —27  — [
¥l TORAy PT =7 = BETHETHHM, Ex9)
v 11999, 129—137.

ERER. BEHNFE B A FAOBEREEELR L) 7
L7 ¥ 3 . Quality Nursing 7 : 661—667, 2001.

FHALT, BIHOEA VIV 2YaryOIETFT VA =2
TAAN - XY TRRI)OFR . WIRE#E 321 1693—
1702, 2006.

Ulrich DL and Glendon KJ (#581%3). FAEHHEIZBIT 57V —
THEE DT 5 (Interactive Group learning . strategies for
nurse educators) . [E4ERE 2002, 6 — 8.

Wison HJ and Ayers KM. Using Significant Event Analysis in Dental
and Medical Education. Journal of Dental Education 68 : 2004, 446
—453.

Zechmeister EB and Johson JE (& JGld®:, EHER])). 71 741
AN X v 7 AP (Critical Thinking) . db KB ©
2003, 8 —10.
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Wit 77 F IV O H ORI E~D RS-

ANE R

B R R R LS - BT R MU

Wit 7 FIVEKIE Y a7 2 a 7 /¥ (Drosophila)
Rt rF a7y (Celegans) 725 b FCTILLAFAET 55
BT, Wnts T-H5E 3K O %45 K Frizzled ICAE G35 2
ECIEMAL S L% . Wath Frizzled b Z L ENEHD 55T
Po4b77I) -2 BELTEN (WntEHIZHEE
b, ¥TAEBIZENENIGHEDH O N TV A, FEAIE
http : /lwww.stanford.edu/rnusse/wntwindow.html), Z 15
A L TEHE LS N2 Wity 7 FVEERIT K E {3212
DEEINDL., TDH)L, BRLFELIPOMEIN TS
% (Fcanonical (IEHLOD) & F 72 13 B—cateninfE g & IF1E
n, Z0%HDOLEBY, B-catenind® ¥ 7 FIWALEDHE % 12
Lt TH L (M), ZOREIIIEFIEDOR A 2 Bl
TEELEEHERITI2TTE L, FLOEBICED 2
ZETHILHMBNT VA,

B IR T IXTCF/LEF family DGR OO EDTH 5
Lef- 15l 5%, Thik /v 777 Lz T AT
SHEDFEENMITEHEILLTLE ) 2 &R EDS, Wiy
B—cateninfE & SR D IEH ISEICLHATH A Z L idb o
Tw/z (1), T, ZoOREPBIEIZ, H5VIEd-
EAkRE L TIEM L Lt d 725 89 % 50?2 2B L
T, BRI S v X9 1T8& L 72B-catenin & JEIH 9
BEIVAY =y 7RI ARANT, BED DGR
W SNz, JarvinenH (2) 12 XU, LE2 CTWnat/B-
cateninfEHE ANEMAL LIl T A &, FHRATEX21ET0Y;
FHCEBOEH»HREL, 1ZEALDHHERTH o7z,
DI L, Wity 7 FIVEHIE D & b L DSBS
LTwT, MFHOWT L W ML TEROEEZEL S X
ol LV ER IS, e Kb k=
AR s T-OTE BB DEL. L DRED
Liub (3) O#WMETE, HROREBBICELTD,
TR DUZTEIZ AL B 1T % Wnt/B—cateninfE i DG 4L
WHEEREE 2RI L0, ZORRIME 4 DD
BREOHRIEIZ S35 LRSS Nz. ELoBEfkT
SRS TELZOY 7T IVIERIE, ROTBEOE
BB Th, HtxEHz2ERL B TWE L L
v,

2 3CHk

1. van Genderen C, Okamura RM, Farinas I, Quo RG,
Parslow TG, Bruhn L, Grosschedl R (1994) Development of
several organs that require inductive epithelial-mesenchymal
interactions is impaired in LEF-1-deficient mice. Genes
Dev 8, 2691-2703.

2. Jarvinen E, Salazar—Ciudad I, Birchmeier W, Taketo
MM, Jernvall J, Thesleff 1 (2006) Continuous tooth genera-
tion in mouse is induced by activated epithelial Wnt/B—cat-
enin signaling. Proc Natl Acad Sci USA103, 18627-18632.
3. Liu F, Chu EY, Watt B, Zhang Y, Gallant NM, Andl
T, Yang SH, Lu MM, Piccolo S, Schmidt—Ullrich R, Taketo
MM, Morrisey EE, Atit R, Dlugosz AA, Millar SE (2008)
Wnt/B—catenin signaling directs multiple stages of tooth

morphogenesis. Dev Biol 313, 210-224.
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\ ©
Bcateniny 0®%
Becatenin) actin

Wht/B—cateninif [# &l HE [ 3545 12 B 1F % B—catenin D £ 5]
Wt 7 F VIEAFAE T TN b O B—cateninldGSK 3 12 L ) )
VEALE, ZEXFFUPHELTTUT T Y - AL )RS
575, FrizzledZHRICWntA &3 %5 L GSK 3 (glycogen syn-
thase kinase 3 o) ODff) X (LB E S 4L % @ T B—catenin (& 53 fiF % 7
N, B~BATLCTCFLEFY 7 3 Y — DGR - L& LT,
HE(R T2 OBBLETEEL 5GEICX o TWEAREEIL) $5. B
—catenin (& Wnt/B—cateninfE B DK - & LT 7217 T7% <, g
HA5 57 F-cadherin & f545 L CHIFR RIS 12 b BIG-T 5.

|
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LI v - G BEOBERE DL E 2 D10FEH &
FNTEEICHL N> TWA, LY UV BEYWOER
M APEIZ BT BB EOMESIE, LY v EHWEIZB

:%ﬁulz®%ﬁ%3/$ybey/®ﬁﬁ,%
Bl Thsb, ZOFERERFELLTEZLN TN/ D
B, RERER EYHNLZERTH 72 Loy L, £FD
VVV@%%%iUﬁ%W%%K@T%ﬁnsiof
MB35 597 & 0 SALFEM AL L ¥ v - R A
ELEAEDFEELERTH L I EDPHLNE L > TV
B0,

AL Y V32 OENICF /A4 XD KB (F/
= —=—YBLPYr—%—v1)—) ZFEEL (F
M), ZOMEAANDKRGDRERZFHTY. FEWE, 7)) —
F—VEBRENTR SN TV ETOEEML YV VAT

Bl EnG, Z0F ) ==V OBRER LR
TA Y ITHICNET A ROEETHLLEZ LN TV
7. LdL, fo4x OBFSERR D S LT EIZHIET 5 KD
PEAEBAERE 1N - ﬂﬁ«@k%&m B %S Z 4
DS D 725727, HIZE NI HAEBRIE0 RIS
Wb HAIGEIL T 0)%?}‘%[1 % b 7o b TR (SRR A
ftLTWwa". T/, BEEZRD SR HKREIE T
FANVEPEEROBETOLRI B L v ) BREWAIR
IRV INHRGERIUC L > TSNS F /1) —
r=VI3EAEREICB AKGREORKE Y, LY
¥ OMKG % 5H5 - R SR AR T 2 b 72
59, F/U—Fr— /%m%mﬁﬁ%ﬁ%ﬁL IBIFS
KAWL, RY T4 Y TMIZEZEICKBL T N
LEDBERESECRAML VTR DR, #EN
LYy OB R H O B LEEI TR SN Tw 5

1) Sano H, Yoshikawa T, Pereira PNR, Kanemura N,
Morigami M, Tagami J, Pashley DH. Long—term dura-

5) Tay FR, Pashley DH. Water —treeing :

bility of dentin bonds made with a self—etching primer,
in vivo. J Dent Res 78 : 906-911, 1999

Hashimoto M, Ohno H, Kaga M, Endo K, Sano H,
Oguchi H. In vivo degradation of resin—dentin bonds in
humans over 1 to 3years. J Dent Res 79 : 1385-1391,
2000

De Munck Y, Van Meerbeek B, Yoshida Y, Inoue S,
Vargas M, Suzuki K, Lambrechts P, Vanherle G. Four—
year water degradation of total—etch adhesives bonded
to dentin. J Dent Res 82 : 136-140, 2003

Pashley DH, Tay FR, Yiu CKY, Hashimoto M, Breschi
L, Carvalho RM, Ito S. Collagen degradation by host—
derived enzymes during aging. J Dent Res 83 : 216—
221, 2004

a potential
mechanism for degradation of dentin adhesives. Am J
Dent 16 : 6-12, 2003

Hashimoto M, Ito S, Tay FR, Svizero NR, Sano H,
Kaga M, Pashley DH. Fluid movement across the resin
—dentin interface during and after bonding. J Dent Res
83 : 843-848, 2004

Hashimoto M, de Gee AJ, Kaga M, Feilzer AJ. Con-
traction stress in dentin adhesives bonded to dentin. J
Dent Res 85 : 728-732, 2006

Hashimoto M, de Gee AJ, Feilzer AJ. Polymerization
contraction stress in dentin adhesives bonded to dentin

and enamel. Dent Mater (in press)
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Department of Biochemistry, School of Dentistry, Health Sciences University of Hokkaido

WE IR EE ORI A SV F 2 — T &AL, &M
MR D R %2 PR - 00§ 2B I IR WERK D
5. MERIRERGES 2 O 10 F R &R IC A b - FH HEEL
A (BTRBR SRR #d%) o v e A4121E, 19664, K
E 7 7 NN KD Schneyer#idz D b L I F O
HAGED, ¥ ORI LIIBINT 5 720MEEIITLHH
272y FZ—=KFDYoung#dx &, MEEIEA =2 L —
3 FEERD CoTH TV LT AEEE N TS,
HTABDF v ¥ T ) — THREFRTEE O FME & FRIUCT
XL EFIET A, U~ 70Ny 7 F v —hTRRE
W ETEVOYoung#Hidz I, RV FLyFa—T%
Awieh=ab—3a VEEEmR L, ZEMHPRKTHRIT
I =2 b — 3 a3 JIIARTRE LR 5 7 HAGAEDS,
VEREBREPWEGHELETH D, KINKRFRFEI G HICZ
DM EZ TSNS Z LR DB —2 L —
g YEOREAZ ZICH 5.

D7V, FEHFGE L AL SE O 4 H O
BB, ROWEHKEHESL MR =2 L —2a >
B ORGP OS2, EMIERERRFEO R
W—meAC, A THEE, KBERHREEH & OBTE
ANEBIENPG IO B 2R shTws, A4
CCHUEE, hzalb—varERHWTT v PEHTRRIC
SIRNADAD, S F &5 2 BIG AR BLEH 2 T8 A L,
W IR O BEREFRAT 2 KE DD TB o NS (1,2). £
T, REBREO %2 OGO S HHE S NS,
RNTA Y Bl — LR T CTHBEEICEIT %12
Lo hoal—rvarzidkabdsd, WiETHIC
REEDSEM T B2 DAT, — A& LTHYIT 5 E BN
W, BERTE SR D R S, AAESRE DR ) OBEG) A
Gl LY, ZHBEOBEIEN L ED DL BlbNGD
B, DOWIZ— NDOEHENEIT 5. [EHE L, HoH
WCHRZ2EIBbOTIERL, RAEICL > THAS

(40)

N7z, MOTALAOFICHNL DO THL]. T v b
HTMOBOEE, hoalb—32a YRS Lk,
OTHRZDEDTH o7z, FEIZD, & TOZHEE)ME
WROHI =2 —2 3 VERRT LI LD TEL, 20D
FiE, BEMEYEARQ, HORKFLROLEETH .
AEREOMENER SN BHo—>2 L LT,
SIRNADE AN AW ToN 7 ¥ — D= — 7 Itk a1 f
bNb. HVI (B A IVA) ZoRU—7 - R ¥ —
i, MLIGRT LI, FANVAT ) A2 EF R0
¥, FIRZARE Gt AV ADMEPN TGS B fa bR A
L, VR7 27 g v EARROMELRRET, AL
ANZVEHS % FEARIB 2R~ O 8 VB R T B AR 2 & WifE T
& 5. BEREZORFE L 2B MIn 2 b 72 0 VIR AT ZE 12
Lo, HVIZ RO —7 - Ry & — LIEER A =2 L
— ¥ a YEOAKIE, WEOTRENE K E R EE
GHEWE L b N, A1, GFPEGREL -k
MEREANVEZ 2Ty FMETHRICEHL, SWEion]
BALZ T LT 5.

