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— Order-Made Medicine and Genomic Drug Design —

Kiyoshi OHURA

Department of Pharmacology, Osaka Dental University
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OCHgHoH3C
B HOOH H
i H
HOmmf/ H
CH3
Cy7HeNO13 - 73 F-1 1 733.94 CisHeoNO13 471 - 747.96 C41H76NO1s 77 F-1 © 837.06
TyATYA Y KA (AZM)
15
=1
B
C3sH7oN2012:2H20 7015 - 785.03
VarsA vy (M) u¥ g~y (RKM) IFA<A4 Y (MDM)
CHz CHzCHO CH1 CHzCHO CH CH CHO CHs
16 CH3 <CH3
H3CO H3CO
CHs, 0COCH3 OHH CH; OH OHH O(,CHzCH OCOCH2CH3 OHH
E H3C H3C H3C OH
CH
HzC OﬁCH CH<CH§ HzC OCCH CHCH; H}C OﬁCH HCH;3
}/% HO H
CH3 CH3 CH
Cy2HeoNO1s 4T3t 1 828.00 Cy2HeoNO1s 43T & 828.00 C4iHg7NO1s 43T & 813.98

MAREL v r7u 4 FRIEEOBUINE R

BESEHEE 20 1 69~77, 2001 % D

1 1483E - 158 - 1688~ 05 4 FRFEOMENX

2) LGS AT 2a< A T U DORE

PR L72X 9512, EM i3 2S¢ T CAM R
AZMIZZRENTwo7z (K2)s EMDOT 2 b VB
6 DM OKEEIE (—OH) ZFEIRWIT A bF 3
(—OCH,) IZ15#id5Z &1L ) CAMMPTE . =
NIZE Y, CAMIZBRICH L TR EEZ EmO 51, in
vitro TIZ EM L IZIZFETH 2125 0b 5T, 16
fEOPIMTELEZ /R L, BRICIERICLE T, MEET, 30
OB X ) EM 2SI IFSS ARG 5 2%
L, CAM ®95% 0 5ATH L b Twnd, E5I1C
CAM DI #%FEIX EM ® 4 ~ 5 50 RETHR L,
ORI TH 57,

—)5, BEEDO AZMIZS 27 N Y EBROD 9 L 106D
MICEREF (N) 2EATHI &L, BREEH
BN, BWHBRBITEEZRD, & JICRGEEICE
HICRAT L, MR AT I IR BE 1006512 b 32
T 5., 72, AZM IZEEAMERR~ a7 7 —
R EOMBHNEBITICENLTE Y, MENEITIZEM
DIFFIZDET L E VbR TWS, ZO70, XKD

rr7us 4 FEFFEHAZRICILTWSY, 2t AZM
ML= — 7 RIEYERE 2R 3 HEA T, WL 12 R D
WHRRPNICRAT T % 720, AR CRRRN TR
EREL 572D THb, DL, IFrhke~r o
77— EOEMICEIREICHDATN SR E
b5, POEMILOMEEIC K > TRERYEAEFIIE
T3 5720, BYHNORENSRIFBIMER T2 LA
TELHED > TV 5,

Q) =Hi~rus 4 FEOPLHII DEN

“Howrusf FREIZELICHIED Y Vo374
WEAET LI EICE VHREERZRT,

DHET AZM OBRFER (19954F) TR S 78t
WARZ VS Lh%AkbE, EMIZT FUERR, 42
7T A=, L VERE, WEIRE, BRIEE, WA,
I7TFIYTH, MEEFNLERL = ERLNTWAzDIZ
L, AZM OPHE AT b5 21375 2 BHH, 7
T LREVER, BEMEW, M a5 AxE|, 793
7 D a—ESTIBEISIBENDDOE RS TV,

F 72, AZM OBRIRMEHET O 720 09 L 724 it
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J 7 VEIZ
HERETN) %
A
(9% & 102D )

) 2Auxf v

TIVAARA T

=Y

@ BRI B etk t
@A 1

(R I RGBS P B 2 BAT)

@ [l BP9 1

@ 1 U INT I RITH T HHIR Tt
@ WM E AR |

CH3

@7 7 Ak,
X4 3A7T A%,
77 ITVTICHR)

57t > Befromen s ]
KM (~OH) = A b F ¥ (~OCH3)

SRR
@RI B e t
@i 1

CHs

WAFREL w2054 FRWREFEOBUIR L Y
BEEEHEEE 20 1 69~77, 2001X% 5[

2 MR E SR

(%)
100

80 -

HImEREO ~Z

20

0
=0.025 0.05 0.1 0.2 0.390.78 1.56 3.13 6.25 12.5 25 50 =100

MIC (ug/mb)
Inoculum size: 106CFU/m¢ zg]67l=5k

3 7204 ryroO0EL Y ERE - Gendla
J& - Peptostreptococcus J& (2513 % MIC 45-4i®

REEARREROR B, L8WRIMIBTE 720 ZD )
5, AZM IZH$ 5 MICo X LI L > BRI (2168E,
60.3%) 0.39ug mé, gemella g (16%k, 4.5%) 0.2
pg.‘mé, peptostreptococcus J& (60Fk, 16.6%) 0.78ug
ST H ol EEESNT WS, 72, 203D,
HERR (CIBEL > 9 BRI, gemella )&, peptostreptococcus
&) ORBEASEERT E IO MIColZ 0. 78ug. mlé
THY, AZM1 HE500mg ® 3 HE#HF5-<T7 HE D

AT OHFF SN RELZE-LHMEEINTVS
(K3)o F7z, FWRFIZHBER OBEHRERE & Z 2
53 568D M B IZ DO W T OMICox 148 B O
CAM, 15HER® AZM B X F16 B Bt ® RKM (2D W
Thtg3 5L, CAMB X RKM TlE, 12.58 L
50pug meE 9 X ) e EM kDD B DITH L,
AZM TIF0.025~1.56pg mle & b O TR LIH
NERLTCWZZZEPRRINTNDS (F2), it
T, WA CTHREER SN ELGA oA T
&5 NS N,
3) 1I5EBE7 Y Aau~A ¥ r OMBBIT

PR ML SED BT I 2 B4 LTiE, mwuvwit
W, BRUFZzid - f#ITE X CEEH A %2 w2
ETHB, “HFHOELMHIZIEH LW AZM IZHWZ 3
72T EOBEEAE LTS, L225- T, RN
Z1H1M<T, 7, 3 HMOES TREREHEIIBITL
72 AZM 28RN CxE U CAHRDHEE & 110l 5 FHAR P i
A S5Nb, ¥ M2 AZMS500mg % 3 HE#HS- L7z
FEO R~ ORITE A D &, MiEHRBITIREICIE
L CTHED THEHWHMBNIRESE O TS (M4),
[ EBE, C i S N7 BRIR G BRI O b T I Ge I HEAHER
DEATIREE TlX, 5 1414 T8k KI5, 60ug. mé,
PENBE14. 1ug me, FFHF2.50ug mbe E LD TR
BT CTHho72 L DMEDR R INTVDEY, oL
DOFZMOPIHIE T L FHE NIRRT LI WIS 2 0vb
53, AZM T2 % ) ORORBITE ATV 5,
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xR2 WEABHROEKRGEKRICHTEY 7054 FOHRN®
1483 1585 16 B
rosyzaavwA{ v Tyaaw A v axry<Af

Organism n MIC range MICy, MIC range MICy, MIC range MICy,
Prevotella intermedia 13 =0.025~ 0.05| 0.05 0.05~0.20 | 0.20 | =0.025~ 0.05| 0.05
Por phyromonas gingivalis 13 0.05~ 0.20 | 0.20 0.10~1.56 | 1.56 0.05~ 0.20 | 0.20
Fusobacterium nucleatum 13 6.25~50 50 0.20~1.56 | 1.56 6.25~25 12.5
Actinobacillus 13 0.10~ 1.56 | 1.56 0.20~0.39| 0.39| =0.025~ 6.25| 0.39

actinomyceterncomitans
Capnocytophaga 13 =0.025~ 0.10| 0.10 0.05~0.39 | 0.20 0.025~ 0.20 | 0.10
Eikenella corrodens 13 0.78~12.50 | 12.50 =0.025~1.56 | 0.39 0.39~12.50 | 6.25
Inoculum size : 10°CFU.“ml MIC : pg mé
(ug/mt,g)

50

0.2
0.10
0.05

0.02

0.01

MICso (ug/ml)*

- 3.13 il gk (EMIEME)

156 4 Y7 VI UHHE
Wt 7 N Bk (MSSA)
R 7 Ko ERA

01252793V - Za—FE=T
T0.10 bRl v U ERE
E57%5 - HFT—) R

0.00024

H %

WE) || 24 a75%% - 2a—F=x

Foulds, G. et al. : J. Antimicrob. Chemother. 31 (S —E) : 39, 1993.
*H AR bR R i 843 (S — 6) 1995k 0 451

VAuwy 7 RatEEEEE X 0 51

4 AZM500mg % 3 HMIXGREOMRERHEZ > I 2 L — b LTHRET L72RR, &EmiERE
Tnd oo, FWkTIE, BRI L TR 2 MMRANIREE D 7 H #3562 L8Pl &

nzz

4) 1I5HIE~Z 7054 FENLF T 4V A

JEAE, NAF T4 a5 4 FORRIZOW
THHEHSIN TS, N F 7 1V 4 EIHME DS
BEL 74 VAIRDE (XH) ZIEEKL, Fobo
MEZMEENSTHH) ETLHMETHY, FHREEL
THIR AT L CNA F 7 4 VA 2R T 5 & HEET:
BIREIZ > T LE D LA L, 16BIRICIZTZDOIER
DA, EMR CAM 2 LY OU4BR~ 702514 KR
FIZWEINA T 7 4 VA EGIET BZEAPRO STV
5o

—7, I LWISEERIZDOWTIX Braga 57275 72
EErT, BEHKOEMT Py ERE & KIE® % AZM
FAETTe b EFEMEREEL-LZ A, HOT Y

R Tl 2~1.32MIC, K ®H Tlix1.72~1.716
MIC O #ipH T ERHI A DA HIH Sz & v
WMREZHETWVWSE, 2L, AZM ASHIH D508 7
Zy FPEREEL, MBSy o7 5B RT ST 55
FaEDBoTWVALIEND Y V37 ThHMEONHR
TEEBLELLDTHAHH EEZLNTVES, o
T, 15EER~Z7u0I 4 FIXERE OB Y TiE, 148
BRIEBRICNA & 7 4 WV AERIIHITER 2 85 H, &<
AZM OFIFRIIPEEE S Tl S 2 K % EF %
WREMEATRIZ E LTV 5,

5) I5HEI~Z05 4 Fo7yxaa< A T iZ2onT
ZE L2 UTNER S RS

#7074 FREOMOIELRbDE/RLIZ (X
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X3 KvrusA FRIEOKH

14838 168 3R 1583
LRI EM, CAM, RXM JM, RKM, MDM AZM
- 16 HEBR X b BUR A58 - 4HBRICWL, 7T ABRERIC
L CHimiicess (&I A >
TIVE ISR U TP S
V)
- 1I6EBR X D IEFE I e T v - PRI 14 B ER & Rk
- BB C BRI Tz, NGBS | - AR AT
- HERICLE BE - 4EBRICHL, BRIV E
- AL ORITERH A% - HILEORWER A2 L, NEB| &
SRR A WETAEL, F 2| EIEE - HALE ORIMEA 14 B B3R & M2
% 0—2AP-450L AT 5 B
- EEEICMBREZEIST S E, | - REtEERL, HARATIIHE | - IFREEEZOEHILIZ14 8 BRI
ERIE L OB T 28| niz L xboThiwv,
SNd D - F b o —2AP-450& 2148
AR EEZ, kTSR BREELY, HELRZW
7z
O X b THBMBITICENR TS
(& ICRG A DTEAT)
Ol 3 X OSHLAE P BE 1= J I 2%
Ew
0.557 B 1ug/iml A 10ug/ml I 100ug/ml B 1ug/ml VA 10ug/ml B 100ug/ml
0.6
= 0.5 v 2
g % g
2 /y\ £ 0.5
5 ] /o &
éo% %\ Z
\\:\\\\

0.4 ‘ ‘ \\\ : 0.4 N BV A
Without ABPC OFLX Without EM CAM RXM JM MDM RKM
drugs drugs

*13 PMN #EEREDSH IS LEEAEDDH 2 D D *13 PMN EEREDSH IS LEEAEDDH Z D D
(p<<0.05) (p<0.05)
X5 EEeEFN (WHEME21HH) O%IE 0 kg 6 JEKGETFTN (WEM21HH) OZIH 1 mEkiEE
fElZDWT AEIZDW T
ABPC, EM, OFLX 5% EM, CAM, RXM, JM, MDM, RKM DB |ZD
<

3)o MIE IR ITICOWVWTIZT TIZHBRT WS
DT, TOMDODLDELTIE, bedbevwrasA K
3R E S > 2 WETH B, 16BBRTIZ, FORME
HARIRE NI 720, NEROBEHES R o720 —
¥, 1I5BBETIZERICOWVWTIZ4BBEFETH 5,
U, M EE ORWERICOW T RIBED Z L 25V 2 5,

T/, I I 7 a0y — 2 OEYWABEEET b
7 — AP 450CHRMESNZE W EIHHAL T3
L, HEEHZREZ LT W EMONT WS, 14
BB~ 054 FO EM 13#890%%%, CAM 1Z#70%
PR ZZIT B E bR Twb, —J, 1I5HERD AZM

138930% LRl & 2T vz, ftko~xruas 4
FRIECTHICHEER S NI O W TOE I
ElZHEAH L TWBIKEEILS 74 ¥ 7 ARKEEILT v
I =T A oA, OMARTERHIEICH W% TV
77 rBLUOREMGHIZKS 70 xR o 3FHIC
DWTOARMENEHE L THHER L &> T,

3. ¥ 7074 FREOHIER &R

<7 a4 FREGPEEHZERICHNWS Z L5
S F o 7228, i, FRVUNOIVTEHPRO9>TH
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D, =T TICEROB T HMICR D) DDH D,
Z D EBI AR FEIE D OV F A ME LR Sk
(DPB) CTINIXTFHEARDEILNIEETH > 72
OB LEM 22 ETL2 MR EMNZ KD 5
WAL dRay, mK12y A5 2 Mkkid 5 2 & T,
FOIERDPUFTEINL L VW), ZOFEITEM % 1
Loedr<wruasA FigaFrogw vas4 K
F X RN EHLIZKGWEIHITZZ LKD), 5
DEF WA IR T B L ICEBLDTH B, Z0ih
WP ER O M N 2~ OFEAEHIH], MR 5o IL
- 8 EMHE, WHERESLLDIL- 8T I b
VI Y Bz EOWEHEHEIC X IR ERO SIE R T~
OEEZIH TS5 L Vo R ROPRHIEH L 1358725
RO IZHL bR TWwiY, T2, B
SRME IR ORI SERIC b WMk 2 P 53 & 17
W, HTEZ 9 5851 F 7 4 OV AFEREPIHIR, A D
SoYETH AN, e, ERCHIRIC B E NIFT S
EBLIBHALTWwS, 2F D, WERBIELDTIEZR
, BEIIXTL2HELTEEELITLICLD, BHE
PRESELODPHETH L, COFEEL LD —
W&, BRRHEIS T b IS B2 B R L)
LTHIHANEZSLNTW S,

Satoh b DEEFEMAIZE” (K 5) Ti, BEHEFHEL
ANOEHE LTNZW i 3 F 3T IR E S T &
Pt ER B & B R O A G b THE T % Z K
S, ZFOIRET CTHIMIRBEEE OSSP 3 O HE
DEALZEWMIEL T b, ZNIZE D &, BYETHSY
PRI ERFO IR (GFdhEk) 2458EL, #hzth
leR=y % (ABPC), w7 uas 4 F% (EM),
Y RYAINVKIVER (m2a—F /02 %, OFLX)
DEMBEHEEEH S ETEOWEREADL L, =V
) VR TIE, BEEREOBIMEIA ST, HICEY K
ANVKRVEERTIE, EIILTw3, —F, w7 uas4
N RPURH B TGRS L CEIfl @ < 2 & 2%h
o Tze [FERIZAT o 72 ER IS 2 A EREICEB W T
LAELFUAERPEON, THRIZTTICHRSR 2 &
TITHON TV EEBIERIEAND~ 7 T 5 4 FEOFHA
G2 EBRNICR LD TH L, 2F D EMERD
WHRICY 7O T4 FEELMHH I LITPIRIEDITEVPL
WEHZREIEIOTIEAR L, T LAIFHRERICH L
TIEFPHIERICE X, BEORIER~OEEE KIFT
LT K BUSTEICSIEDTH BTN AA D) & & &2
BRLTWEbDTHb, 72, FAROWZE P CHEM
5W (HM6) idwrus (4 FROUUBEB X U168 3R
DR EORER LKL T 525, EBRE LA
CREEICHEEOHHIASN TS, 22 C, 1583
WXt L CIEBAEMETTR TH 255, BEF 5 L BEEOHH]
WHALNE L TFHENTV S,

ZFofts, ERMETIX, DPB I LT9 TIZ AZM
DA EFEG TRWERPRONTEY, S5/

FEIMEB~NDO~ 7 0T 4 FRIEOVEFRFEHRG O
B, w54 KREDY VRO TRI—T R
FHEGFE AR L CREEEIERY S BAKRY
INFEDOFERBN e EHSE ST L, £, o0
S54 FDOHHFEOITIX, EEOEEEOMEFICHS
I % MR - NWARICIESER L, BRE O FEE
JEDFH AT H I ENTELY R LS5 TTOH
WHDIRZE Z T I=AEROLEMEHIEE S TH
TE DB WFZEDET BN TV B, S HRHEIE T3 kA
HEORRRRE R EOBEIRBICH LT, w7054
FOIH DI BRI 5 TL 5D B ETIE R\,

X [

1) Ehrich, E. W, Dallob, A, De Lepeleire, I, et al. : Characteri-
zation of rofecoxib as a cyclooxygenase-2 isoform inhibitor
and demonstration of analgesia in the dental pain model, Cin.
Pharmacol. Ther. 65 : 336~347, 1999.

2) MEEL = 074 NRIUEEOBIRE R, W%
20 1 69~77, 2001.
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motherapeutic agents on chemotaxis of polymorphonuclear
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— Titanium Alloys Expecting in New Millennium Dentistry —

Takashi MIYAZAKI

Department of Oral Biomaterials and Technology, Showa University School of Dentistry

F % >~ (titanium), ¥+ F¥+¥ 2 (CADCAM), #5i#% (dental casting),

A4 >75 >+ (implant), F% > = v 7 V44 (titanium nickel alloy)

(2L ®IC

2142272 ), EEZFD D DOIREIIH T B BEH
WEREIS, R EILFL TQOL o E A X525 &
WANLWEIMD Y DOH 5, HEHAE TIEIRERD S
B OFE ANIXT 3 B BEAMLE W R MLE 721 T £, B
LR ME R RIBEH] OMIBRALEIC X D, HEEZLE
O, BEHMBEEOREICEL TEBERYSDH S,
Sl btz 2 T, ERAVEOE W IOEO@E ©
D2DIZIF AN LS E L TCORFOEEEI 4T
5o BRI EWEEE R L, F/2, KBS, |H
AWK X RIS AET 5 DT, F ORI
ERICIIBEMEE L TOEBOMHHAIART R TDH
bo PEZEFBEELTA 7T FHEEIMEHEINT
WBA, 47T MARKRB XU REEREIC D &R AT
S5, FHEHTAE OAME Tl > E 5 YRR t2 D FH S
FREIZB VT, BIARHEBIFERRICEE A S h
TWwb,

ZOX ) ICHERHERE SO CTIEBROBY TIX, =i
bt 2 <, ThETURICERHEMEE LT
SREEHT 2EPHMEZES ThbH., RWEBROHFT
ERASEMEE LT, ZLO0MEOREREAGEL
FEERREEFMH L &2, HAEIICZeEED
Mo F 7 oAb dbFHEN TV S, ARTIRE
WHEMEE LToF ¥ olts, WEHER~NDIE
JAIZ DT, $RICERA BB oAk & HEo T
TSI %,