KA, BERENEEHE, GHROFEEELALCD
R EE o ToRMG— AL & D S L BT,
ErEL<.

SCHK
1 : Ishibashi K, Okamura K, Yamazaki J. Involvement of
apical P2Y2receptor—regulated CFTR activity in mus-
carinic stimulation of Cl— reabsorption in rat submandi-
bular gland. Am J Physiol Regul Integr Comp Physiol.
2008 ; 294 : R1729-1736.

. Ishibashi K, Yamazaki J, Okamura K, Teng Y, Kita-
mura K, Abe K. Roles of CLCA and CFTR in electro-
lyte re—absorption from rat saliva. J Dent Res. 2006 ;

85:1101-1105.
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Department of Pharmacology, School of Dentistry, Health Sciences University of Hokkaido

2 N A

WL, HEEZEROFRET [A Y N—ATT=A
Ml EW)FELICHIZTZ L) IR o7, TIT=ZR
MEIZHEERIHES L TEEIL T2 WETH L DI L
T, A YN=A7 T=A MIZHFRICRHES L THIfIT %
WETH L., WE, TEEOWME - #HEE, 7=
WA L CEEAMIERT AT vy T= A M2 WD
no. Ll, SOREPAENGEDIITIT=A ML o
TEREPEILEN TV AHEEICES NS, FhiIxt
LT, A YN=AT7T=AMIT7TIT=AMILELWVE
BROEHAL ZIHITE 2 AR ERENTH 5.

INFET, ZREROEEIIET T=A FPLIHTH
bLEZLNTE. L LEA DRETZHEAROFI
ML, FNUfEo THEIERETO Y 7 (R
151 ; constitutive activity) 2SR5 2 LR, TIT= A
MEED R CTHIHEEE b DZEARD R TR S
nNTws., 2512, ZHfketbor 7yt osn
AR =712 & o THEBRMIGEESEBm I NG Z E2%bro
T&72 (1), BIzE, ATISHKk (TryFTro
NSHEERS A 71) 13, IEZ&®KPB2 77 V%=
SHMREORBE BRIEKT 5 2 L0 & - TGN
MRS B 2 &R, BEMIRIEIC X - TAT 1 &4
LT A 2 EAWME SR TWVD (2). 2, B
R & B AT 1 ZHEAEROIEEAIE, LIEKOERE & 7%
S>THY, ZOBHEICRATIZEROT >4 T2+
T %A VN=AT TR MDPENTH LFHDHS D
IZENTW 5,

CDEI%BRAVIN—AT TZA SOIEHDH S AT %
D, FHEEOEELEREICOVTOH LVEZ HPLE
2o T&72 (3). M1lallmRy L), ThETod
WPZHEEH TR, ZHEE R) PAEHECHEEL,
TIZADM (A) ERETHHEICL o THER (R*A)
127 % LB ST 72 (one state receptor theory). L

(42)

ML, ZTOFZFTIIERNEERL A Y N— AT T=A
FOVERIEHBATE v, FHUSH LT, B ME0 7%
KD 2OoDVEER & 5 &L #E 2 Dtwo state receptor
theory Tl&, ZAMRIZIZT T= 2 P EWIREET D ARG
PR (R) LiEMERD (R*) AYFEFEL, WL FATRILRIC
HHrrE2D (W1b). TIT=AMIR* EREETH
L& o T, WHRSARERENT LD, 1~
IN—=AT T=ZA L (I) IREFEET AT LITL o TAYE
PR Z AR T AT 5 O THRIEE 2K T S8 5.
LA, TVyF TZAMIRIZOR*IZHFEET LD
T, f VN—=AT7I=ZAMIX}LTCZ2—=F TN T ¥
T=AMELIIEINS.
AVN=ZATITZA ML, GEEBLIURIRY -V &
LTHEEENTEY, BIIEEFTT vy I=A PGS
NCWIEYOHFIHFET 5. 4HiE, 7Ty ¥ T=A b
DAY ) ==Y TRFHERI L 0TS o= 7 T=
A LD - FIAPEOONLEEZ LN,

SCHK

1) Miura S-I, Karnik SS, Saku K. Constitutively active
homo-oligomeric angiotensin II type 2 receptor induces
cell signaling independent of receptor conformation and
ligand stimulation. J Biol Chem 280 : 18237-18244,
2005.

Zou Y, Akazawa H, Qin Y, Sano M, Takano H, Mi-
namino T, Makita N, Iwanaga K, Zhu W, Kudoh S,
Toko H, Tamura K, Kihara M, Nagai T, Fukamizu A,
Umemura S, liri T, Fujita T, Komuro I. Mechanical
stress activates angiotensin II type 1 receptor without
the involvement of angiotensin II. Nat Cell Biol 6 : 499
=506, 2004.

3) B B, sARLT, B B ZEROMKAYE



e A /N—A7 T=A I, Medical Science Digest

32:17-20, 2006.

+A

- R*A ==Ll

k

R=—R T T

A /

R*A

1 ZHARWEEILE 7V © one state model (a) & two state

model (b).
R | AEHEALTI 2254k,

R* DIEVEALTIZ AR, AL 7 T=A b,

1.4 YN=A7T=A N, R REHALRIZ R L £ 2 N— A
T I=A M OEAE, REA DIEWHLEISZFRE 7T TR OB

1x.
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XA EOBHWBITRENIELTB Y, HENHR
IR B35 7 N 72 B L 1d0E - TR O 2 L5t TED
BEREITRS EZADKRE V. 720EYDOHZEDL L
PHREEAT, (1), (2), (3) ZEEED7=0EY
DHFFEDLURT & Y HI 5 TWw b (Novotny, Biochem Soc
Trans 31 :117—122, 2003). Z®H b, (1) 3hEX
REDLIVEREIZL I &, (2) FHEDER > 728k
IZBWTHY, WIFRHHARIZBWTHL. HHAW
EICINSLDT 2 EVIEIEL LD TIEHEN L
VT E S D ST ARE RIS, BRI
LN % E N UHEREIC b ik BT 5. E
MUBEORELRE~ Y AIBREDOEZ ZHN, TNHOD
TIOEYELTHELTCNS, —F (3) I3EEHE W
)W TES N B AFTFNRYT, HIEGROFY A
T5. ZHE5 M T BFEFEDER I NTBY, I
WEASHR VL RED (3) 2L TWwab I e kD, J
DHEWEMEL RS 720EyThHLESbR TV
5.

INSDOFEFT 7 2 aE L, TN B20FL LETA
A< 7774 — (GC) X2 L0 LB o
AL ETHITICE D RnZshTE720THhY), <
TADT 2 TE FRIGHEAE L2 L) IZBbhTn
eREb dHosz. LA LIESR, &HLunyy Z055]
72 UEYPLE =7 B HEICE ) RnEsh T
72. Lin® (Lin et al., Nature 434 . 470—477, 2005)
XY ADRHFOT7 2 OF VS, ERIRCVAICEES
NBPIZOVTHETT 272012, <7 AROHEREY Y
VAT B Al 4 OFETEMINL (I2BWE SR - (LT 5%
Mg, MERICH D) OBRAMISEZ SN L7z, RO
PP E RS EREROIEME T L S BT 2 H» o5 N T
WHDT, ZOHMEENWIIRELIZEZSH, ¥ TR
AIRDIZBV IR T & T—H O MM LR 2%

=

(44)

&I T I EDMHEIRICRL I N, £2T, Th
5OMMEDED & BALFW R POG L TW 5D h &
LI 5721, Linb i, GC—EIEMIE O &4
Bl E > EmoH L V) L= — 7 REBRFLEOMAED
®C, Foh 7T ERERLLE (B3EN). $4b
5, HS-SPME: (%> 7V X Wi#RMEDLEW 72 %
BRI 2 451 &R HEERSEY S % it
L, GC—Olfactometry (GC T/ L 7-HiFEME DIZB
WEREEDPIF S Y AT L) BTSN ALEE
YA, MIBflRoLEEMEL-E 25,
HEDIR7ZF IS 2 MM (4) &v)E—oft
EMORIET B EDbhrotz. (4) IF5FTIC
HMENTWRWIEZITICE T NLEFLFEWE T, #i
IR SN ERERRA TR INSE 7 20ty O—1#
EHRDbND, bARAMIIDTOEVIZIZ V7 20D
I BHFTLWVIZBWTH L L),
JrxOEYOHRIZIEY VX B EORERED S D
b & 5. KimotoH (Kimoto et al., Nature 437 . 898 —
901, 2005) (&~ ADATEIZ DR SITEIEEL, MDY
DTHE)HEDIZBVEZIR L 1L, HOBEIZEZ TS
52288l D0nTz, T~ AOFM L 72807<
FTOIZBVIMITRERZ L, 2OIZBW RVl
WaRE MERUEO 7 20X OZHFBRETL MTH
FIET A5 LWV, BATIZZOEMMERN D L
W) (e tfosDEIHRPE SN LFHE AW L, 2
T, M~ ZAOBEBEOFWROFRED L — b &
5 L, SRR & BT ICc—fos & BB & & 2 E
HHdbHZ EDbholz. TRNHEDI L, HOBILT
EHMERR AR EY A — MEEBICV2RpE VI LT F —
R ERWICHIET 2 2 &b, £ R LMEDHEE R
T AW IHEOROTIZH ), T BA LTI
bEELEZDDOLRESN. Z 2 THHRR oMY %



HPLCTCHHEREH L2 24, 72 0%F ¥ DIEKIZESP
12 WA N IETHLZEPHLE NI > 7,
COE)IIH BB EMMBEIC L VI 72~ T 2D
TIUEYVRRWIEZENTELZDITTHED, EDLH
AT EAFTHVWOLN, WFhOT72a0F 255D
XEH 7% DPIIAITH Y, 4EOMEEFZRIE RS
. SHICKRAIDILFMEDOFAEIZ OV TH XU R S
EZATHDH. 728 21 EKimoto 5 DHE 12 H 4 FH T IR
2B B c—fos BT G- L T B LW E O IEARITA
HTHhY, 4HROMED SO 4L EPFEING.

(1) 2-sec-butyl-4,5-dihydrothiazole (2) 3,4-dehydro-exo-brevicomin
CHy
N CHj o
0, :
S CHs o
HaC
(3) p-farnesene (4) (methylthio)methanethiol
HsC
3 WCHz /S\/S\
CHs CHs CH, HsC H
-
SPME
Fiber
T RFR

52H (LM EE and BB 41)

45



46

[(BEDREY 7 X]

Quorum sensing (RIFMZI 2= —T3v) L5ED

LB R 2R

27(1)  *FH204F

guli

!

1 A

JCHRE LRIR R A7 2B LU AR 2 R A o 0

HHMDA NDFNT HBRILF2 S A STV
2%, HTH I IANEDORRHLRIIA T OENOME
(Vibrio fisheri) HFENT 5 2 LI X B 2 L ANTERE S
n7z. ZOFENISMEVELET HWEPH 5 —E=bl k-
2725 &, BIEMEDBIZTHEANBIHZLIZEEZ
Lbiprolz, 2%, MEIXH 5 HEOERIZEWE I
IVaia=r—2arzlLTnb I EIURENT.
DIEMZEYWEIATHSOREZFHET L2 L LD
Autoinducer (AI) LT S, Hi?)J CHWwWZ s
AUZHRELY 527 > (HSL:AI-1)(M1) w9
WECTHotz. TOMAMOIT I 2=r—2 3 VI
9 % #M51XQuorum sensing (QS) & &4 EIN7z. TD%
FIEQuorum D FHIR S KRR ICBMT A B L V) T L
KT 5. ZDF%, V. fisheri & [EERZ M TE O Vibrio
harveyi \3 HSL & (& 5& 7 % furanosyl borate diester (AI—
2)(1) #FEEL, QSICEG L Twa Z &hi s
nrz. 7z, 77 ABHRICBWTIEERRNTFF (F
1) 2°QSICRIL- L T2 T L i sz, 2ok,
Pseuodomonas aeruginosa D54 % 7 4 )V L JEHIZAL— 1
MG 5 2 EhY, Al— 1 EAEICES T 5 lasl 85O
TEREEHWTORENT. & 5IZAI— 1 1XP. aeruginosa
DIFFIEIC OG- § 5 2 EAURB S 7z, Al— 1 OfE
MISHEREENTH Y, 1EHEHSRS NS HERYD 2
P, Al— 21377 Lt e 7T AEATR TIL C EA S
n, 72, WEZMDTILEHT 22 LRSI N.
Al— 2 FEAICHEG-§ 2 B # I LuxS (S-ribosyl-L—
luxS AL F13 % < OB AR
ALTwb s ans. 2ok, £OMEICE
W T luxS ZEFRRAERL S I, Al— 2 EHFEPER /N A 4+ 7
1V AT & DBIRAIRE S 7z, ZOFER, <D
HHE DR R DSBG9 5 W REMEAVRIE S
7z, L L, EF, mxSERKIZLHADNAY A 707
VA ZHOBITc L), BE LU EDS  DEfET-
BHUIZALS A DN L Z EPBE SN, ZOBETIEH
DZEALIZAL— 2 OFTERYE ORI & ) ITDOFEB & (12

R0k, REBWLOHDH B EpEEshnz(1

-
—

homocysteinase) T 1),

).