Z4) 1 20024E10H 2 H
BT B - B Bk R P L =

1. F22 0%

SRR LIT NSRS A% 64 LTk, BT
FEULEOEWTESEVDOEETH S0, 7% VITAHE
e THEECHLOERTHY, LEMBELTD
FIHIZ504E89TH B0 ZHIETF ¥ V8 D EVEDIE
HWIZE L, BT 2008 L2705 Thb, 1936
I 0= VIEDREREN, 1948FIKEDOF 2R~
A%, ToHEEFFHLTAR VF ¥ T H#ENE
EEFB LT ¥ VEENEEINT AR IFF
&, WETARRCEMINT, BUHE O TREALRECT, B
B EMIN B, B, B EoEMICRY, Zhzfl
HLTEESERF ¥ VBEMESNS, HERIE, A
KT F ¥ ERMMOE AR L, EHRIC
Fy v EINHT S AT, KECEINREICD
5o

FyVFERICETFh @EREELTETVI=Y
L, Bk, AT LK), HAeoENREY
HITAHI Lo, BUhs, EosREE LTSN
T&7, F# 02T D5 E, [V (LLEADS
HEHEEDL D) ], [HTRW], [ Lwvw) 2 &z
ERHEINDE, F7 I, [HiFs ] EFIENEE
ML (A mOMHR, EF, KEFZEDL) o4&
L, BEOEETHD [F% U654 d b, KET
X, [ Tiv] SR AR LT, MiEsdH
BROMEIELTFE Y - TIAIZT L - NFIUT L
EEDOHIENHD SN TE 2, —F, TAETIE, [
U] E )% AA LT, bR IEMEE - &
fir LCRIHDED SN TR, 5, B,
AR= - LIV x—, RAENEOTEZME & LT,
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F7-IREE, WEER, T bWV — 4 DEERE IS
HHMO5E, SHICAEKMEELT, TLVEF—
DED R, 2B LVWERE LTTF ¥ O
BEE->TW5,

HEBTHRWT & 28 [HUhw] €@EoRERIZH
IFoNEDIX, &|F 7 ORMPIBEBRILW TEDL
T, Y OB S BEAERDPFHE N 2K ITFH
NTVBENHLTHbL, TDX) LREEOBIEE L AE)
BRI &S o FF v OB BB IL5EE TLETDH
D, 2, BHEKRD XS RIEHRA L OFET HBRE
TTHLEET, KPP THELHEZ V. BAKRIZHE:
FF VAR T TOHLEEMWEDITE V.

2. EEARARELLTOFE

BEFHE L LCiE, #EME e LB MDD 5
WIIHEE L FRE L CEH I NS, EEDN A E
RENDLDOT, (kP OMEEETHLAT L A
LIV N a AHEENEEI R ER T I N TE
2o T ¥ (B4 OWEMWHIIES T v MEEEICT
L, AFYLAEEINSL 2O LAEEL ETHD
DT, AR OEARIO T L — MZiZF ¥ V233
CHHENL LI IR/ TYINAL TS U
HF T UDBERICER > TV 5D,

—REBREL R O B S R Fepki O 43 B T, BB
TAC X 2B ST R TH D, R85 &l A5
VL7 EGERERNRNT VT AESE, BXTa b
ZOLEEIFHINTE . F% VI3RS
Mt EPEICEN TV BIE0 ) 2, LY VR e ofs
PEIZEN TV AI2L 20 b 53, ko Lo
HADEE LD o 720T, BRE&eh 5 OFEBTWRLAHE
nNTwa, =45, A 75 MeAT, 5% 05
BHESRICEE 2 52 720 WICBIENH L. F5 =

TV ORBEEET £ YIZA L BERICHWSR TR 5,
F 5 COHRBEERE~NOEH T LHEER1IDLD
2% EEEREFNT VG5BT, F
& v (54 OWEECEAES—HEKRTH D, CIE
PRk B R IAE 3 2 DI EOBIA A 51T
FE LL AL, F—o&EME %2 fiEHaRICHW2 2
EDET Lo IRATE TR HER RS 0 & m b &
LT, &8/35 U A848L v BCRIGHEEIZ 2 Wi
Bla2LZH L C&7205 PEmIcd @AM RAED
bo MAEDINT T ADOFEKT, BHEMWIIZOEED
BRI E L TR TH D08 hiEmshizs, &
HEBLTEVFHWEWIHETIEZR L, REEEEE W
5oL BPHEOBVERITLIC, BEONSRICER
LHEEBEFHET S EZAICHEEDH B, 2T T,
EHh Ty FOEEEUNOEEIEEEORHEE L
WIHNMEDITEZEINTEZ, L L, EslbitaomE
Ko QOL o RIZH 535 EBEHAE L V) HE»H
X, EEEVE OB TIERL, F57 oD
BENTHWDLZEIIHSLNTH S,

3. EEEEHRFEEADICH

EBEOHEHETIEA L —, 757, Fv R
FaT, T v Ik EOMBEHENKE VW, I O
X, Pk, MO VY A E5EIHH I TW
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— Periodontal Regenerative Therapy and Materials for the New Century —

Isao ISHIKAWA, Yoshinori SHIRAKATA and Shigeru ODA

Periodontology, Tokyo Medical and Dental University Graduate School

EAFFEDIEIRAS, MR ERRE O —D E LT, &

F— Ty REMARFEHEE (periodontal regenerative therapy),
FHAR TR A 359 (guided tissue regeneration),
ITF X)VIE ¥ /%2 (enamel matrix protein),
AL E K- (differentiation growth factor), AL4F (alloplast)
EFC®HIC

B IE, FASETIE, BRAD SHABEL T3
EEDR TV LR LIEEEREED—DOTH L, T
L 7286 BRI 3 B Atk o i EEIE, SEFE I ITHE
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B s, HMARFEAEFEER (guided tissue regeneration
technique, GTR %) 2SfAZ s, BHAEHFEORRE
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FTERABREDLWEICRS>TETBY, T4 vax
V=71 »Z (tissue engineering) 2 X % AT

=24} : 20024E10H 3 H
HOX R R R 22 KA e B i AR A T FR R A (AR R 4 P
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?ﬁﬁ HIEHIN T BMP- 2 RUAERY 7)) 23— | 4 X | G 3 BEERIH | SrEEER, #idktx v
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(OP-1) (3EMAGIEER | =424 L 72 (Giannobile
iR) £51998)




26 @ Al NI FHHCOMBBEE AR H

KF (platelet-derived growth factor, PDGF), A ~
T2 URERKEINT (insulin growth factor, IGF),
B SER  R R 7 (basic fibroblast growth
factor, bFGF), b5 ¥ 27 # — 3 ¥ 7K ENT (trans-
forming growth factor-p, TGF-p), BIEEEKT (bone
morphogenetic protein, BMP) 7z & 253 557 (3
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W, ¥, Hitt A v N, BAEHEBREN SO
Wk = e L, ERZ o downgrowth 3 X U sk A B Hig
2P L 7=

(J Periodontal 68(2), 103—109, 1997)
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— Adhesive Bonding for the New Century —
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Hinoura Dental Office

#45 (adhesion), X741 ~ ¥ (bonding agent), 18H4F (restorative materials),

75 4 <— (primer), I =<4 % —~>r 3 (minimal intervention)
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The elderly’s pneumonia is induced by aspiration of oral micro-organism in most of the cases and this aspiration pneu-
monia could be prevented by professional oral care. This study describes the most basic knowledge on aspiration and aspi-
ration pneumonia for the dentist managing infection called pneumonia ; such as the bacteriological etiology, evaluation and
diagnosis of dysphagia, and radiological anatomy and physiology which is important for rehabilitation, because these are in-
dispensable for the establishment of oral care, which has been rather overlooked so far, in dental practice.

Bacteriologically, the most common consequence of aspiration pneumonia results from opportunistic infection and the
increase in total number of bacteria concerns rather than specific pneumococci. On this occasion, the secretion and quality
of saliva is deeply related to bacterial proliferation. The anatomic and physiological factors in oral cavity also influence the
increase and fixation of oral flora. Especially, a popular denture among the elderly becomes a hotbed of denture plaque,
which is one of the sources of increasing oral bacteria. As aspiration pneumonia results from opportunistic infection, some
elders with a tolerance do not develop pneumonia even if they aspirate. On the other hand,even a slight aspiration is fatal
for those with disturbance of consciousness, therefore they require detailed evaluation and diagnosis. Now, vide-
ofluoroscopy (VF) is considered to be the most effective examination of aspiration and a dentist in private practice can util-
ize it when making a team with a hospital possessing a fluoroscope. It is considered that a dentist, as an oral region special-
ist, plays an important role in radiological diagnosis utilizing VF.

Key words : silent aspiration, aspiration pneumonia, periodontopathic bacteria, denture plaque, videofluoroscopy
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Effect of the Application of Soft Lining Materials
under Denture Bases

Toshio HOSOI", Taizo HAMADA?, Iwao HAYAKAWA®, Hiroshi MURATA?,
Norihiro TAGUCHI?, Masayuki MORIZAWA®, Shigezo HIRANO?,
Yoshikazu YONEYAMAY and Toshiaki TOJO"

DThe First Department of Prosthetic Dentistry, Tsurumi University School of Dental Medicine
2 Department of Prosthetic Dentistry, Graduate School of Biomedical Sciences, Hiroshima University
» Complete Denture Prosthodontics, Graduate School, Tokyo Medical and Dental University

Soft lining materials are useful for difficult denture cases with patients having a low pain threshold. Various properties
and methods are used to mitigate pain for complete denture wearers. The type and method of applying soft lining materi-
als are chosen based on each clinician’s experience. To establish objective selection criteria, the physical and rheological
properties of soft lining materials were analyzed in this study, and the effects of soft lining materials on denture function
were evaluated.

Tissue conditioners are useful for mucosal adjustment for short periods, dynamic impression taking and temporary lin-
ing, but are not suitable for long periods of time. Soft lining materials for long-term use should have a stress-reducing ac-
tion on applied occlusal pressure and viscoelasticity similar to that of the oral mucosa. Acrylic soft lining materials have ex-
cellent viscoelasticity, while silicone soft lining materials are very durable.

In this study, acrylic soft lining materials distributed biting pressure the most effectively under denture-bearing areas.
Silicone soft lining materials with high elasticity showed low rates of equalizing the distribution of applied pressure, and
isoprene soft lining materials showed intermediate equalization rates. Furthermore, it was suggested that fluctuation coeffi-
cients of the pressure distribution decreased according to the increases in the thickness of the soft lining materials, and
equalization of the distribution was obtained.

For patients with a low pain threshold, improvements in denture function and sufficient satisfaction were obtained by
using soft lining materials with high viscosity. Adequate satisfaction was obtained by patients with a high pain threshold
not only by using soft lining materials, but also by other means. However, in some cases, decreases in denture function
were caused by the use of high-viscosity materials instead of soft lining materials.