(46)

Z MUIZLuxSA%S—ribosylhomocysteine 2> H Al — 2 O i BE K
THbH (4S) —4, 5 —dihydroxy— 2, 3,
tanedione (DPD) ML & RNA, DNA, W, 4~
INT ST B A F OV FEEAES. (activated methyl cycle)
(2B 5-3 % homocystine D 2 2K DY E D ERAZE ST
LI ENFERE SN (1), BREBMEOL < OIH
RIS T 5EE3NLTE XD, uxSZEEKEIZE D acti-
vated methyl cyclelZ b A bAA: U, ZOfEHRE LTS
DB THRBNEAEPE b L BE s BifE,
Al— 2 HTEEYE ODPDIE T A T & 2 BR T2 W
ZEXD, AI—-2 D59 5QSOWIFEIT B\ TluxS %
Bk e O ERICMZ, Al— 2 OG5 %3FWT 2 72
&b@?ﬁ@tﬁ% 2DOREDWMHPLEE o7z, % < DRl
IZBWTAI— 2 24 L72QSIZ & 2 st~ D B 54
Eﬁ LMZEND Z EIZE Y, BRYSED TBECIRE I 72
GRHRPRWEZEEhE2boLBbhs,

— pen-

JCHK
(1) Sztajer H., Lemme A., Vilchez R., Schulz S., Geffers
R., Yip C. Y. Y., Levesque C. M., Cvitkovitch D.
G., and Wagner—Dobler 1., Autoinducer—2-regulated
gene in Streptococcus mutans UA159 and global
metabolic effect of the [uxS mutation. Journal of

Bcteriology. 401-415. 2008.

HSLOH BRRRTFEOH
00 NH2 Tyr qSer el I _Cys_Asp‘p/7
A
0 N @
rawl

Al-2

OH
N\
O/

7
B

s
OH Hs

OH

1. Autoinducer®d &
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[(BEDREY 7 X]

RT-PCRIZ X % pkj It SRV 51 v i P B oD A 1) o B fd AT

fRE B, L RS

PRATAEFE O EFREFERERAIC L 5 &, ) fiRESR
(ZIEEBALFEMED D O, FLE T EFHFLAT R & T 7Rl
AT <, TEEILARAMR N &, FAAARTIE LT
A — REEA <, THETHREIMRNZ E23b 5.
KA IO L) %) BEEICBIT AEMEEREE IOV
T, LTEHRTEEES - B (1) IERIL 725
REREEYR D ) fhZEFsRE 2 D 2 & T, ZOEKEO—i
FRPL L) EMREEIT o TWwA. IFE TICHIEORE
fiifE, pH, I 4~ JJ) (Ca, P, F) EWo/oxF AV
O BT T RALIZ B 54 % BRI D TA L3R BT R
T edr o728 2A, WInOMR%ERE, pH, Ca, PiRE
[ZBWT, TR R <, L SE AR Pt 005 Fasdrantot N
W, THERIHENE TR o722 EPHLNE RS A - ww
7z, AINGHEFBLE S, ETEEETFRE - BEH o ] 5 o
MR L 2505, FoH)MBFREETHL . .
Streptococcus mutans & Streptococcus sobrinus DT It 3 ) M | I
2DV THRES L7z, all

A, BOAKEBRE 2 Ot & I L, M I e e
DNAZ fiiiti L 721%, Yoshida® (J clin Microbiol 41 : S mtare S sobrs
4438—4441, 2003) D F5HEIC & ) RT-PCRIZ THBA7 R 2 YT OE IS B S, mutans, S. sobrinus DAHXS LA
Yarh O 5 kT3 A S. mutans, S. sobrinus D E & %

Weg L7z, TOER, S mutans |2 BV THREFFRIICH Log (%) wmol/ms o
HESROON, LHRTEBEME (UAB) 25K S & [
<, THERSEEME (LAL) 2 d iz /R L7

(Fd2). ZOEKE LT, Takahashi® (Oral Microbiol
Immunol 10 : 72—76, 1997 ; Oral Microbiol Immunol
14 :43—48, 1999) 12X B L, S mutans \EHY5 N DR
MBI TICBWTEMICEFT 2 LMEEN TS, £
2T, A DLUENICHE L 72pH & R E RE O F & 4l W UA U8B AL LB LA P8 LA
DERERBE LS, pH, BE DTS VBT (3 3 ERACBIBEYRIC BT ApH, ARMERE, MIE A EER O E
S. mutans DHFF LRI NENZH H 2 E DS » &
otz (M3)., %0 b5S. mutans DA HEL, Y5
WERROZE L Z T 50 LHEE Iz, 4RO EOMH
AL BIBRIR S~ 7 v 5, pH, fEMAHE & v o 72k
MBS & SRR AR T 5 LRI O RERCL 3 & R 12
WEd 2 2 LA REE 2L, L0 EBEEOREV )

AT BWDHEL ENAHDDEEZ NS,

UAB: LSRR AR ERIE
UAL : ESERTEEER O {AIm
UPB : LSEFItEER4EEIE
UPL : ESEFIEEER O ERIE
LAB: FEERTEEREAIE
LAL : FEERTHERNEAIE
LPB : FEREEItEARERIE
LPL : FEEEIEAREIE

Site

S. mutans
175 s

g8 8

S. sobrinus
axtE

8
EE
s

A W@
120 Hes O pH

1100 Aso0

0 —Iss
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[BEDMEY 7 R] EEARAEEFEE
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2045

RARGE A 3T B Vo097 % 8 72 Ze iR O BT
—HAMRERLE Y — 7 — DI H—

GRS

ok, REHTE, ol

(31

Yasuhiro YUMOTO, Azusa AWAKURA, Yasushi FURUICHI

At E R R AR LERR R B 1R - PR Rl B R A B

Department of Oral Rehabilitation, Division of Periodontology and Endodontology, School of Dentistry, Health Sciences University of Hokkaido

REFTRBERZROKE L N T TV 128 L CHRMER T
B b, At FHN AR D% RN 21T o
T2HRIZRRO B, WA o TR B 7 ok SRR D Bl
MHIEHEZ END. D720, BRHERE Tk (28 (3T
BOBIC & 72 B, PRI X SRR A B <720 DERATF
BRI E LT, M2 /35 BRMICHkE L
T, WA EROFTERMEL VX NTRAEL, B
S 2 IEEEPRE SN TVD, L2 LS, iR
DIEMFIZ & 2 B HEE O/ YRR, THRRIIH
mEEBETRETDL V. KL, KX —7 - oA
WEFLE Y — 7 —PHETBINEHERICH LN TS,
HRHMERE AT D ORAF B E AR E I Y — 7 — 26
HTEE, RO THEDE L 22 WEEENEZ bR
5. FreAal, invirolZBIUTABEAEERELEH Y -7
— OFFENE - BEUDS L OREEICIO W TIHERE T 5
ZEICE D, R ORI OBIZIGH T E 5
NE D I ERET L7,

A=NR=FR Y FRTE—=F— (h 274 A)),
Epiphany® (Pentron), AH plus™ (Dentsply Maillefer) C
AN, HEM2IEREL, 22— X=Fr FC&
B (WY AF4HV) LA=N=FKRY FREY—-F—-T
REMEO WEHRE 24T o 7246 R, A—/8—FK > FRFEY
— 7 =M E B L THENFIICA IS & W E M

(0.050ul/min) & FE75 1% (10.0MPa) =& (2.3+
0.7) &Lz (M1, K2, £1). A—/8—FK¥ Fi

Ty — 7 —EHWIRETREOTHIE, 1RO FELR
ELEDLST, FREMERFMMCIBWTLY X I2ES
AR D RRO LN TREBRFCTH LY. ANRD
FRDS, ZOECGIREYE, REMES X UHAEEICLY
BARMERATES DHAE ICF R TH D Z LIRS iz, L
VURDY =T —ORES E L CERE RIS LI,
STHE, TORENPEZVNETH L L) N D
5V, LaL, HAREERIT O X 9 1Ak 0@ IE & 7
B REVED VIS, RERORAREL L THY 56
ERERMEIELRVEEZOND.

DLEofER o, SRR IO L COENZE LT
IR L2 E10, ARG RIS -7 — [A—3—FK
Y ERFE Y =T =] & CHRE TSI & [ BT AL
D ZAT ) MR WLE DS OTRAF I ZH R T H % W ReE
AN R AW

JCHK

1) B§ B A—N—FRY FREY—F— D
£ ; Dental Magazine. 116, 42—46, 2005.
EREIESE, AR IEH  ERHRRERIH Y - F [A—
N— K Y FMRFA Y — 7 — | Dental Diamond.
31, 136—139, 2006.

Tasdemir T, Yildirim T, Celik D : Comparative study of

R4

2)

removal of current endodontic fillings ; J Endod. 34,

326-329, 2008.



Fluid Flow {f (g1 / min)

0.18
0.16
0.14
0.12
0.10
0.08
0.06
0.04
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*: Pal).0G
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AH Plugi™

DRl D3 Z=nR=flF Epiphany®
e —5—
1 &M —T—I2BIF 5D

MicTo tensile bond strength (MPa)
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*: P<Z0.05
*:P<0.01

=G R R—ri—R P Epiphanyt
B —7—
B2 %Y =782 85O

K1, A—8—FK Y FC&BE A—/X—FK v FIRTEY — T — ORENEO FF:Ai
RIEE cl Cc2 C3 M1 M2 M3 Average
A—8—=R Y FIRF Y — T —[2.6+0.5(2.6£0.5/2.42£0.5(2.6+0.5|1.8+£0.5|1.8+0.8|2.3+0.7*
A —7%—FK Y FC&B 2.240.4]1.6+0.5(1.2+0.4|1.24+0.4(1.2+0.4(1.0%0.7|1.4+0.6*

TukeyfisE  * BIZHEEAD

AH Plus™
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BIEHIZAZ ) 2—A4 Y75 FOWME V7 LRI bV 2 DR

NELORHE, #IG CHERA, REP O BARRT, WO 3

AR R E R AT RS - BRRESE TR RRMEIEZ 8T
ALMEE BERRE AR LRI - TSR AR RM R TR i

WA, 32AZVa—AYTFF50 b UTFI=A VT
T N) BRI LBIEREN R E R ) Oo0H 5.
I=A VT TV MEGRT A LICL o T, HRIGHEIC
BUAEEEOI Y PO—UDESHIC%Y, HEEED
B DSIES > T&E2, LoL, 32475 bl
AR ERFICI=A VT F V POBKIGAEL S Z &8
HbH (M1). 324752 ME, BEETLESIC
HATE 20, Bl L7%E, 2ol 2 BIEER S
A BT LR ETH Y, BEICh»LAMHLKE
V>, Chen® (2006) &, I =475 FDRHFEICL
P PV 2D 10kg - cmTdH B & s L T 4 25,
I Y77 2 b BEOER PV 2 FHA L 72ARgEE,
BIEOL ALV, 22T, FAZ4HEOHR
ISAUTI U MNERBRELT, ALY RERELIT) C
T, WbV BNV OB E T T
DL 2HEOMF & V8 I =475 b (Implant A
Elmplant C) BL U2 HEOT ¥ V&8 I=A 7
7 » b (Implant B & Implant D) % iRERH & L, HEL
720 L 0 REEEE (Muguruma et al.,, 2007) % Hv>THIH
AT o7z, TORR, HEWMEHEEOSWHEELG
mmD I =A YT 7y bOBKARL D MV 7 EIE, Chen
S LA by (1.10kg - em) X D 1.4~2.4
BREL (1), OV 27 3EVWIDEEZ SN
B, BER BB AN S S LT % (Buchter et
al., 2005 ; Park et al., 2006). L722%>T, kI 7 K1)
Dy 7 (M2) THATIHEIIBWTD, FTHELRLE
BRIV g % SIS AT A EESH VS A
i, BEZ NV EAMT LI ERRITL 01, T
YRN=HETHAA Ty bRV ENE LB EEC
HWATLULENSLLEEZOLND.

Buchter A, Wiechmann D, Koerdt S, Wiesmann HP, Piffko
J, Meyer U. Load-related implant reaction of mini—im-
plants used for orthodontic anchorage. Clin oral Impl Res.

16 : 473-479, 2005.

Chen YJ, Chen YH, Lin LD, Yao CCJ. Removal torque of
miniscrews used for orthodontic anchorage—A preliminary
report. Int J Oral Maxillofac Implants. 21 : 283 -289,
2006.

Muguruma T, lijima M, Yuasa T, Okayama M, Mizoguchi I.
Bending and torsional properties of commercial nickel-ti-
tanium orthodontic wires. Dent J Health Sci Univ Hok-
kaido. 26 : 1-7, 2007.

Park HS, Jeong SH, Kwon OW. Factors affecting the clini-
cal success of screw implants used as orthodontic anchor-

age. Am J Orthod Dentofacial Orthop. 130 : 18-25, 2006.

B1. (a) WEEEICHERT L7246 1E
AIZAZ)a—AvTF2 ),
(b) ZDSEM{%

2. BEHI=ZAZ)a—A >
77~ FOSEM{%. (a) V7 F
VY7547, (b) £VT 5y
¥rry 47

R BEMI=A2 ) 2=A T T2 OBBIED MV 2B X O v 2 {6
EE BTy by

|

(mm) (kgfecm)
ImplantA 1.2 0.73%+0.05
ImplantA 1.4 1.65+0.11
ImplantA 1.6 1.62£0.11
ImplantA 2.0 3.70£0.15
ImplantB 1.6 2.64£0.06
ImplantC 1.4 1.17+0.14
ImplantD 1.6 2.45+0.11
WErvs 2.0 1.10+0.52

(published values by Chen et al. )
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A ARBABAERERE 7 28 2 4 & thBMP — 2 B4k % HH v 72 AR 35

HE o, AH

B, AR E

AL ER O EE R A TR A AR AR - TR RSB SV RE 0

e FH B T IR B T B BT 5 5 KRIEE &
BEFEL LTIERAREBMEPILCHWONRTE L
W, EAEOTFAEEEOES R W5
FEFREBATOND L)1k o TE 7z, BHOFEERDHE
AEFITE 2 ELME (BFMIE wHE), &K
ENBREY R NAF~ T U TN, FEMROE
Gl &b AR S Ml RE 1, £ L TR S & x
HZHIWVARNLVADSDONLRY, ZiLh D5 IE IR A
ELENDLZENRLETH DL (ARAR, 2003).

AR LTIEags—F e, Faxd 784 4 b

(HAp) % EHIBHENTEY, HApILMBRHAIM: (28
WEREREE A5 Z Lo EMEA L LTULHNS
NTE7, L2 LIEWRETH L 2 e LHEED) T
VYTV ATACHAAEND Z LT, EERYE
L CHAERRNICHEAT 2 2 e e Twnwg, 22 TH
HOLDTN—TTIE, RROWMEMELRFFL, £
FHOEREWIREL ED L 72Oy F 712k~
4 rut =¥ —DANTEILEZ L, HICERT LG
DOFEFEIZL YMERIICT /) 4 —F — DS, &~ 1
7y at—F -0 ER T LWINET X5 1 b aeE
L7, ZLTIOT7/85 A4 bAS, KED»HNHFHZIT
Thtim Tk & ALFRSAE R I IC 2L S 5 2 & & 0 ERE
BE7 /3% A4 b (functionally graded HAp . fg—HAp) & iy
L7 (FrF k5537187235 ; Akazawa et al., 2005)

(FH1).

M7 & LCid, BB Y > 7327 8 (bone
morphogenetic protein . BMP), #ifEZEMM LM 1 (fi-
broblast growth factor . FGF) 7% &25% 4. BMPIZBIAE F
TIZGDF (growth and differentiation factor) 7 7 3 1) —
L ANTH20MEED 7 7 I — 3 THREESINTBY

(II1, 2005), #45IETGF-B (transforming growth
factor—B) A—/3—7 7 I —=IZEL, #DH) HLBMP—
2, 4, 6, TICHFERDPHLZENBDOLNTVD
(KF, %, 2003). KETIZ2007FE3 ) arEd
FEFBMP— 24 &K 53745 Y AR Y (Infuse
Bone Graft®, Medtronictt:) 7S [ %8 B 1A 58 18 0 5 2R

@& L CFDADKGR % 52 72, [ B IS/ RIS O
FEMER AT B & OB B3 O EHH & L CT20024F 12 K2
SEIKETHFE (FRIH T b InductOS® D % T20054E & 1)
Woe) SNTHY, EHPEFHIIER L2 L1k 5.
Gt D &) REEMEDAIBIZ BV TH R - Bt
BHEICEH S D 2 EDHfE ST A,
EHXODOTINV—T7TIIINT Tllfg-HAp £ BMP— 2
AEAEL7b 0% Ty MERETFNEAL, FFHEE
£ Ofg—HApDWINAST 785 4 b DI O 27 & FPIER
ML 5 LT L, 8 MR IIfe—HApDEI&13225% 12
WA LR2% DB EBLUEFHTEDONTWD D % ffERR
L, EHOEFMEA~ O & FBA M, gl
EEREMNB S 2 EBIREIGFIC R Y, BluEs
fa—HAp D WISt S 7z & B 5 L 72 (4 K
5,2005). HEIZ3 X3 X 3m (27mi) 780 v 7{KIZ
0.3ug (0.0lug/mi) &\9) HBEDOBMP— 2 RMET D
BFEEMEL, fe-HApABMP— 2 DR - R ids 1k
WZENMETH D L RRE L7 (HIFS, 2007).
BRICBWCTHERAIC L 250HEL LEE T 5508
ML R/ N IE D EE B EEORVWERE TH LT I v
7%, EVERES; ORI R s SEIEOGERAEE L Vi
BFRMPHESNSE LDV NWEEZLNDL. TOK
|2, “bone reserver” & L CHEHERAL O FfE F (EFrE) 12
FE LA L, BRNOBII~NHREMTE 5
RIERPTORBEPLEE 2 5. 22 Cfg-HAp7 O v 7
(3X3X3m) EBMP—2 (5ug) ##&tL7b0
Wistar;o 7 v b (HEVE, 4 JEikh) BEEEE B A
L, TEHLHREEERE & fg-HAp DI % ALK 7 19 1 Bl 5%
L7z, A 1ERE I o B PR SRR S T A
L, 2BREENLES TRIROGER #ED, 481%
27 % & fg-HAp & WA HHLER E TERITE DTER
s (K2), 8EBH.CHIIERE 2o/, Wik
bFAG AR ERELY SRS MEL TB Y
BUEREZ RO Lo 72, fg—HAp L E RN~ KEANR
EL, FHOHRELEMRIC X 2WICCRF L L7,
—7, thBMP— 2 IE{RINTECIZFBRIT A S NT, fo-
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HApOWT R ALIZ & DAY O S S BIIIAR T L7z (K
3). ZHBWEEL D §HK T Tle—HApA AL Tz d
DOWIPUIHEA TV, TS DFERD S, fg—HAplE
R EETH B 2 LSRR S L (Murata et al.,
2006), BMP— 2 {RHNC & 1) BEN 7245 i 14 & 7R 30K
WX 7 Iy 7 ATHY, Fidd L BAEHICITERE
HGUMREE MEL, B E~Ofg-HAp/BMP— 2 ®
WMAZENTGTE Y AT 5L % AWM RIE S L
7z.

BEsk 4 0 7 v — 7 TRERRICH ORI FEBL % H 1
L, AMREERBERE T 85 4~/ thBMP— 2 &K%
ENENIREORE L > AL AL, BLadhEalo
B BYFEERCHRT L, 2O MEFEICH O 22 LT
WLEZATHA.

ZE3CHK

REBZ, HEOBF, AR R, BE P, MRIERE
HEAR S ) S BR OV S DMERIERERE AR &
Z OVERLD: § FERFAR3718723%, 2005.

Akazawa T, Murata M, Sasaki T, Tazaki J, Kobayashi M,
Kannno T, Nakamura K and Arisue M. Biodegradation
and bioabsorption innovation of the functionally graded
bovine bone—originated apatite with blood permeability. J
Biomed Mater Res 76A : 44-51, 2005.

KRTEEZ, #MEER  FOB/LEER. N7y 770N
— Y AT LDDSEM O 72w EH & F O, AT
1 A1V K 12003, 140—145.

ANPRA TS B C o & o ] LA o0 AR R © 3 ROCA L
ECMBMMZAHC b D, FIv 7 TINY =2 AT
LDDSEA O 7270 B & 2 DIEHE, X714 v R
v . 2003, 178—184.

Pea W, FH B, REEZ, AL, AKX
. AEREERERE T S5 4 b OB —rhBMP— 2
WX EFE—. HOMEA 7T Mik 181 540—
548, 2005.

MikRe—, FHE B, REEZ, HE M, AR
HARBEAE R RE 7 78 7 4 b O AR BB &
Bone Morphogenetic Protein — 2 & K A7 P45 3% & 5
Br. HOWEA > 777 » bEE 20 @ 423—432, 2007.

Murata M, Akazawa T, Tazaki J, Itoh K, Sasaki T,

-
.

Yamamoto M, Tabata Y and Arisue M. Blood permeabil-
ity of a novel ceramics scaffold for BMP-2. J Biomed

Mater Res 81B : 469-476, 2006.

(I BA. BMPs JEEEBFZEOMERE  BMPOREE, KN
oA, BRRE. BHARERIR 63 1 394—398, 2005.

1 fg-HAp

A - AWIRME
P2 LR 7 & A HRHAP T, & ALEE100~600um,
SALET0~80%, JEAREL 5TMPaTd 5.

B : SEM{% (ff%55)
IR 100~600um D A ALABIZE S 7.

C : SEMf% (Ff%53%)

FIZIEH 1 umDERIR 7 L A 21289 10nm D SHIR NS 5 A
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3 fg-HApHUHTE o DA IR FHEA 4 BB
A afkfg
BB A ST, fe-HApIEWT b L TS BEREE ASBI Y 12
{TpoTniz.
B [ URRERIEKIE (ADMDIKE)
fe-HAp (HA) FHHENENORKORE % B, FIHICIEH
LTV BEHME () 2EAEL 7.

2 fg-HAp./BMP— 2 i © A4 FHL A 4 385

A akMg
W7}t L 7 fg—HAp % WA 5A A 7 08 & B AW LR £ T
Bz,

B OEBIERAR (A LAEDIRE)
fg-HAp (HA) OFPAICIZFLL T2 EME (B) 2571
L, #ES (NB) ORMICITEHFEME («) - TiEA
Twz,

C  HEMEIE KR (AD TR )
B (NB) LEEfFE (OB) L3 L CH 59, ko
ANILE % SRABEAE BB OFIE (4m) & B O MR AT LB
WA HEIEL TV (<),
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Hanako OHKE
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PRRLRR L2 3 B

Division of Dental Anesthesiology, Department of Human Biology and Pathophysiology

Je3 BT IRR T | B BRI L 2 i b I & L B R AL ©
H5D. WEERFIMREIR 2 H 572012108, BT
EOERGHZ X 2RI 247 . L L, FAhEEb/e
DI ZR LIERETEAT A LT, S5L5HHATE
FICHZ DL FIEVD H. WO R T OFE 1S
DWT, Fr LW RPTRR IS & B & ORATRERA & /0
T 5.