In addition, the soft liner showed the effects on the improvement of masticatory function. The use of a soft liner in-
creased the maximum biting force and masticatory performance. During mastication, the use of a soft liner decreased
chewing time and the number of chewing strokes with a more stable rhythm.

These findings suggested that alveolar ridge height, thickness of the alveolar ridge mucosa, patients’ pain threshold
and satisfaction, and the physical properties of soft lining materials were important criteria for selecting soft lining materi-
als. Therefore, it is necessary to select appropriate materials for denture wearers considering these criteria.

Key words : soft lining materials, rheology, pressure distribution, denture function, QOL
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Studies on Laser Applications to Dental Hard Tissues
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In order to evaluate whether laser ablation affect the dentin bonding, 1) adhesive properties of two resin bonding sys-

tems to Er : YAG laser or CO, laser-irradiated dentin, 2) surface characteristics of lased dentin, and 3 ) appropriate pre-

treatment of lased dentin for adhesives, were investigated. The ultimate objective was to establish the guidelines to laser

application for dentin caries treatment.
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Wedge-shaped defects were prepared in the freshly extracted bovine teeth and were irradiated by Er : YAG laser
(Erwin®, 60 mJ, 10 pps) or CO. laser (Topal®, 1 W, 0.3 sec) . They were filled with Clearfil Mega Bond ~AP-X (Kuraray, Ja-
pan) or Single Bond/Z 100 (3 M ESPE, USA), and were stored in distilled water at 37°C for 24 hours. The bond strength
was examined with the micro-tensile bond test, whereas the surface characteristics of lased dentin was analyzed using
light microscope, scanning electron microscope, transmission electron microscope and infrared thermography. The efficacy
of the combination use of 37% phosphoric acid (H:PO.) and 10% sodium hypochlorite (NaClO) prior to the application of
adhesives for better bonding was also investigated. Furthermore, the staining properties of the caries detecting solution
were examined on the lased dentin surface.

Laser ablation of dentin reduced adhesive properties of resin bonding systems. The so-called “laser-etching” might not
be effective in promoting the adhesion. Subsurface layer of lased dentin was mechanically weakened due to the formation
of structural defects and heat-denatured layer, leading to considerably lower adhesive properties of resin bonding systems.
Removal of the defects and denatured layer by the pretreatment with H;PO, and NaClO could recover the reduced bond
strength. The laser-irradiated dentin was stained by the caries detecting solution.

It was concluded that Er : YAG laser or CO. laser ablation of dentin affected the adhesive properties of resin bonding
systems. At the present moment, many problems have to be investigated and resolved to establish the guidelines to laser
applications for dentin caries treatment.

Key words : Er : YAG laser, CO:. laser, laser ablation, adhesive restoration, dentin bonding
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B bt SEX i B bt S}
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4.0 23.1 (4.4)

L A—H—I_EDOMEL. N=10
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The Performance of an Experimental Resin-modified
Glass-ionomer Restorative Material for Geriatric Dentistry
and Being at Home in Dental Clinical Treatment

Masao IRIEY, Kazuomi SUZUKI". Shigehisa AKIYAMA? and Ichijiro MORISAKI?

VDepartment of Biomaterials, Graduate School of Medicine and Dentistry, Okayama University Graduate Schools.
“Division of Dentistry for the Disabled, Osaka University Dental Hospital

This study evaluated the performance of an experimental resin-modified glass-ionomer restorative material for geriat-
ric dentistry and being at home in dental clinical treatment. At first, the efficacy of improvement on physical properties
and bonding ability to tooth substrate of high powder.liquid ratio resin-modified glass-ionomer restorative materials was
evaluated, Fuji I LC (GC, Japan) : 3.8 ; Photac-Fil (3 M ESPE, Germany) : 3.6, and compared to those of the manufac-
turer's recommended powder liquid ratio of two products (Fuji I LC : 3.0 ; Photac-Fil : 3.2). Second, the efficacy on the
addition (10wt. %) of silica filler particle (Diameter : 0.1 —0.3 micro-meter) for the improvement of mechanical strength
of matrix area on conventional glass-ionomer restorative materials was evaluated and compared to those of the base con-
ventional glass-ionomer restorative material.

It was showed that results of the marginal gap width in the Teflon mold, the marginal gap width in the tooth cavity,
the gap formation around Class V restoration, the shear bond strength to enamel and dentin substrates and the flexural
strength of the two high powder. “liquid ratio types were significantly better than those of the manufacturer’s recom-
mended powder.liquid ratio of two products ( p <0.05). It is supposed that the clinical wear of these restorative materials
is better than those of the base glass-ionomer materials, based on the above results.

It was showed that results of the spread area(workability of cement), the flexural strength, the water sorption and the
shear bond strength to dentin substrates of the glass-ionomer restorative material added silica filler particle were signifi-
cantly better than those of the base restorative material (p<<0.05). The value of the shear bond strength to enamel sub-
strates of the glass-ionomer restorative material added silica filler particle was higher than those of the base type. There-
fore it is supposed that this method is significantly useful for improving the mechanical property of resin-modified glass-
ionomer restorative materials.

It is concluded that there are useful methods both to perform the high powder/liquid ratio and to add the silica filler
particle of resin-modified glass-ionomer restorative materials for geriatric dentistry and being at home in dental clinical
treatment. These methods may provide beneficial improvement of restorative materials for pediatric and disabled den-
tistry.

Key words : glass-ionomer for restoration, geriatric dentistry, visiting dental treatment, improvement
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Seeking a New Caries Treatment
New Conversion from Restoration to Dentin Regeneration

Masahiro YOSHIYAMAY, Yoshihiro NISHITANI", Hirotoshi SHIMIZU", Junichi DOI",
Tomiko YAMADAY, Sadami TSUTSUMI?, Shokyu GEN?, Nobuko MAEDA?,
Yasuko MOMOTI?, Naotake AKIMOTOY, Satoshi IMAZATO®, Shigeyuki EBISU?,
Takashi SAITO® and Kouichi MATSUDA®

Y Department of Operative Dentistry, Okayama University Graduate School of Medicine and Dentistry
?Department of Medical Smulation Engineering, Institute for Frontier Medical Sciences, Kyoto University
“Department of Oral Microbiology, School of Dental Medicine, Tsurumi University
“Department of Operative dentistry, School of Dental Medicine, Tsurumi University
*Department of Restorative Dentistry, Osaka University Graduate School of Dentistry
“Department of Operative Dentistry, School of Dentistry, Health Science University of Hokkaido

In the 20™ century, the traditional restorative dentistr'y so-called“Drill and Fill Dentistry”was established. However, in
the first decade of the 21* century, dentin regenerative therapy has been the focus of many dental researchers and den-
tists. The category of dentin regenerative therapy, comprises 1 ) demineralized dentin recalcification, 2) reconstruction of
abnormal dentin, 3) biological direct pulp capping, and 4 ) induction of dentin formation into decayed lesions. We have or-
ganized a research group by five universities, and placed more than ten dental researchers on dentin regeneration.

The results are as follows

1. Research on the recalcification of demineralized dentin

HEMA, one of the adhesive resin monomers, could accelerate the induction of mineralization of demineralized dentin
matrix in the neutral condition in vitro.

2. Research on the reconstruction of abnormal dentin

The microtensile bond strengths of self-etching priming resin and wet-bonding resin to carious dentin were measured,
and the results suggested that denatured carious collagen layers inhibited the resin penetration. ABF could show the anti-
bacterial property in the demineralized dentin in vitro.

3. Research on the biological pulp capping

On human pulpal cell culture in vitro, BMP-2 increased the presence of Dentin Sialophosphoprotein (DSPP). Moreover,
the effects of collagen-coated EVA to human pulp cell culture were investigated.

4 . Research on the induction of dentin formation into decayed lesions

The effects of CTGF on human pulpal cell were investigated, and the possibility of CTGF as dentin formation-
accelerating agent was indicated.

Key words : dentin caries, adhesive resin, dentin regeneration, direct pulp capping, recalcification
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Present Status and Prospect of Regenerative Medicine

— Regenerative Medicine Application to Dentistry —

Yasuhiko SHIMIZU

Department of Bioartificial Organs, Institute for Frontier Medical Sciences, Kyoto University
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Regenerative Medicine in Teeth and Periodontal Tissue
— Periodontal Regenerative Therapy using Enamel Matrix Proteins —
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Regenerative Medicine in Marillary and Mandibular Bone

— Periodontal Regeneration by basic-Fibroblast Growth Factor —

Shinya MURAKAMI

Department of Periodontology, Division of Oral Biology and Disease Control, Osaka University Graduate School of Dentistry

F—Z=k

BJE YR (periodontal diseases), BRJEMAR (periodontal tissue),

A b A A 2P (cytokine therapy) , HEZEVERGHESERIE 45N T+ (basic fibroblast growth
factor), wiEMAF 4 (periodontal regeneration)

LIS

TE-ZW - HBE-FHFi- x4 7 F X
(& %\ Supportive Periodontal Treatment) & #i
CHWBEBEHBEDOTNIHE N, AT —D) 7, v—1+7
L—= 7% dul & U7z R R BRI % A hafT 3
HZEIZRY, HENROMETZRIEL, HEMEROWG
WAEMT Z LIS, LI L TnbENnE 5,
L2 L&250, Z0 X9 ZRKBRFIFDEIZ0T Tldshil
FREA Y VEOHE TR o 2RO TR AEITE
DR\,

WeAE, PHARBCRAR R I I M 2 2 >
AL LTS % BRI S N2 2 > THHEAET 5
ZEDVHL IS, EREHROEW TR T v
A NFETSICREEEEL I EICE Y, HEMEROR
HEERFET DL Z EDMEWFICTRETH B Z & 25EA
ENBICESTWE, HIEFTICHRISHIN TS
GTR&ER, TF ANV N) v 7 AT 78 (= A
K74 v® dZonkshares Moo < HEM
WAAERETH Y, HAEEROBEEZIRY Ko THD
&, HEHEB I EICEN S 2 &R (BRI H &
WO ETIEE LAMASTFIZA UT) FARSEIZELD
FHMATEZE VR D, L LARDS, WATOREMAR
FAEREICD RSN L REMEEIFRINTEBD,
BUTE D W O O F Bl EAE AR RS E ST