1. JRPTRREEE S8R O

19704 LARE, Bk R T R e 2 | DA S A T B Bl U
BERosiiI S MERIREH ST wn b 2%, 204 CIEEA
HEEE —EIZRD Z LIZERDP BN T W, BT
UEPEAR, FAREEZI Ya—sHicar bo—
VT 255D H%. The Wand™ (Milestone Scientific
ff) Xanaeject (HAMFIIE ML) ZETHL. Thb
(2 &0 JRPTRRIE AR O A 2 B 2 L EbhT»
573, HIEEEREZ EOFMIIIIR S Tniw,

FH O IR TR IR 2 B B A RAL
DOERANEARE EFTEAEICH S Z &, EAEEIHAIC
FIEDOHME %A L 200mmHg % # 2 5 1 AL Tl A %
BELRT W EaiE LC&E2Y. T 4bh, FEAED
PEIFREAN NI VE AR EFEALEZ RIS 5 2 &0 E %R
DTH 5.

WE4EKE Tl & 11 72STA (Single—Tooth Anesthe-
sia) System™ (Milestone Scientifictl:) & \»°) BEHTESS 2%
Wb (K1), B%H D HochmanA Kudo D fiff 82 7 &
BRLIZE V) ZOEFERHE, (EROBENEFZIEA
HETORIBTH 72D L, EAEZ) T VYA L
THRHA - FRLCa vy Ea—F#lHld 5 & v ) RiEx £
DI TR TH L. REFICL VIFEARETHEML T
W CIEWEREZ T 57200 TR, BEXET AEHIT
DHEEALEEZB TV LN SERTREE 2o/, &b
B, DERITERMETS 2479 B, EMEA ARG (27 A

SNTV L PHEPIIME DB > TW72hy, RET
BRI % BN R 5 72 0 BAR B 3 5 0 B Dy =2 A3k
WL B, PORLELRESTIZE L EHED TR
HNTH L. BEMREHEFICBIT 5 B8 OARFHIHEITE
FHETHIA B & S AR O AR, S 51236
PR \E 97 & ke e 9 B G AR AL LAY o JE S AL
FROME B L CHEE D D 5. AL TIT ) BRI
(Single-Tooth Anesthesia) IIHANOFADBAET, G
P2\ SEL AR DR R IRAF S 5 2 & b 72
FEFITPIETH L L SN TWEY,

2. FEH O

F AR D P & BT 5 72O 11T — M A SRR EE %
TR 225, 58 % M 31 TR B % JAR %
BIELEFGERELD 5.

KE TR BT I A O PEIR 2 S B L 72 )5 BT Rk e A1
(Oraqix®, DENTSPLY#L) 7% % (X2). 2.5%" K7
42 E2.5% 7)) B A YIREDRIEMREA 7205, HiJE
Ry MCEHOT 4 ARV =L F v T2 W TEA
THIET, EFELICAT-) 7R V- T L—=
VTR RFIRERI RS SN A, EilTIE A A VIR
PRRTHED Y 2 VIR EEZ D L) Fitk e A
L, WEARTy AR E B2 & TRITMERIR %15
5. BANOZERREES 21325 5 DRI E 10 7%
PO NL EEbTn5Y,

STA System™ & Oragix®, & d IZAIRTOIHTIERE
7205, XD PETRERWFERE RO DR S, 4
b4 S L UMM L TH A ).

(2 3Cik]

1) T B, KT, WaIREE, fi: AR TR
TR OTE AL &R R RIS LA RIT S
. HBRREE 32 (1). 49—54, 2004.

RoE.



2 ) Kudo M : Initial Injection Pressure for Dental Local
Anesthesia : Effects on Pain and Anxiety. Anesth Prog
52. 95-101, 2005.

3) Hochman MN. Single—tooth anesthesia : pressure—sens-
ing technology provides innovative advancement in the
field of dental local anesthesia. Compend Contin Educ

Dent 28(4). 186—-193, 2007.
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4) Steenberghe D, Bercy P, Boever JD, et al. : Patient
Evaluation of a Novel Non-Injectable Anesthetic Gel :
A Multicenter Crossover Study Comparing the Gel to
Infiltration Anesthesia During Scaling and Root Plan-
ing. J Periodontol 75. 1471-1478, 2004.

Figures 3A - 3C - The STA-System real-ime feedback has an audible and a visual pressure sensing scale.
The visual scale is displayed on the front panel, compesed of 3 senes of LED lights—orange, yellow, and
green. The orange lights indicate minimal pressure (Figure JA)}, the yellow indicate mild lo moderate
pressure (Figure 30), and the green indicale moderate pressure (Figure 3C). indicative of the PDL tissue.

Figum 7 + The STASTalgaTEntany Necion uses e
14 System real Sme premure senang
by i gedn Dy oevsy o B PO A e
AL bl MARAR 4 RbuAsd 15 W4 ApLRRIA

B1 (3#k3&W5IA)

A eutectic mixture is one that
malis and rasolidifias without
the separation of its
conslituenis. and has a
melting point that is lower
than aither canstiluant

Corrioge of Qrogvi in o
bister pock.

Oraqix"is easily aopplied to
gingival margin and
periodontal pockets using the
Oragix™ Dispenser.

e I

NOTE: Whan administasod,
Crogh showuld be o bquid

2 (X4 LUORBEHEOTLUEIA)
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¥ DR K EIGF-I splicing variantsiZ B3 5 1

i
RO EZ, HEECEE L IHETAHERE P50 E00ENTH 5.
WS EE 2% E 2 - LT b, Bifald, W WEARIVE Y Z BRI L/2IRRETH EH) 12 X > TIGF-I

A DB BV THMAMEE L Tofbe Ik S -k
REOHFMEZZ 5N TWAE, KILHTIE, B
iy A 3 E B R ARG O X 9 RIS X o THEMAL S
N5, EHE LS Nmr AR L, BWICra L
THHRAEN LML, BB VI OFHAMEICH Y AT
THLWEEL LTEHCZ LT, kAL 5.

R oEELic, S FSERRERT-E
TWa, ROEBERBEER T LTA v R YERBER
¥ (insulin-like growth factor— 1 : IGF-1) 257 51
L. IGE-1IZIZ 7t v ¥ ¥ 7 O#FE 2 B\ Tsplicing
variants23EH 1L 5 . M CTIZIGF-T EaL IGF-T1 Eb (]
% Mechano growth factor . MGF) O 2 #4745, k& b Tl
IGF-1 Ea,IGF-1 Eb} X O'IGF-1 Ec (i3 OMGFIZH
M) 3D L. v FDIGF-1Ebidd T V5N T
BOHT, ZOHMIZE o> Twiwv, IGF-TIE i <
lEsomatomedin C & M-, HEHRINVE X DORIELIC L -
THHE T AR S, MR % A L ChkA 2 MLk O B % i
AT EWELEZ5NTEL, ZOILH OIGE-10 K
SPEIGF-1EaTh b. €DO—FT, WEFNVEIRZOD
L DREN & o TIGF-LEBHKHZ ZL 0 b EDOE LT
DHAFETHELESI NS, B TIXIGF-1 Ea & MGF D [
T OFEBPBIESINL. ZEFIKETIZS o 5IGF-1 Ea
MHRBENDH, BRI AN 5 LEFIZe A LRE
LTWZARWMGFA I = 2 NS 5. MGFE
WKL, ToOZEIZHRLTWA. IGF-1 Eat MGF
DEN I, C—RimtEIR (EFEIK) 1252 —bpD LI A

DHEBDBALNDL Z N, FEHOIGF-1D 531 %t
L CEEIC X AR B ARV E X BRI R 2
BHEOD LI SN Twb EEZ LN TV, IGF-I
splicing variants |2 §" 2 JEBLFR T (2D W TR 2B T
&, RV E AT BRI L TE R DIGE-1
EaE MGFO BT EVIZBIZ I T v (Tida et al.,
J Physiol 560 : 341—349, 2004). ¥ 7z, EE)IZ X HIGF
—IOZHFLIH LT D, IGF-1 Eak MGFE C, [z
BHRAHTH o722 L2 BE L T b (Yamaguchi et
al., Pflugers Arch 453 : 203 —210, 2006). T ®» X 9
|2, IGF-I splicing variants D ZE BT 1@ W IZREO H 1L
TWwZ v, —7J, IGF-I splicing variants D) X (2 13E
NdHDHIEDVRWEINTWE, IGF-1DEBEIT AR5
ZHEEDH Y, in viroDFEER TIZIGF-1 Eall & o T
Hfl OBEGE & 2 DBOFHENOREDBILE S D DI
LT, MGFCIZfiZFfill 0tz A b2 b O DOfGE
NREE Lo le 2 EDHRE SN TS (Yang & Gold-
spink, FEBS Lett 522 : 156—160, 2002). in vivo®FEk
RIZBWTYH, Flt, "4 IVANZ & —% ]\ TIGF-I
splicing variants% 7 v FOFHIZEA L7z L 2 A, FOH
TlddH 5 DHRDFHEIEINIAG L TR DNED D 5
ZEDHE XN CTWw D (Barton, J Appl Physiol 100 :

1778 —1784, 2006). A&t OEKIZE S 2780
HEDH 5N T T, IGF-I splicing variants D 1% B 72
FEWDPIHSPIZEN TV D EEZ NS,
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CNECTHEINTERBHES Y AT 413, HE
W L CRRMEIBIE T v F > Z & ATV, A THEE O
W EMIELEIT) 2L ICXk o T, EENNLEEIL-T
&7z IR F AV L TL0%RED ) T
v F IR (etch and rince) DRI TH S L T
WzAS, BB LTI, 2R o THEDOBUKIER A
BRI ) B RE 2 G LD TE ol ZO
%, TFANVE, BFEEHIRE LA &5
L, BEREIEELELV Iy F v T T4 < —
(self—etch) 2SBAZE SN, EARCTEAMHHEINE LI 12
olz, FLTC, RESSICHEIIT T4~ — %47
DhLWEEMEL Y (self-adhesive) 23 L72. F1v
FNOEEE Y AT LIZDWTIE, BEME, B OR
K, BETANEDNIF ANELEDOPRFE DIV
DTHMFC LD, MEORET 587 5 —< v ADHR%
LEEZLND,

ZZT, FREEO3IDIIHHINL 9HHFOEE T AT
LEHWT, e b FAVE, NGB T B
MEIZDOVT, EEGURERRIIY A 707 V34
VHABREAT WG L7z, #REX L, 21RF. 320
A VAT LTS XVHE, BFHE LS ITHAENRDE
o7, Lo L, self-adhesiveld = A )V 12 iR ALEH
BIHEHT 2 RN TH 555, LA LRI IE
HT5EHEENIRTT LI L0 bhorz. T2, #E
BEDSHEME 22 BV AT AOBAE, T4~ —OFEH
LGS & Vo 2RI DO LIFIC L > T, BEIIA
BEINGD T ICRERITODENA LN,

A Bl DEERTIIEAE AR BRI BT 2857
THhH, SHICEMEEROEEMAMEIZ OV TOME
BLETHA).

(ZE W)
Hikita K, Van Meerbeek B, De Munck J, Ikeda T, Van Lan-
duyt K, Maida T, Lambrechts P, Peumans M : Bonding ef-
fectiveness of adhesive luting agents to enamel and dentin.