24+ 1 2002410 H 21 H
KB R ZF B A Fe R TE - Se i fl s s g o
R FIRES - BB R W AR 2

Wb, ZOHD—DE LTHA M I A VHIEIZEITS
na,

A MIA TR ADERERER L T2 M
»5, Hiz&o TEZOFMOMBIIH A DY 7z
1RET LY NV ETHbDB, BIETTLEOM#ERICKD
COMRESY VR TENPREAEFESI NS Z EHTWHEIS
o TELERNLS, FMMBERICH T 2HEHERE LT
DISHPMET END LI 2> TWb, HiEHERERED
FEIIZB VTS, BERHAR IR IR~ o B AR LM o 8
5B - B, FREIRICBIT LM L ORI
AR~ Db DB EZFE 2 DY 4 A 4 Al
AR A 2 /595 Z LI X D iRt b L, sEEH
MR A 2 RSP R AE L X 95 & 3 B8 7= i O
VAR LN T VD, TIE TIZ, M/ R 5 K
¥ (platelet-derived growth factor : PDGF) & A ~
2 UEEBEEINT- — 1 (insulin-like growth factor —
I 1IGF— 1) of#H*, %S ¥ /327 Tdh % BMP
—2 (bone morphogenetic protein—2) »5 Wi F T
AT 4 — 3 WA B (transforming growth
factor-p : TGF-p), Osteogenic Protein—1 (OP—1)
& FERREN Y AR S e N T B A g R FB SR R T
5352 EI2XY, FEO SO FADMELE S
N7z oMERZINTBY, XK EHREE A
WiEo—o L LTHIfFEN TV 5,

Fx OWREITB W, )% &P AEH & M
B AMNE O BEFE R ERE & A 3 5 HE 2 RHE 2 i b e
K¥ (basic fibroblast growth factor : bFGF ; FGF
—2) IZ#FH L, bFGF % AN FEFICRI#&ES 3 5
ZEIZE Y, EWEWRICK D Kb oEEARO AL
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N2 WNZFEE - A3 % 3T L vl B PR AR i o B
FEIZH Y FLA T E 72, Z 2 TlZ,in vivo, in vitro TD
INFETOFL DU REHASETIHE, HEM
AL RRE 2 ZE R I T T2 E o ER
o

1. EEMRHETHREER T (bFGF, FGF -2)
&l

TR SR AE S M e B R (bFGF) 1%, 197044C
WHRHESE N OBl A AR IR IR E, T UNT
TFlRH 55 EES N7 5T EBRH17,0000 5 V32 TH
%o 19804EfCIC A U FGF 25~ /% 1) Y IZE MM %= Fo
CEDRHSPIZEN, & b bFGF o Bk, kS,
BIRT-r7a—=r 7% 8N, bFGF &AWy iEE
EHOCL L9 & T 2 IEBENIFZE 255 551 T TS
ThhbZlliolz, ZOKHE, bFGF X, #HE
FE D A7 & M N ML, MEIESERME, &
NG, g, T, BRI s &0
ZFFHOMBOMMZRM T 2 I LWL L L5
72o FE 7z, MREHGELAMC D S F S F LRI RGE % ]
WL CERRAEMEEEZ AT LI erHESI N TY
%5 (K1), #121E, bFGF &, #MikFEoBETD
FRIREETE, WMo, ka5 3L o by
i, MRS IR EA ORI S BEb o> Tnb 2 & AHH
SN ENTVS, EDbIEHENS TWDH DI,
bFGF 235877 72 & H AE1EH (angiogenesis) = A L
TWbZ ETHY, TOEWHFNIEMIZ X D bFGF
S FSERBBICHTLHEBERE L OBHLES D
DOEMREEN TS, BIZIE, BEEEES OGN

LA P B A FAHESE Il

AR (1)
@ i (1) /
‘{ﬁﬁi () siaken (1)

////?ﬂ:7~¥yﬁ$<l>
bFGF
3 / \ Ligte i)
HiRasE (1)

Mg (1)

TNHNFAT 75— ik (1) Tast s e ()

FAFAINY VEE (L) IMas—r Uit (1)
IMas—»rrph (1)

1 MEMERHESE A s K (bFGF) AWy
P
bFGF (M HEIE ML 0 A 70 537, 145 PRI,
BN, R A o 2 Al Rk A IR SRR L,
AR LB RE DTN S B R E A H LT b & F
ZbhTnb

R 8 i DB W IZ bFGF ORI HPER TH 5 &
EHS NI EN, REFEBEREEE L ToRERE
VBEOLN TS, F7z, HEEEREDOEREIC bFGE
ZIGHL LD ETrRADMFTINTEBY, BWIEER
IZBWTHER bFGF OFEFAF TITHE SN T
5o

B OTAEICB W TIE, Bk TH A -
R E & S ICHHHRRTH B A > MY - AT OSH R
RIS SN D Z B E R D, FDz20, HIC
& 5 HF B OMMBREDOBEHE - s b % FHE S 5 721 TIdER
AR A 2R T A HEFRE IR VRV EE
oMb, Fidkd & B Y, bFGF IXBALRE % PR3
HHBEEE R LT, MR A RS D MRl LTk
LTHMEH LSS 2=—2 %A A A2 TH b,
Bt~ T, HhEHRR O MR F R % EE 3 % &, bFGF
MR ER O I RiEwo—D LT A L
IR S72bDEFRDDTIERNES D Do

2. BVMEERRICEH T B bFGF D AMBSEEFE
R DIRET

bFGF %% in vivo |2 8\ T o B M4 2 e 3 %
PEPEHLPIZT S22, L X, =72
BIOH =7 £ FUNHER L 72 BRI 2 $RAR 55 58
JRZIZxT LC, bFGF 25kEMMEFTAEEZFHLELEZ 0
E0aRat L7z ZBESF U 2#A (FvV)7—)
& L TH W TDbFGF % M o8 N R HEERIZHEA
L, FHRENCE, HOAREZIA L7z, Z0H, bFGF
B GMTIE, FrAawaE, FrAREE, At b
BAMERR S A, BN 2 AR T AR YR, RAES
NTW 2OV FWITBIE SN, F/oaYa—
5 — OWERIFENT I X 2 AP IERBNEIC X Y, et
RN R R AR TR E 2, bFGE % R 5-3 %
LI DAELLZ LR SIN: (R1BXU2),

Ti, bFGF # B XREMICHEFIGH LS, &
D XD BEALPE GBI B W TRAISEZ 5 Tw
LDTHHI Do O EEMFTTHLHBMTE—7 L
KIZALW 3 BEVEG RIBEZAES L, bFGF % ##A DIk
BCTRIES LTS5 3H, 7H, BXU2:8H%ICH
S O MBS 21T 5 720 T DFER, bFGF %
JRFTE G- L7z <, xPMaMl & ik L <5 -3 H#%
W BEAE T 8 BEETEN I WiE 2 e bk DM 0 B A 7 b
JEASRD BTz, 5 1B, FRIBIHNICASE
DEAMRAE I NS & & 12, U OEE
Fo5TL %, TNITTIEFWT, itk 2 HHDKLT
T OEEIMEE > TV DD I,

B E COFWERBIIBNT, E— 7L RICERL
722 - 3BEVEGRIE - 2 BRI ZS, EARTSAE B
RN BT BIRGILERIRE, H =27 4 FI/ER L 72
2 ARSI E I 25 W2 bFGE %2 Rifr# 5.9 % 2 &I &
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1 E— 7V RITHERL L 72 S2BR A 2 Ao o 2
(xS % bEGF 0D b JE RE -2 35 3

o HE Al bFGF

(n=6) (n=26)
AT (%) 35.4%= 8.9 83.5+14.3"
At X2 v NEIEEE (%) 37.2%15.1 97.0* 7.5F

* ! p<0.01 mean=SD. (CCHK 2 & o)

bFGF #%5-Ff D /RIHE %#100% & L, 6BBICHEDS
FEREIN/zE - XV MR ZENENTHSETED
LTwWb, ABAICIZEHOARZHE LTz

0, FHW BRI ES NS B RIBIICHE S L
TLBZLZ2RLTVA, Lad, WTFNOERIS
BT H BRI HGHE, A, R bFGF
BHMIZBWTHE SN 2o 72,

3. bFGF ICK 2 AMEBHEEFTEDA H =X L

RIZHE A 1%, HEMRTAEREICB W CEER&ZH
ZE L TW5 L MBREMEICK 3 % bFGF A4
ZRUIEPE % in vitro 128 W CERHINSRRES L 72V,

Z DOREE, bFGF idt kiR ESHIIE o B 5l % G 512
AL, ESHIMEPFORFEFHRT LI EITEDFE
R OB %2 MR T B Z LS E 2o
720 F 7z, R s ARBAN L © )5 A% bEGF I23F 3
HLETy—%HELHEHALTEHH, bFGF X3 LT
X EIREERT I E LM S N, —F,
BRI W C 212, b MR ARIEZ G Sk S
FTEICZDWEEDS ERAT 2 EPBHMOENT VDT IVA
JARAT7 7 &7 —E¥iENZE bFGF X #HI L, &HEE L
Tinvitro IZB1F 5 & M ERBIE O A IRIL YT %
PHI L 720 LA L7235 Z sl S w#ny <,
bFGF f77E F 12 CT23 H M s AR A iE % 75 284, bFGF
FHEAETTELIIHERZBT L E, EHEBEMRICX S
FIRALY DT A3 BIZE S 7z T @ bFGF 12 X %
TR D HIH] & v 9 invitro DE %55, bFGF %
JRFTH G- U 7= BRI T 2E % & T v AR P AR 2536
HBINbE I invivo DR EZELT % L, bFGF
325 LRE R A3 2 KoMl C/ER L, 2okl
DYEGHE % BMEIE BT O MR X &, Z oMk
(Z7ua—rH A4 RX) 2HRIELTLITLY, WK
TERHNE~ DL % EHICFHFEE I L D, EMIC
IO A RET LD DL ELEINSL, Thb
5, b AR & bFGF ¥ % 52 % & k451b
T IRAEE GBI AL S, F3EMLe 2 v b3
HE~D 2% 53U EE % F 2 B AR B G o G % B A i 6D
S, fEFE U TR OB A & 11 5 sl Bk o 14
AREEINDE D DEHE I NS,