Dent Mater : 23, 71-80, 2007
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OfRHER, JLHRE, MAKE, /EHT, BELE, MIBKKT, EER, TREN,

[BRY] AR CIEPBATHERE 2 S 45 4 S E R O /8B R I8
IZBWT, REREANOEOME IS 5E5ITE) & it
AN & DR & R O BRI PGB O ARk L ik H T A HY
T, MEREEZSRONNEFEEE 7T v o v ZiFEe £ L T
Wh. ELIIAEE, AL MRS R LSBT
ALEE R E R OfEHE 7 7 F I [FFH TISRTZ 2B M
HEREIE ] 12U, Tl 2 ST R72OTHET 5.
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1. WREPER

AR 4 DY 3 ~ BRI 2 W GUTHE A 2 ik & L 7z
TUHREE 7T v v v IiRE R EE L7z,

2. MBINT - JHEEERRE R O 7 7 IR dE [ CIcik
SO B DR |

=N

i)

T EEG

JeHEE LR A AR LR i - BRRETE B SR/ N R R 0 B
“AHERE R AR LIS - BRRETEH SR IR AR 0 B

WEL MRS AR R L Lz (B05d0%) SR00T - dbiss
BRSO T 7 FIAEFYE [ TF UL D B O RS |
B L7z,
[BRHLVCEE] HE/NEEET L2HEPmD T VEEDH
i, Bt aIa=r—32a o) HICHEET AT RN
e, LTI B, 7 vy o riglie 26— X12472 5 &
Il otz Bbhz. L7eh - T, REFIIFEICE > TRNEE
DAI 2=y —va v L TREAEHRTH 72,

F7o, WEICBVCRE L, DREREEGEOSINEIE100% LAk
THEho722 b, NEOWET I T 2 ONEDO R ICE
LEFH-TWAZ g EN. LaL, 7 v tWREIEH O
TEHH 2 EOHEEPCERSAR L TWAE I EbHLRERY, 4
D& BIBFHE 5% LETH D Z LR S T,

BREREDEBEBEBICETZRIN-TVILI Y a L OHEHE
—JUT 4RI X2 TERMEDRE-

OEHEE*, Ll

[B89] BRAREE LR 2 FR LSRRI IS C© & 2 s B A+ &
LTOBEABT 57200 EELZFEBRTH L. KOS E
B, MEBITE, BHROZARE R BT 5120, SRMEIR O SR - B
REICINZC, @I - BHRE - TSN CHL 7 ) T4 H vy
vE V7 (HCHME#E  Critical Thinking ML TFCT) 2L TH
. CTIZAE, - HAli R O (BME) TS TBY, KK
TRCTEMMED M L2 M5 7200 —Jike LT, WEAERTEY
INV—=TFTRYESL [F)Vv—T1) T L2 a3 (Group reflec-
tion) | ZFEELTWA. 4L, CTEMEOBELS 7 Vv—71)
TV arOMEERETLI-OTHET .
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ZHBL, BREBHMICERICHEEEE/RLZ. V7LV riay
TUE, EFPICEE L2 FFRME - RE - S ofies ZIRICL
TRtk A A FECTIT o 72,
CTAEMMEDOMWE I ZCTEM MR E % F v 72 E KT AL T v,
V7V ya yEOmE Y L.
[EBLVEE] AL - ETOE, CTEHOEOI0O N 7T
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WCHBELRAEDNPA LN,
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HIE) EHER S LCTaonG. FhomaRIbZ{EET 5 2
LTHEETITALELT, ¥ b—VEET LD RSN T
. XL M= VEAET L L RHHERT 52 8T, WHRPO
Streptococcus mutans {2 AR T 5 L VI IRFIEINE TIZEL L D
B, F) b=V ERFERGE LCELEOHREITIZE A LR,
ZZTANE, F2) b= VIR E I L7 ER O ) AR R L ov
WX T BB ERRL L L IO EEET 5.

[#% EFE] 4 BIOERICK L CHEZ S 72 9E 2 505 %
FTUM=, 5%VINVER=), VATY D3 T IV—"TI50)
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SHMERELANIVICE Z B R
ZHEZS, PRIOEH, hE R, TRLRATY, AL
b B IR R R 5
FLIEREREISAE - TSR O Bl G R 2  BF
HEE A R 0
CIEREE - BRRESE R IRERT A 0B
VR BAAARTMEL 1 mlZ& $REX L 72, & 9EME10m1C € 143 vk,
CHZE1IH3ME, 4EMMKEL TS S5, 2 - 4EMEE, Wil
mlZ& FREL L 72, MSKBFERES M % W IEE 1 S, mutans 1 £ % 8 5€
L, WOBGRTE, SERIEE Clbi L7,
[BRHLVCEE] KUELIHT 4 BBICHERE T OS. mutansH £
DWRDHLNTZD, 5% F ) b= WIZL DD WPHIFRO 57,
FUN VRS LATIE R R E LT 4T 52 212
), MEEHOS. mutansiE LNV R SE L 2 LRGN, FOR
DRI S 7z,

NEFSHERE ICRI T B RD - DREEET VT v b OFER

AeifEiE

(B8] ¥4, SRBHESMERIC BV TIE, IHMEEREE & ikkEe & o
FIZOWTOIREN L &N TE Y, HOEIIEE - fiEtkne
CEELRBMEIIH LR, ZLOWEPREINTWES, T,
ERRBUG 2513, MINEBEEZDO) NEY) T -2 3 YIIBIT 5%
AR IPHE SN TN D,

MR ZEIC & 2 B E ot & HIE L2l flaig, chETy
NEY T =2 a VIEFSETRE IS TWw S, LiL, £h
2 - IS S 2 00 G2 L ToOMmEHIERZ LR SR TW»
B\, 22T, bivbiud, KA - ISR Ottt s 0§t
WL ECHG T2 0G0 HRT A Ex HINE LT, Mfi%EE
FNTy NEERLZ. AL, FOVERGEEBEOREL LU
FEZE DI % 37 L 7245 5L 2o W THRET 5.

[Hi&E] BEIEER CHT L7 S it Wistar R MEE S » b 5L
(220~270g) %R 7-. B, AKIFHHBERE L7,

B % 5 — v (50mg/kg) % MW7 HMEET T, MWEEICH
3emDIETYIEE A, HASLEEIR (ECA) B X O HIFESHENIR
(CCA) ZHBB ¥zt 6 — 0fi%  (EFE/ERTEL) TECAZ &
L, IMFEEEW L7z, KIZ, CCAEECAE OFIEEOIMH % 2

3 e N R g N

(B8] 704 V=0 EIA VZFRMEHRY 7 FVEER, Fil

OJITEsETR, BEF #, $ARH L,
HH F ELAS,
R ICE s DR R IE1E - TSR

ETHE, G4
LM —, Pt
T 5 P A i 0 B
)y ITREIERT L, ECAZ YL, ZOYRim25 4 -0+
A0 v (RS 2L TR L 7212 NWSHEIIR O
T2 > THRENEIAR ORI F THA L, Z DI % KA
LR L7z,

flir e 2 WG BN 1 R E AR 2 47V, ZE M ETCE o0 Ji il 2 ffes2 L
7o, WMBIZEETIVT v POERSET & L7z, &k, Moz
12X B BEEDOAH MO EIZIElimb placement test% FV>, HHEFIFH O
TERRICIEMRIR(E B X OTTCH At % v 72,

[#ER 5 LVZZE] limb placement test?> 5, MAEICETHT v bD
TEMmBRF IS ESHIE L TBY, #28E%»0 20554
WL CL A e a kB L7z, £72, HEACIH LT v 2
JC% FVT, MRERMEB & O TTCY AL 24T o 72458, A K AN B
WRSZRCE IS OB ZEDSHERR S A, AP L) BAEZEET VT v F DfE
BATRETH - - L Hr & 7z,

[#55R] WIZEET VT v b2 LENIMIE T E 2 BLORET I &
ST, WHZEHRD ) NE) F = 3 V2B AEE - IO EET
MEld 52 EWREL 2L EERD.

=451
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TWwa., TAZREEORL MR E AV, Eiilaor s 14~
ZARGEBF LD JAENET A N A v LB THRIEC & o TR
ENTOVLAEEMEIC D W THE L7z,

[t EFE] Ml v PSRV L EESAS &, AR 515
5L E R ESAS-H 1 e K OV B ESAS-L 1 Mg % il v
7z. 3#E 1 IL— 1B, TNF-o, IFN-y, TGF-B1, EGF, HGF#% v
7o, F 72, NF—xBIHEAIBAY1l—7082% H\272. %EmRT-PCR
R T T A~ — % IV CSYBR greenl & % € #RT-PCRIE %
1w, ZEEBHOBILEMGT L. FEh A VS HEEREHRSE
B PICX3CRIBUKICE Ay A% v 7uy METERAE DR

ZHET L7z, NF—xBi&EYE . TransAM NF—xB p65assay kitlZ X 1) NF
—«BiEEZ 5w L7z, Mg EYE | transwell-chamber & i\ C, i
FEMIE S A e L7,

[EREEZE] BASASHIIL T, I6ME O 7 4 4 ¥ /K
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TAZ L BRBFEIE A A LNz, EHICZDORIBMEO#E NI,
B TNF—kBIC L D HII SN CwB 2 e 2R L7

[#5ER] 556 HL T P O S IR <0 145 A iz ML 20 © 7 AR T &
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HAHNF—kBIZL > THIB SN TWL Z ENWHE 0L o7

25BHT v MIB T 2hEEOHEMROERSE

[B89] BiEMiaiE, BRihsko ERTERIIL O/ A1 X > TEK
ENDLENTVE, Lo, EERNOREMBEOARES L U200
FEOFMIOVTEIANTH S, F2T, FHMBEOMGEIAR
BEIC e o 72 B IR T v b &IV, IRIGE 2584 A B O Bl
R M L7,

[Hik] 4 EEWistar R HE T v b 0 LB S — K% % ok
L, 8GyDaHMEY %17 - 72, HEGAn 7 & USL i A7 BR T PR 1k
AT 77—y (TRAPY:tE) %L, ok O sl 2
MICBIZE L., 72, @547 v Mg, BELTwZaznI v bo
KRB B SFRIUL 7245 BEMIAL 2, 1 X 10MEREIEA 2 3% 5- L CTik
B ORI % Bl L7z,

(R LOZE] 4 IREHEE T RS I RBRB o1 B

OMUNTE—RE, HPsE, EEFANE, Kb B, dhils—,
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A Method for Fabricating a Novel Complete Denture Using Framework Made of Composite Resin

[Objective] In the present study, we tried to fabricate a novel com-
plete denture. The composite resin which has higher compressive
strength than a conventional acrylic denture base resin was employed to
fabricate the framework on the working cast, and then the maxillary den-
ture was made by a conventional technique using a heat—cured acrylic
resin.

[Methods] The developed process for fabricating the composite resin
base denture was as follows ; (1) Maxillary cast was made. (2) 2 sheets
of thermoplastic resin were placed on the working cast and pressed with
heating to make the mold for fabricating the framework. Inner plate (0.8
mm in thickness) served as a spacer, and the thickness of the composite
resin framework was set in this spacer thickness. (3) Composite resin
was placed manually on the working cast and pressed using the mold to
make a framework with uniform thickness. (4) The framework thus
made was cured by irradiation of visible light through the transparent
mold. (5) The wax denture was made with forming occlusion rim, ar-

ranging artificial teeth, and then modeling the gingiva. (6) After invest-

(OYusuke IDA
School of Dentistry, Health Sciences University of Hokkaido

ing the wax denture, wax was flushed out with boiling water. (7)
Doughlike stage resin was packed into the mold and then heat cured.

[Results and Discussion] The composite resin base denture can be
made by a conventional technique for fabricating a metal base denture.
The characteristic feature of this composite resin base denture is that the
framework can be fabricated directly on the working cast by a simple
process within a short time.

The bending strength of the composite resin employed in this study
was 189.8 (+16.2) MPa, which was approximately twice as high as that
of the heat—cured acrylic resin, suggesting that thickness of the compos-
ite base can be reduced to approximately 70% of a conventional acrylic
resin base.

[Conclusion] The process for fabricating the composite resin base
denture was established using the thin framework made of composite
resin which has higher compressive strength and less water sorption than

a conventional acrylic denture base resin.
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Ty MIH T ZIEBRES RIS RIFTZE

Ofk  #{=, M FB,

JUPE Sk, BT R, BEF R, P dd
i PR R B 2

PR REBIRE - P R S PR A 0 BT

[EE"J] Z v MIBITHEOMEER & LU FFFEIZEOLT h & [AE L7z,

s RS HIEER T 2 1R — N IR — RO AENER 12 @A —=8=F FH A FOREARE
?‘Zgi.“%%)fsﬁ)iltﬁ“*ﬁ%’éhfwé“. T 7o, BRA RN, B IT—7IVKEETCTT v b OAIMEERIL, 2% 7% A b7 12T
RIA N L 2N Lo THEAMIZB U ZIGERFEOEL BN 2 fhERkEoEE L7z, BN hEREZPMAIZ TRIBIL, MRS
ZE, EHEEREOHTY A== 341 FPEMRGEEE WUERZHWTF b mLhcBtEIl L), A= 8—FFF A F
FTHIENWHLPIIENT WD, L LAEKIZIE, HHERFIOY EERZNE L.

TAMEREEDTD Y, PRI D> T 5. [BRBLUER] MEHERILEICOWT, ARLEZTHE, 14
Allbhbiig, 7y FOMTEREEREE LSS 212X HHEIIZZALZRO 2o 7275, 21HH, 28HHIZIE, BRI
D, IHEEIREDZALSMIETIERLAE &, FhER D5 AET 5 A — % BB L O RF SR L RS E SR I BV Tl 2o

— 4 FF A FOEAERICKITTHEERF L2OTHRET 5. HERTARD SNz (p<0.05). A—/8—F F4 A FORELERE
(73] FEEREIICIE 9 Ml O Wistar;RHEME T v P 2008 % v 7z, 20T, SRAHER21H H WA F SRR 21, B E

FTRTOT v MIERARCHE L MG L, 00EEIC % > 72k T BEICI LT, TORERBIMEN AT 57z,
6] — e OETEER, BREE, SR CHETS 5 38 JJ‘%‘J L [#E5ER] Wit C L AEHMTH D T v b OKEKB & OCMLRETEHEE A

7z, 0%k, LToME%1T- 7. MEPE LR IC B 5.2 5 2 &, ZORRIEEFHERD A —/3—F
OILEPUERLRE FHA FOEEROBN, S5IFA—N—FFH A FTVALY —
HIEIZIZE T A Y 308 (electron spin resonance) (%, A— POHEHEDET TH D EEZ HNDL. RIFFEDOHRE LD S IHIGBERED

X=X A4 FEAIZIE, hypoxanthine/xanthine oxidase % F V>, il PALDHEARIZ BT DIEHERZE DO EAER I FRDINT A e gl &
HICE B A== F XA FEEREAE Y Ty E BT &, BROKRAF RS S RICEBL 52 TnD Z EHVRE S 7.
EL BB, WHAIZIZCYPMPOE H\V, BERALE Y T 57

LERICH T BI0FRBD A > 75 2 MAEDERKRHRE

ORMEHI— ", WRFHB, 1k $,??%EM”,%F%%“”
AP B 7 RSP LR R 3
i

CILHEBBER AR - BRI ) = o 7 — ) EGR AR IS H62)
AR BT > 5 —

[B8Y] ikl > 7T > M3, BIERRIER: TOHRBRD — K14 v MEOERETIE3. 25mmA 5394, 3. 75mmA3154%, 4 mm7%3391
STETWD, AREFRTIE, JbilEEREAS R RS ik o K, 5mmA34ART, EFETIE 8 mmA 49K, 10mmAs3964, 11.5
12CTH5 [OFRTHREHERE ] (WIAT) THE104 5 & FRH194: mm7381AK, 13mm#ASH56674, 156mmAS1I87TAR DHEN. AT H 7.

DIVEMINATONTA ¥ T T ¥ MHEOBRIREEN D W TlET [BEBLVCEE] (0772 F2T9KRT, BAEFTICA YT

5. MR AN C B, T3 ME IS0 b OIETIRT, I
[FEF] 1> 77y MRIZWENA FEFF TR L ba—FT 1 v 1393.8% Td o 72, bW E o 72013 LFEHEKEH T, &b
7 F % »#8TdH % Spline Cylinder MP— 1 & 7213 Spline Twist MP — B o 72013 FEERRECTH o 7. EE S5 mmD b O ILH S TH
1 (Zimmer dentalfl) %MV, 104ERIZ1279R ORI AT DNz, IEHREDE W E ZAIZIEH S, EE13100% Tdh > 72, FE

BEOBLHITIE, BUEAFISIN, L2220\ TH Y, FHHEHE HOEESH A 277 2 NOMFFHCREZE LSRN L2 2h Tl
54. 8/ T o7z, BRMHITIE, LFHATHEERATI764, ESHHMEEAT 23T A8 E 2o Tz,
367A, THHEIHELADAAR, THEEEA2ATH o2, 1 2T T [#EER] UPEICBIT 2 BFI0EMO A > 7T v MERICET 2 Bk
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HNEBEREICES TS 21— 4IELW - AESTEIEY AT L
BIH:32L—2 a3 BEIODVT
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(B8] ZEZTERE BT 2 4 RHOAGIE AR C I, SR 5%
JERE LI G IREA = RICMICKE S EILE 2 2 e s, BREE
DFEERGHEF MOV % ZRIUCTRE L (7)) T hEEL %
B, TAUSH UARZEFEIIEIRE T, T I RIS IE G %
HIELT, 20 ¥a— RSB W - GERITH VRS AT A %
L, BRIGALTWS, 22T, KV AT AIZBT 5 5EIEFH &
Salb—YarOMERMET S L L BICFORRIAT ) WA E A
HEOREIZO VT A IMZ 72O THET 5.

[H&E] AL 32— 3 oihasTFIORT.

1) BT ¥ b OVERE TR O A IREE FLER L7231 P Y
Jay EO=ERENCE T 2y 2 REM LT, BREA ORI HETE
EIBATY) N EEHL T,

2) TEWMORSE | FHEIEEEEOBRIICTA X v 05, F72

H, it
B LSRR AR LR - BRRETE B S R RHE IR 0 B
JbitEsE PR R A o S R A AR -

zr, KBS, BERRT, JREERT, wO

P RS AL P A L e bRt 2 2 B

MWiaE, MO EIERIEZRICAF ¥ 050 ZNENHIFL 72,
3) SRITWGRE L ERBE) KT T4 OO NI EER
T v b EEFIERLICE L7225 3 v 2 EROIZ ORI AL E R
o BEALE A 2 AT WA OB FRIEELZ Y I 2L — L7z
MRAEEEE TNV #RD7.

4) KSEEMGEE | W{EALE A Db ORI U AR T (RMS)
MEAEML, KV Ial—T a3 v ORELREELT:.
[BRERBLVER] A2l —va 2k ) T Sy
IO RIS TIT A 2 5T &2 FRWEVES DY
B BR821%, CTA¥ ¥ T OZMGMEL L T/hS W%
R~L7z.

[#558) B FFHN S S aL—Ya vicKERBHT A LICLY
T R B GRS T RE & 72 5.

ARMOBEABIC S 300 21— SLIBBW - ARSTETES 25 L4
28 ERRREETEORECOVT

Oit

(B8] REFBLERIEI T, SRS IEREICBW Iy Ya
— ¥ FEDW - IBERTINL R Y AT LR L, BRIBHLTY
B, SRTCWEE FVCEMB X O 0 % 2 RUAT D 72
DI, R R BEHEEZEOMREETNVIHL, HWFHRETZE
MEEFM AR ET A I LD EELE 5. L L, = RICMEZIC
BB HEEFHIO% 1%, FHBHIE IS O i 00 R & 26 23
ENTHY, HEBOHREEOMEI I TWL., 22 Thh
bk, o OREOMN % HiR LHEETEEORIIZIKIZHES
WINPT 2 e T 5 A I Lz, AfgECld, ERE
IR 52 OWEH NI BT 2 FIES D W CRGE L 72,

[FF&] AAfgecix, B=Ro2EM EC AT AR L 72584k
B HMEDOFEE TV 2 Wiz, IEhIRERE E TORMEZ LT

o, B
LB BRI Rt A R A AR R -
LB PR E R A DS - RS H 2R AR I 20

P, R, AepraAT, I FT, Semas
T TE SRR P R SR 22 0 B

T LB IR KA A R R v 5 —

WRT. 1) AR OIREE PFESOER, 7Y o
B LR, 2) HEA TV DI T —EDARK, 3)

ICP (FBRIIT) &2 3T 18O H O F U~ O E
b, 4) BIRF 7V 27 bEIT—EOERTELEDOE
i, 5) MEGHEDNS R ABoOREEESEE L, $o%EEeT
B (GEAP IR DA,

1) #55) OAT v J&E—lIEHTIONIT, ZD/NT Y F
DR % FFAf L 7-.

[ERBLCEE] HFREEOREZIRCIED CIERZIRIE D%
EEE, WEHENICBW TS TRWIFBMEZ R L7,

[#558) COBRIY, KFEDa v ¥ a— ¥ IEBW - BT
RVAT LORBENE NI LDRIB I,

HREEEARE LARAREICHT IRBEMRE L TOBEBEICONT

(B8] 4, EGEOZITST 2L L b 2w, WEHAE
IZBWTH B REEN, BRI LRSErERENDL L) 1Tk T
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AT 722 LT, RN B L URRRER R UGE DS 6 NIHAER] 2 5%
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L7zoT, BEEZHET 5.

[FEBI] 1) 34jictt, wrdt OBk = TP e Lk L7z, k5
DRI THHOE A = H), 5 | 256D KRIAIC & 2 L5k
722 X BBAREGIT, MM 0 A 2 o Tz, BT
R/ AR IR LIV T 777 v MEEEY 146 2 A AT
W, PRER, . 2) 29Kk, BRI SO AT BB
W R, TR/ KIEDS S - 7. FHAHE /N
B EARITRHEDOR S WEME T RARZKEL TV T 77 v b
T 24 L0 AT, BRER, wdif. 3) 43kt L3

AT DZE & B TERED Jei & T a0k & L CTREE L 72, KBS
65126 652567 CHY, FEEHICT Y ¥ A ¥ 7T b 2 ARAHA
ENTWiz, THARRKEB I OEAHRDEL 7oLy arvs g
T AR L, WEEEOSIE L RO EL 21T o 720 B F AT
RO RBAS ER# % 6 2 H BT - 72.
[ERBLVCEBE] 3MEHL D, BIEHEL L UOHBIERICLY,
FEN, RENZUE, BXUOBEILOTHRESHE LN,
Tz, WAL EE L RIFRREL ML T 2.

HLOIRTREWBEEHI2EBAI T2 FOREK (1)

(B8] ERS0UMD F & M 5 70 B F & ¥ ANA D B T HLH
BORGMEE LTHESE N E) 2, AT o0y FIZHZE
PGS 52 LT, BEBRADIDD 3 RGeS % A e 8 L
WERTEEEZ G T LA > 77 v P ERSEL, 2OFHEEHR
T HHTUTOEREEIT- 72,

[FiE] Qo50umd F ¥ > @M &% 5 F 5 ¥ RKEATT 1 A 2

(UFTW) ETMC3T3ELMME (E1/IML) % 1~ 6:EMEEL
7z. Control& L CoMEM® & & F W 7= 4Lk O TAREE 2 2 AT\, £
OIS T Y FRHEDO DA UMD b D, porus hydroxyapatite & 5 |2
T8 AT T A4 A 7 [ Zapatite coating L7 b @ (LUFHAP-TW) %
BRI B 20 & L TV 4 12D W TALPIEE S X U'DNA & ]
LR FNBIE 21T o 72, QEA2.0mmDF ¥ >0y FREIC
F & ¥ AR AR % 1000 —1100C THEZE2HERE L 72 H @ (titanium web
equipped titanium rod, PL FTWT) & TWTIZapatite—coating % Jifi L 7
b0 (LUFHAP-TWT) %74 FE#E®ICHEAL, 485 X068
I\ LI 24T o 72, OF & » AiAi 225X 6 X 3
mm® 7 8y 7 M. A g (555 ~8) A HEEkIZ#25mm
(2D 72 ) TEE AT R L 72 RIS 5 ARk & 5~
AREATNE A RN L 720 O % Z NN A L1288 ICH LR
FMBGEET o7, OA X THBICTWTS L OERZRINL 72
TWT% Z 2 A L1258 IS Lo &3k & R % O

G

2B

OFXRRKRY, Bk =7
VbR E R R A AL R R v 8 —
2 b i R PR A < R L g B2 43 B
M air-7-.
[ERHEICEE] QALPIHEIL 485 PHRERL Y LSz
R L7z, HAP-TWIEE MO LR L L TR E D 3 <
BATHEEZ D > TV A EEZ SN2, E1LAIKIZTWOERE 7 5K
EBICNERICHIGE L — I 3B RO~ M) v 7 AREABIR S .
@A 4 %O LB TITHAP-TWTA i b B & D& 1B TH
D, BB ET T VMEDS % HhybridE AT ST Wiz, 638
HBTIITWTIZ B\ T HAP-TWTIZ TV ZE 4 & hybridf& OIS
A birz. OMALZHEBT & v BHEBANOFEFORANA SN
72 TWHMCII BT o5 Mk AN T O3 % B 2 Ttk IcE T
TW72As, BRI 72858 1 IETWH R I B W T B IER 2B IE
BASA D T, TWH A O H B G O 22 M 5 A FIITWHEM T
8.90% T o 7225, TWANDFRFERMIC LD 28.2% & KIFIZHAL
Tz, @5 & ERFIZB WV THBORMOA I CREMAIA =
FEEASN G207z BREFBIZEIC BV TH BRI HRIE A
bNroiz.