K, e b kAR oo [l B A 2R R pE AR TS
bFGF OIEHIZOWTHE 2N A 720 € DR, bFGF

F2 H=7 APFIITVER L 72 BRI 2 AR 5516k 5895
ZE\2%0$ 5 bEGF o B ) HH Ak - A 55 3 S

o ) bFGF il
(n=¢6) (n=6)
54.3+8.0 71.3%=13.5"
Pt A 2 NEEKE (%) 38.8+8.6 72.2%14.4*

* ! p<0.01 mean=SD. (CCHK 3 & o)

bFGF #%5-Fs D /RIHE #100% & L, 8 EMBITH EDT
RRENTET - XA VERETEFNZENESETED
LTW5b, MIBENZ IR O ZSS L7z

B (%)

FIE T AR B 2> 5 0 3 5 — & ¥ pEAE % IR AR 1Y
T A Z LN E R 572 2D T & IT bFGE
AR B 2 WS A IR S 2 FF L E 2 H b
% LIFFICHRE G, RIZ, TaT+ T H VEE
\Zx3 % bFGF OfEH ##at L7 & 25, bFGF 2%
DAL bA AL R L, FRmCe 7 IVE Y ERO
FlERET L RV LE, — ), I FaAg
F ORI LTI IS B A2 RITE W & A8
B SIS N7z, BBREWZ 12, bFEGF HIEIZ X b
FEAENHFEINL T LT YOS T-RIE, bFGF ®
RIS E S TRERANE L T 2 &R
SN, BATERMe 7 vO L, Al EE O
WCHEELBRHZHITWSE EEZZO5NRTEY, 20X
I 7 MUBA AV PE AR AR Al U C, BRI RLAR AR 1S 5
Ebh LWIUNERBE A bFGF O3 550 I i S v %
bDEEZLNS,

D EoIERMEERERZ 5T 2, HEMEEEICE
7% bFGF DIERBEF 2 A I T X HIZE X T
W53, 3L, bFGE I XBERIBGHNG % F 01k 2 IR 8
b OO AT B LICL D, REOBETD
BRI O HE B 95 B2 % M = &, B BRI P ARl AR
BT B 2 iEEAE T 5 & 3T, mE R AR
e - AL IR pE AR I % 58 Ul RAAR T AR I 5 S
b LUWUNRBE 2350 L, SfiickEM&komEsx
B, BRMICRESTZIDEEZZSND (X2),

4. EEAMBHEEREAORRES

BRI G PHBEEEOBICH Z I THA L L,
KB X 2 B8 HS - IR$IUC X 2RSS - 18k
PEABIC X 2 IFRRRERE - K& e RIBZ kD GRS T
7 S ORI R EE I BV T, FhEN
b7/ E T HESIESLZ LIdKKkE LTH
Wi FTH Y, BAEICED T THR: FEEREA R
ENTVE EIEFEVHEv, BEEREMICX YL hs
r—2Ab 55N, TOREBIIHTINLBEREEZ
LEFEREIMBr—AELEDLILEELV, ZDOX
1T, WO AL 5T, £ OEBENIRIREIER
HIEICB W CZEOMBEAEZFHE ST 5 2 L IZHERET
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ik, as—rralkczitlssoirts 3, A
JRAL S ¥ 2 — VIR R RS 5 0%, S o Epilh
WIWHEHTH S, $74bb, bFGF I —KMIZ e
b AR ESHE B SR AR AR S~ & 5 b3 2 o 2 )
L, ToO—JTRERZR R BHIE O #hH %
MRS HEEZONL, &5, bFGFIZe T
va rEER S I S OEAR TR S, EARES
N7z NS OMBA IR X, MO RS & L
T, HAHVITMEFEOYE L CENENAEERE
K5 T2b0EEZLNG, L LT, bFGF
i, BRI B B BB O RIS VT, Bl
RLRRIE B RE % A3 % AR 5310 2 SR AR BN i oD 14 3k % 42
HEL, TORLEBELZGRFTTHOTRLI LI
X0, DR ERHBOBEAEEZFLET LI DL HE
Aohb

bBOTHEERZZ & TH %,

CO XD %, HEBMKRS MR - sz AN TR
H, B2VIEMRINCTHEHMET L7007 Tu—F &
L CHAERTS (GHAR L4 : tissue engineering) @
BRIV EBAINTWEG, HAEERETSEE I [T4EEE
FEYMFORMERETAHI LTI ST, WL
R OB REZ FRAE L, HMiFFL, EITHZ L% H
&3 2N EEOYM (REEH : FAEE LY (B
RN X)) &I ES N TnDE, EL
T, COPMAERTHFIIBIT S ZKHAT (triad) i,
OF Ok ZEHET L7200 “FBHI (stem cell)”
©@Z OFHNE A= RITIIZHEE - Bl - 551k 3 5 720
D “JBY (scaffold)” B X U@EAIIL OB - /5L %
T 594 b A DT 7 F V4T “signaling
molecules” THH L INTW5S,

SEFEA & THEW 2 bFGF 2 H W7z 9 4 F 7 A4
HEIZBWTY, bFGF ORHFNCHAR LHM 7R T
RBEGHRDONDLZ IR DBEEZOLND, Tb
L, BB A T RS 5 ZZHE R (A—2Z R

BRI D HEA]

O HRET& LTH
FAEHA Y

® ftHF& LTo
FA bAA Y

- _a
3 ERRENY 2 s SRR AR & 8 220 O AR AR
Tk
AR AE 2 IR T 2 B oRE (AR—2
A—F 7)) fEhHaEA L, RRPURSEowRE - B
Bl - AL D b D EY;E LT, £ LT Drug Deliv-
ery System & LT HHERET 5 bFGEF O EAIFAFE AT
Wiz

AX27) BBIOEAL, o, #HEOCRIELELAT S
bFGF OX:HDOBFEsMFF s N b, 72, HHZDD
DOPFEEN M0 Y L LTofEHx /L7
D, HEOYA bh A ERLEL SNDIEFICHEM L
TLNDB X9 7% drug delivery system & L TOHERE
BAHLTWD I LRI ENDETHAS D
(F3)s TP X 7% bFGF & w7 FAER T2 &
BT Lo AR AR S v, 2oar
7 MIJA K FHEAM SR O FEFMICDINH LGS D
DEWFFEIN D,

I, KA OWFFEE TLE AR B AR (S 5B
LT Bl Egsksy > 2 &2 AL,
PLAP—1 (Periodontal Ligament Associated Protein
-1) &fef LY BRIV &2 PLAP — HZ iR
JeHH B oD AR T K 0D i R L2 32 LS B L T 2 T RE
A REST 5 EBERSEONTEY, % HEM
WO AR T2 (periodontal tissue engineering) %
2% LT RY oBMoO—DLebDTIE, Lo
WEPFELN TV D, EY - EYFE L ERT YO
REIC K 5 T ERBEOIERIZHE O N5 IR E
WOHFITFICBVWTH5HEEARELLLDZDDLETFHES
Ns,
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1) Murakami, S, Takayama, S, Ikezawa, K., Shimabukuro, Y., Ki-
tamura, M., Nozaki, T. Terashima, A. Asano, T. and Okada,

and Okada, H. Periodontal regeneration by FGF-2
(bFGF) in primate models. J. Dent. Res, 81 : 2075~2079,
2001.

H. : Regeneration of periodontal tissues by basic fibroblast 4) Takayama, S, Murakami, S, Miki, Y., Ikezawa, K., Tasaka, S.,

growth factor. J. Periodont. Res,, 34 : 425~430, 1999. Terashima, A., Asano, T. and Okada, H. : Effects of basic fi-
2) Murakami, S, Takayama, S. Kitamura, M. Shimabukuro, Y. broblast growth factor on human periodontal ligament cells. J.

Yanagi, K., Ikezawa, K., Saho, T., Nozaki, T. and Okada, H. : Periodont. Res., 32 . 667~675, 1997.

Recombinant human basic fibroblast growth factor (bFGF) 5) Yamada, S, Murakami, S., Matoba, R., Ozawa, Y., Yokokoji, T.,

stimulates periodontal regeneration in classIll furcation de-
fects created in beagle dogs. ]. Periodont. Res., 38 : 1~
8, 2003.

Nakabhira, Y., Ikezawa, K., Takayama, S., Matsubara, K. and
Okada, H. : Expression profile of active genes in human peri-
odontal ligament and isolation of PLAP-1, a novel SLRP fam-

3) Takayama, S, Murakami, S. Shimabukuro, Y. Kitamura, M. ily gene, GENE, 275 : 279~286, 2001.

rEY I X

AR BEEICEET S

FAREPRNNA 7 4 WA S S F e EICH
GLTWR LI HRPMEESND L H Ik o TE
725, EERER E HEERE A0 A7 NFT
H % ¥ Y i (Helicobacter pylori) J&34e & o b B
WCDOWTHLRNICT S I LASTE R, MAMRELDR
Freid, a0 B 2 BP0 75 A BRVEREEDS, B
IZ5HRZTW5D, T, KN D DAY Campylobacter rec-
tus Tdh b, T C. rectus WL, H. pylori L3 3 v
75 2% (HSP) &4l 2hiE%2 b oI &8
borotze LA > T, WMAMEIEBEWIZRIZINE ]
RIS, TNHD, TLAF—MoOLELL-5FI2
BNV, B2 blE, T hARLEEERED

BEEMEIZ DWW T T — 1w 2SR E A R = N O [ B AR
7% & ONIZ Journal of Periodontology Z£12%8# L T & 726
ARFETIE, REWRKE 25, ISR B IR BB I R
OMBIEERMIAL TS L, E2ICH, BEwEMES
T AR #E O HSP S EPERAEICH G L Twa 2 &
% [EBRAERE ICF8 3R L C X 7=, 3E4E, Periodontal medicine
HOSHEIX, EELTE 2, L2L, RAbixEhzH
LWndob LT LTWSDLIFTIE RV, HEWIE,
HEIEEEICEBIRD D00, 1B EE & BN, F
TANVLERFETH Do FIUE, BREH O Z
b7 THEOBIRFETL H 5,

(BLH 7 1)
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Regenerative Medicine in Maxillary and Mandibular Bone
— Regeneration of the Mandible with Poly (L-lactic acid) Mesh
and Autogenic Particulate Cancellous Bone and Marrow —

Yukihiko KINOSHITA

Ingtitute for Frontier Oral Science, Kanagawa Dental College

E (jawbone), FAEE#E (regenerative medicine),

K1) — L — 2L {Poly (L-lactic acid)}, &#f (bone marrow),
Y PR R HE SR A B 5 K7~ (basic fibroblast growth factor)

&I

NEBE R S, AMEE e B2k o CTHBICHEBETE
BWITZEICKRE R RKEDE U101, @, B8
W& B\ VIZ N TA BT & Y @A THh 525, ZTh
FN—R—E1Ed 5, B THIMEWNMNBEBAILAESEFR
2L, BAEBZOFBRINDG LS, FAREIKE
<, MraASEHME 7 b D ICIXFHE OB 2 IERED [RIHE IS
ERADD B, —F, GE% L0 N THIZFEIZEH
TEDD, B/RDOERFRA 7T 7 ¥ MIAWETD
D, ¥/, BEYRILERND ZEIXTE RV, FHEH
BORET—VIIFRE O WA > 7 > hAasar
Bee R e B 2 ET D2 & TH D, TIEDOEYF
W & T2 FE2 Y, BARASEDS S Dk isE
FEZE X OO FEEZX L VbW 5 tissue en-
gineering DEHII I N HEL L DI LDOH 5,
AT T O LR OB & 255 5 25104358, L
DHMATE 2 ERPINERY) - L -2.#% (PLLA)
Ay va bt AW EHERAEEERHNIL, 5H%0
HUHL BHEICOWTHRRS,

1. BEE D Tissue Engineering

B OO FEANIE A LR AR EER, R

ZA) 1 20024E10H 29 H
Bl Ncp N S Wy SR

LOF % & 5 M Caai AT, S, @F %
W9 % s (scaffold), @EF MO & 5L % &
4 2% bioactive factor (CEFIIRMEWE) 7w Lid#
fZf%, HMIZFEZEZ0PH L TRNCHAAR, Ak
3H OB HEREZ B X 20, BFAEEZRKSEZ LT
Hbo REEIVNS WHFIIIREL M2 T, M
R R AL PRGBS BRAL AR 2> S 3B S N TE A EA
35 (Bl GTR %R GBR ) %, RENFI D KEL
7 B AR S AR BNE W E B B W ISHINE O F A A3
BHeEhb, ZOYE, AT TIRIFICRTEGRED) X7
BEHmWI L&, BREROMP 2 TIIIREITKE {EET
5L EFRTICERT HUEND L, B HEOEMNTE
MM & Ui, 19654F(C Urist 5L > Tid LT
WS & N7z BMPs (BEES »827) Db X A6
NTwb, L2rL, ITNFE L OEM, miER
MaZEmBEICOEHL 5T, e h~oRERED %
WV BERISHIICIE, BMPs 2 BATICE o, —E N,
FEREIICAE S & 2R W LIS A 7 2 50K
THb. 25— X PLGA 7 & O WU 44K B #)
AL LCe P a3 EF ¥ s BMP-2% BMP -7
(OSP—1) 7% FZHiRECES LAk, ZHIROMEEAMN 2 & ITH
WHNTWED, BT LIEELLZFRIELNTY
W, 72, © bOBFBOHAEIZITHYE O BMP &
VEEL, ZolzoTFHEeLnERI L), T A
NS B T LS B IEHE L v, SRITEET
BAD LG E OB LEEL 255, MildoiE
AL, FOFEERMINL, ez A f T, AR
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EE TR L2 RICEITICEIET S HEE, Thbo
fez &Mz ERE RITICBMT 2 HE2D
529, AEE SRR & TH TS, RS
JEG R B TS T EH IS e BIRET T RE D
5o —F, BREFETITEHBMETMYT PCBM) »HW
5N 5. PCBM (& aij BRANNE, g e & ff + oo A= 3
WHHEWE % & ABRIKESEWZ &, BIEEIRWE
Lk, BHME&E LTEATHwS, 7272L, Th%
FABOFEICHWSIZIZHW E 3 2 ERICE 2B
L, BT $ 5 THIICNZ 288 Gk
KV LA AR TH D, LrbInLH%k
R EFABERI»SWIN, HERT 2 EEF
Lwve ZHLITABRBERNESRY L —F 8
(PLLA) #ox vy Y2 2HEL, ChiFHETHY
TR AR N L 72,

2. PCBM & &Rt R Y — L —3LE8 (PLLA)
Ay axBAVWESEERLE

1) PLLA XA v 3 =2

PLLA % v ¥ 2130+ 820.5%10'® PLLA % %%
L, LT 715 %> b (0.30~0.60mm) %
WBL2boT, 70CTHRETETHSZ (M1, 7~
Y, Hi#B . T v P ERKICBITLPLLA X v a2
FETHEAEERRTIX, X v aidlFe ACHBRAEEEZ
R Z e, ERERNGIMKGHE~ra T 7=
ODEEVEAIZE Y, BE~5, 6FEZ2T, BAITHT
i, NS hb, 72, PLLA dZ4EAKPILA 3 » H#
FCIEWIREEZ R, D, HAKKTT 2% 2
D X 5 7% PLLA © RN IG & 58 B2 {13 PLLA
Ay Y aNFEEOLFMRE LT oo &k#l 2 17
L, 72, ZOHDGH, WIPUIPES BEOKR T IZH
EFICAEBNEWMECAN T b0 LT, iFFEFLw
MWEEEZ LI,
2) RIS H

(1) S HEB © 1995.4~2001. 91C 8 flif%* 2B\ T,
HEBEHEORE L BBEONEN GO NIz62681 (5 !
1, 15 ~T760%, FIATE) ICERISH SN, N
UL F RO B MEE 220, RUEREEE30651, FEh 5 61,
F#ige 2 B, FEIRZEM 1B, IME2HITH D, FEFD
YIBRT7 203 T BB B AS25 61, XIS A%32651, -
HIYIBEAS 2 BICTH - 720

TS BEMRIZPLLA Ay Yany— 1+ &
721 b L — 2 KIBIIC A TN I TUIRE, iR
LIOERE, BEL, TNEREFICATVLATA
Y —ICTHEE L%, ZONMICES > S5HRILL 72
PCBM Z73E L 72 (X 2). PCBM O &% 4 ~60
g (CFE¥%20.5g) THo7zo

QNEIIR - Wt 6 » HICBIT B8 S XHEE
I EAEREL MM L 72, FERICER (B

1 K -L-FAMEAY 2 EFHEHHAMA

BH A2 3Ll L) %3561 (56.5%), A% (B I & pH
P2, 3R TH LV HEOHBTHAEMEZLELEL L
V) A7 (27.4%), EF) (oW IThicdE S
2\) 281081 (16.1%) Td - 7z HEXh106IH 6 Fli
WG D 72D A v ¥ 2 L BHEHASRE SN
A%, F0H BHo 3 BNIEMEEE Tl & ZHE o [F Ry
HEEIT->72bDTH Y, BErOMATALEIZ X ) BHE
R OB, KRz &2 L72bDTH S, IV
B D A TR AT B X XIS B 12 LR B A5 W
fHITH > 7oA, METWAEREZIRD LN Do 72
(F1)o XYY 7 Bl 3 H1 E 5L o B R
LB ORRFEHESTH - 72,

14D ERE 74 (CF33.34E) o EDIBIZE3sHIIC
DNTHhDLE, BMEEOIKERISOALNIZSDIE 1
BID I TH o 720 RIEFNII W EIAMBEOEIRIZL Y
Ay a2 B BERLIZDDOT, BHHBAY 20
BREFICE DIER L 720 FHEE~OFREEEH X216, B
B4 > 75 v MBI 4 B C BT R A A S
ncTws (K3, 4), HESTOXHBIZETIE, 0~
10% DFWINA31H, 10~20%7% 6 B, 20~30%7H% 1
BIThotzo B (3~6» ) (ZFE X 23 HRA
TS5 Y MHHEAT E NI b DIZHERII AR L, L
HEALDHELEIN 2R Lo RPFEFmEEHARA 7
S v MRERAEBNZEERT 22 L23TE, T2
BWHEOFBMEICSN, PMEREID VR E, HE
DOFEE#EE L TENR TV S, REDRIIICIZEGR)
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1 FEYIERTT B OB BR

E )] Vel i %) H
AR B 17 5 3 25
(68.0%) (20.0%) (12.0%)
[X 3847 g 14 11 7 32
(43.7%) (34.4%) (21.9%)
2P B 1 1 0 2
(50.0%) (50.0%)
FRIEZE M0 1 0 0 1
o i 2 0 0 2
5 17 0 62
(56.5%) (27.4%) (16.1%)

®3 PLLA X v ok BREig
T 24T o 72 5EB
A T 405%, BYEOMETITHH N I XMEHE, £F
LT AN LEEEOCOXIBYREF Y T
L — MZ XY HERI TP TN 5%,
B BHBEAENEAET » AR XBEE, KIEH

M & 0 S8 AR

35y 7L — MDY, IEEZXHBEEZ R

TEIHEL WS,

1k & & IS BAF 2 AT &5 HTSRAIIE i i R o Tt )
PEETH Do & ARG P2 ] R Fir b
AL B DA § % S E IS B W TS T ED
BEHEL, H5VIIPREROEHN S THLERDOGH
BFBEPAETEDL XHICT L2012, MEFHERLTIE
BREE 2 AEHE T B & O e EENETEWE O RIS A D B \»

Wi &b
”’&%ﬁéﬁi
e A1) -L-FL8R
£ E Ay a2 bl—

2 PLLA v ¥ a & PCBM & H\W7= TG fED

R4 PLLA *v 3= & SHMaMaIc X 258 mAe

Witk HHRLA > 75 > b 24T 5 725EH

A D155k, B, 4T 4%, THEEREE (5K
OMI‘IHUI\/ I XMEE, TR & T
FEHAEMNZITY, 2FERICTL ATV A
TS5V N EITo T,

B HEHAEMESEr» Ho 1 T3 246
K AN = XE B, KIEFFBITIEEE L
T2EPEENTBY, £ 77 FoEfHE
BIFTH 5,

MR E &N 7Y v RERINTAE OB APLIEE 22
590

3. SHEBLICH T B bFGF DA

M AL R SE I e B85 K 1 (basic fibroblast growth
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factor, bFGF) 3MmEHAEZRHET S & & I, K
AL TSR O B 5l & A2 L CHIER kT 5 &
EDSRITD in vitro, in vivo DIFZETH S iz E o
oH5HY, HAKE LTCE#EEYSF >~ &Mz bFGF &
#EX 5 F k¥ (bFGF-GMS) %, KT 35 D
BRAREBICHEL L T, bFGF-GMS DB 812 KIF§
BRI 25, ObFGF-GMS IZ¥ 5 F » D45
fRIZPE WV bDEGE Z i L, JHE OB ISR 12
Bk, @¥5F VRTOOMH, WIUHEIZYS F
YOEKRFIMIFTH L, O T F R TIEHIEK
ZHETSHZ L7, bFGF VBRI HR bR X <
B 72DDX¥ T F »EKREIZI0%~5% D HUTH S
Z AR ENTY, PCBM & PLLA X v > =2i2& %
PAE P A2~ bFGF-GMS DG HHF T 5,