[#558] OF 7 P AR AN HERFEORIGERY 5 5. QT /%%
A Ma—F4 Y 7IEBREHEELIET 5. @FERINEME IS
WCHHZD, FEICBWTIEERFEICER L ah oz, @A
GG TS S ICROBEILETH L.

FLOIRTREBEZHIEMACT7> FORERE (2)

[BEY] #HL w3 RoukEhiEe AT 2HHA 77 beE—
TNVRKTHEGIHAL, #iEGFEOKEEIFNB LD
A5 2 L.

[FE] BAESUmD T8 A, S 2 2 Aidi T4 1y F
FLZERERE LG O N B A >~ 777 ~ b (Titanium web equipped ti-
tanium rod, DLFTWT) & BEICTHIE & 71T % Astra TECHA >~ 75
v b (DUFAstra) %Y — 27 )V RO FEAGICH A L32:E % 12,

s p,

TERESFIIC
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ALY, JGEFDEY, ORIFERY,
MOAETY, HARRKY, HE
VA i E DRI OR PR S 6 4R
YAbERE R R R R e v Y —
O i R R B D B R [ e B
LRSI RO E B L UG S & 3B, bV BB, HEQBITALE
HMEITTWENENORFERZ I L7z, JIFREBR O #5012
{¥Mann-Whitney U Test% FI\V2\P<0.05% b - TRERIM#MIICHERE L L

7.

[BRBICEE] JRBIEHITO W TIETWT & Astra TR
HEEERD o7z, BISHEHBEB LMV 7 HBRIC BV T
Mann-Whitney U Test® i I i 72 12 8> TAstra® 5 05H B S %



A7z (p<0.05). MWIMRE CIIAEAITEDO R D> /2. HEZ:A
BARIZBWTE, BFORET IS 2 TIE, Hikgof ~
77 v MEFEL AN DS T AstraD JF SR WIS TH - 72, — )7,
BB HEEN AL T, WTILIZB W T O HEE OB AR
WEEED R L % AR L TRTWTO F K E WD, &
SIZRMOREBBILE AT o 7284121, Astrald IR 0 B A4 &
A, TWTTIET & ¥ ARl & Bkl L 728 A O3 A5 F S HfE T

R SRR B 5k I A |

-

(B8] BEEZ R GITGMOES, BEZSREO M-I EEE S
FAGFOXFG L % 6 TFH ORERLAFGEISRIRSN D55 0D
% . A RlbAUh AU BT S 58 VT 0 TR 2 B P SE R 5
SRTESE ISR LC, SHBAERE S £ 77 v MELE & L CREE
Eilizfio7z. Lad, BEEGHELETH Y, Tl 7 7
DFVNDEEEIND, BREDOTR-IDPEOSNEIFICEEL
72DT, ZOWHHEEEHRETS.

[x&ELOHE] BB IIETMSISEIC L MPE BN A
M E T 7208, W E 2RI OB E I O F F ARG
LENTz 20k, HORE L BROALERE LFRICUTRE 2%
L7z, WK 3 D-CT14 C ik il 8 55 B8 B3 350\ 2 L i P 20 45 PR A 7S
Bobniz, 72, OEMIETHEOF LIS X ) DFERE
%, THHREIANLERERE 2> Twi, BEIHESHRET
YRR HREEHC B T o 722, FBHREE ML, BE
EDTR=NBEENTOT, MBI (T FARN 8 b
i) EATo7-. EOB, FRAZECOEREE ) 2 VR
THEW, S50V AV EOEFREZP CT0IC B T4 v X v Y
2= NCHWEL, MEREH»SEONA G L. L, i
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ELLEZONIZ. LI2h o TEBIZRIIOBIER 2137103
DFERIZOVT S, TWTTUEPHIRFSN S, 48, Fx 380wks
BTNV — T TREROFG 24T\, FREMERTLTFETH 5.
[#E54] 32wksDEIZETIE, JFMEERIC B\ CAstraldTWT & [ 45
PDLETH o7z, JBREFINI BT i30T Astra® 5 235 T L
PR ADS, A S EEN LIS BV Tl Astra & TWT T [[] 45 T
Hotz.

12772 METLE & U TERRIEIRENIN C REERM 21T > LMEKREBED 161

BT OWY, BRI, BEORETY, BB, Tk
SR BER R LS Bt

B A SR CTRES R

BT FHB RIS HRE L2720, TR oM He L1 v
7'y MEADO D OFEMEARONIEE HAYIZ, RE» S 1 F5%
T B A I BNV IR B RS A L, 1T Y MR
B & L TR MmO EIERE %17 - 72,

[#ER] WmitlZERA Iz BT #2 2 2 6 2, INEIERANER 1 £ 6 20 H
e L, FHOAZORED SMEICIEH O Z45mmM#ER L, 5
MIEAMR S IfE L7z, Z OFRIEH ILES) ICHEIEAE L Th e,

[#EER] PHINIZ 58537 1% 00 T8 5 0 T A A5 4 S 38 5 5 1T L S P
BT & AF IR 24T\, 4 > 7T v MREILE & L TR RREER
BIEPE SNz, MEFAREIIA ¥ 7T v Tl &L R G #R
DOHFFTEES LI v, REIO X5 &L, B
DT R—=NDFE LR, HEFEITTREE Bbh:,

[&E&30Hk]

1) ZRIEE, MEBRE  AGIERE 7z RS TR, JESEHE
32 (4) :404—40, 2006.

2) WEEER], Mt 5, SEHEIMZ S EMEEE &L
FIFTRIEAED 161, HEHERE4 (2) 1 222—226, 2002

taRER RO BEBHKE S iaEMR

[#8] vaFEIERE (PB) RAEEEHE (LB) I22o% 050
REVEDSIRD TRV, IE4E, CEREOIEFIE Z 9 T % W Ik
L CHEMEE O RIEDED - 72 L OWED D 575, HARIZBWTIE
REFFICHE SN TR, 2 2 CRIFZETIE, Y)HE TR O
AR WAL, DEFFERE (TBL), A7y -9 7
(Sc) B L UPMTCEATV>, M & PBeLB & O B2 DOV T
RL7-.

(¥ & HiE] ALBREE RIS Bl i RN )38 R o ¢ AR
LCWwAIiEmas 21, MWK (Gl), 77— 758 %
(PI), H§EAR7 » FEE (PPD), 74 vF A ¥ FLNJL (PAL),
Ju—¥r 7o (BOP) il L, Ll H o I FieE % 4T
o7z, ABEREER O 121E 138, 2 8 ICTBLScE & U'PMTC
ATV, 1y BRRICEM &I CHE O 217 o 72, gk, B

OfF HHM, e, EEdb3 S, Hiitkd

LB IR R 7R 5
CIVERRREAIZAE - TSR RSB IR 700 B
WRORES L OHER O EIREL, TR O 4 FIREOFRA % 17
>72.
[(ERBLOEE] AW L2 ER, PIRHYICERAB O
YIEREDOIEIZ17T% CTH -7z, 2D 5, PBILMEIX 6 %, LM
EImIE11% CTh o7z, F/2LBMImIE 8 %, IEH AR T 4T I
L 9% THorz, WEE - IEHARE R ELECIE, FES LMK
R R M RE AT I & LB L T, WIS IR OPILE GIS A B A - 7.
TBLScH & U'PMTCOIGHEEN A Ol 230 8 T db - 724l (1044)
TIE, BEOFIR T W EIRRIRAE 30 U 2. IER RV H e Il
T, AREVEHETR & LT, BHFRICEAPIEGION SR
PHEES o7z, A, BHREREHCT L L LI, MAORH
ENHE TS D LENDH D EE X
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RIS ENES (5 1 5 ORI

(B8] “Fpi20%E 4 AR ST E N s [HRmEinEEENE ] oM
A2 X o TEANERZH BT 5 @ RSO HLA LSS
TRl S, RFEICBNTS, WERO—BL L CT20 L) 2tk
EOMBERRILL T S EREETH L. Kifseix, AREAN
FEfRE ARE IS B A D RBEIREA S 20T 5 & & b1, fH7)
LI WEfs AR F 12 X A BRI O VT &7 S L2 HiE L
7z.

[F53E] At AR 0 L BT D A-FER e ek [A%3) AR
A9%FXRIT, T v — MRS - LIFENE A - R - e
WAYRE 2 PR 6 A 1201 2 MERK L. 9LOMEELE 3
ZHOBEERAER % WAL L 723780055 (CFHE#SS. 8i%) 122
W, CFEIRIL S & TR AARE O R S D TR - 1 %
fio7-.

[#ER] AR, FRAREK 1478, ) T A% 1.9

OKEMRL, b3S, 1t &, LIEEH,
HEwas, faRES", REETT, HikE
b IR B A R B S o P e R o B
JeHEE SRR RN R 2 ) =y 7 R

A, WEEH D 9.8AK, Yu—¥ /% E 3. lmm, 4 mmbl EO

KAy FEE29.2%, BOP (+) % :40.3%, Thoiz. CNEHEE
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PRERIZBWT, TV RS E Ammb LR v bR
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DDA ATFRD &7z,

(BEs LORER] 40O NFE R AT E LRI B0 2 DR
BRI E RS2 THBNADPLETH L LV E B>
72, 4 O BRNEE, HifkloB 0288 X OAERE, BXO
WRZ BN CH D 2 LR EHFERE LTEZLND. LIFENIR
MEFED DDA BRI F I NDb A THL., Tz, HE
HEKRKEBOUHRL ZHETH Y, Ahlo &) 2 OEREREICX 550
A, BHHIEE D RRW LIRS ENERETH 5.

RIEBARLBEERZE T2 EBM T/ v —OREICET 2%

[RRBEY] T4, BEVESEMEOGTFIC B Tk e 51T
/X =% S NEE VBT B O ZREREL DA TV 5. KRBTSR
T, in vitro FIRALFEEH RIS BV CHHICHIE L2851 T
)< —DRIKAILEEICOWT OB 2475 7=,

[##t&HE] £/ ~— L LT4META, 4MET, #HBi%kET/ ~
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F72, BTNV Y URIEELT, RAYF =T U —AE—
AR (ETVBIRGT EIE) (LLTFPV) ZHWwz. Thbo
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FNENORFNCL VFHESINZIATNVHOH VT LiExr T
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ORRE—8" >, PHRfE— ", HARMIA™, FkiEL*
FRRERFHEEBE,
AR AR AT R AR IB AR - IR

7 B E R T B

THIMEE (SEM) 12 & ) B OIEEABIRE 217\, & 5 IIXHR A
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Motz APALHEEREIL, PV, AK—100% 215,00, 2.01H
BTHY, AK—10047& ) 5 CHIRKALZFE L 72, SEMBIZEIZ B\
T, PV, AK—100C24R M ICHIRDF AR S Nz, F 72,
PV, AK—1000245 BB OXHRAT /S5 — 2125\ THAPIZ4¢
BB = FROLNTZ. INEORERNS, S EHAREIC
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HBEEATOTE Z EPEFZEOMICICHEE RIF L ZHMEEEO—F)
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CHEEE-TWDE I b H o7 WEHED T MO & firdi &
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