4. N1 TUy FBEEALE

BB ERBME (MSC) A 7Y vy FEAT
FDI2DDHE N LAMFERTH 5. HIRICHT 572
DITIE B FEMIE~D5LiEE D MSC % KR 38
T X BEFESM B X ORI scaffold @ BSE AR
PERV, TNETOEESOMBEHELTIX, MSC
DO YEHE & G FEME~ D 5bIZ1E bFGF & 7 F % % 4
VO EDBHEHAPRMBENTH o2 (KFERK), £ T
v P DOMSC %%Z4LMEES -TCP K (F A7 =V
F T, AV NN, RE) IR L, bFGF, 7
FH=HV Ly, -k VEBRMOD ET28
M, ZRITEERL, "M 7y PRATEZERL
726 TONA Ty FATHEZPLLA XYy 23
CEHF—IZHIEL, FMRI Y FETICBMLAZEZ S,
WA 43, bFGF+FF¥Y~H% Vv +p -7y tn
U ORI TIZ Y v ¥ — NI B ot
BARD b, RNTEOFHTHAENOILH O BRI
AR ENTZ (RIERK),

BEhHJIZ

FHE O tissue engineering ZBEEi L, S (5 HEiE
MM EAEARIERY - L -FEERA v > 2 E M
W AR A A Lz AFIZFEEEHR A ~ 7
F v MulRER AN B TRER L, EEE iR nIE
WCENTWDE I L, FMRENDL L, Wi T
HHZ LR EIFPELTETLNSE, L2L, K
W23 IR AT D IMAT & B il SR e, 5l . B A B 2
Th %o ARG DRI D MATAS AR5 R SEA
Mo, BRI e W E R IS L TSR, mATR
BIEHK & A3 2 AEFE LW E O B % idngd 7
Uy FATHEORSE, WHPNRRE 5,

A FE O B IR GRS HO B o B K 22 B 2 R A 2 —
FUEESVRE, TR RE AR — LIESVRE, & TERER
FHAIR R — SR, B EATA & vy — HIESVEL,
JCHEE R A E A SR, B INERRE R R A
BHCUESVRE, ANERIE AR A Be s B LA, Al
BRPRAE SR O FAIEIC L 2 b D TH B
L2 %,

b4 13

1) Boyne PJ., Marx RE. Nevins M., Triplett G, Lazaro E. Lilly
LC., Alder M., Nummikoski P. : A feasibility studyevaluating
rhBMP — 2 absorbable collagen sponge for maxillary sinus
floor augumentation, Int. J. Periodontics Restorative Dent.,
17 1 11~25, 1997.

2) Ohgushi H. and Caplan AL : Stem cell technology and bioce-
ramics : Frm cell to gene engineering, J. Biomed. Mater.
Res.,, 48 1 913~927, 1999.

3) RTHE : HEORE, MLy 7ur 74 TOHERETY] —
[BBEBM O LR ZD S L) (B :AM), L
FA, »HR, 2001, 137H.

4) Tabata Y. Nagano A. . Ikada Y, Biodegradation of hydrogel
carrier incorporating fibroblast growth factor. Tissue Eng.,
5 1 127~138, 1999.

5) BiRER, KTHE, REE—, KBF2, HAE A, HHRE
Z, £ /A IbFGF1&RE T F VR T O G KIEBHEA IS
BXIz9E® HUORES. , 51:324~334, 2002.
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foRu)

I o FRk154E 1 H11H (1)
Yoo ve Bl BEE M & fE
8D H K R B R &

H % m

EREZZHROELERENEMREZHET 2KV

BAREMEZXSEEEE BFRK—

[BHRHESE 2 Pl & LA 2 HEE T 2 4 ]
EAIHHER A OFMHE LT, TAERBHEZOH Lk
EHRMBEEKLONLENTH Y T3, RETLE19M %0
ZEED ST RO T — < AMEIE 5N F L
720 BEREDHEVLHFETONLZDT, LLTHE
KOBXEWMPL T AMEITHE LRV Y LTHE
WL 9ERAE LE Lze S HNINEEZ X2 A2 R
HINEETH D, 10EDORH LKL T L2%, RHEOML
FBANEZ OB A S, WED E Lz, Wind R

................................................................................................

B

TEE YA 135008 12 3§ B Ml B A4 AE L TV B0 3
A, T 2S, @8RBI E 352 L29RENTw
bo bbb, HEEIREEME AT 7 1 — 2RIk
ALIEIRZE IS SN D Z & 2R L7z, ARIFZETIEH
JEAIR DT B EEHROKRY) & 21T 5 HIYT, sRERRE
PER O G ERIE BN DG D W TER G & DI
igex &GO CTfre LT &7,

DI IRE B EE 2 & L, Tk & OaEREh IR
HREAL DY > 7 IV P 5, polymerase chain reaction (PCR)
12 X - T, Actinobacillus actinomycetemcomitans, Bacteroi-
des forsythus, Campylobacter rectus, Porphyromonas gin-
givalis, Treponema denticola @ 6 o> # J&l 9k BUPEH B &
UF Chlamydia pneumoniae, human cytomegalovirus (HC-

R BHRZICIR % & L2872 HIRE TS €2 X9
BRERPL L, FHEBLOBOZ L o7/iEHE S, 7
FELFEWELRY T L7

TERH S T DHENITHF I TIFROM A 26 H %
FRIMFFENEFER T ARSI E NS b Db Ww
T o SHOFEHERONEIZVT D ZDFEE D55 PR
sh, Rz b2 c{nF L7

2 b MBS HIHIICAT DN, e OF o
DIKFoNE L7z, 72, RAY —EROFTDH L%
FEmas TN, EFEFIROBER R EICOVWTHEY b
F L72. T SICHRFBHE S DML 22 3 S8 % = &
NF—JE 2D XD Rfliflid 2 HNTL,

...............................................................................................

BAREEHEE O CBIRBIIRAE » 5 DIk

AR, B O
(SRR - k)

MV) O %475 72,

BIE £ CTITERILL 72, s@B)IRE B EFSIN OB IREE T
DO FIT P. gingivalis22. 0%, T. denticola23. 7%, C. rec-
tus15.3%, B. forsythus5.1%, A. actinomycetemcomitans
22.0% CTH o720 TV INTT— 7 LOMMEZ, P
gingivalis50. 8%, T. denticola62.7%, C. rectus37.3%, B.
forsythus37. 3%, A. actinomycetemcomitans37.3% T & -
72. P. gingivalis & C. rectus Tl [IFER & EIRFIR T D
MR EIZBEATED Sz (p<0.05), Zh 5 DGR
&, BREE R N ASEIREIRE BB G- LT S e &
RELTWD, 5%, MR EHELL, BEEEz S
R T57:0, 5 EIRLTHRET L7z,



112 @ WREFEZHROE L AN EMREHET £V

5 CREREEEORN LR OHEE

¥ CREBRETTIE, R L D EE LB EICRE L
TWBIEND BB, LALEDS, THETICHT
bITEY T VIEBEREOWEBREIZHET 50(%8 T,
ZFORBEWLIBIED A H = XL ZRIT 5 ETICIEES
T, RLAIZINET, ¥ VEBERICHERER T

T — 7MW Z R L C &R, [RBRE BT o i JE B R
WZB 2 ERMEIE, BOAPENEJE S0 R E KT & [H
%2 Porphylomonas gingivalis Té % Z & Z B & 22 L
T&Ze SO ENLFT 7 JIEBERETIX, P ginigvalis
G LT i BRI BN Ae 51 722 OGS A3 % DT
BTV LFEZ TS,

WEMSEWRET A1 E LT, &7 VIEEREHR
B BB D B G VE & RS R A AT o 72 BRIA LA
W% $REL - K528 L, P gingivalis D55 - 12 A fE % 5-l
L7250, EEFHHskoMz X v b & Y iEEFEOMIE
THRE O - BARPERICEMHEZ R L7z ZOZ &
&, ¥ VHEBEREOWER T v b EEASERE IS LTS

MRS & B B ERARAS 1Z, BRAKEREC B\ T A A5k
D, HHICHREITETH 52 05, FFICHENIBRAE
WKBIFZ2AZ)—=7ICEHTHEEEZLRTWY
5o LA L, BIRERTIE, BEW & MHBEP S KT O
F— F DI O VWIED D TH B,

AWFFENIMETL I X 5 R ETRZ W OWiseo—E & LT
LA b L REY (8—OHAG) DM ZE4T- 72,

RIEZ LW X VIR L 2L b L 2AATTHE
5L, DNAHD2 - FFF 77 72 D M HEA
ENT8-—OHAG WEK SN D, Z OIEHIEIIFIEHE S
N %K, 8—OHAG O JE THIK & Al t~HE & h
b, TOZENHE-O0HAG ZMET S 2 &2k,
MEOBRILA P L ZADIRELHETE B EE R, WERF D
8 — OHdG %iﬂﬂib HiJE R & OAHBIIE DWW THRE L 72,

H AR 228 24 54 e B BRI Be 12 Sk e L 7= skl s 5
I MEEECHEOR LN D DR EE L L7,

WARDIRIUI /ST 7 4 2% 5 4BIHBL, ZFoR

REEORA

MRS, REPEE, ARMBEKR, WkE ﬁ
FRIEMRY], Bz, FRETGH

ON:E 211Gy e o) ﬂ(ﬁiﬁ*ﬂ)

BYMETH B L ERLTEBY, B2 5 0 P gingvalis
EAELHERBERESCLEELNTICRDEEZS
7z,

Sk, wEEIEY:, TIPSR B X OVNBRH O E MR
I EME, ¥ YEEREko LR O P gin-
givalis JE&H I X D H EfEZ S b 4R 4 etk % 288 L
Tk EZTWb, TD72DIT, ¥ VREBEHDB L O
HWHEOHRA LEOARSEMIEEERL, ChsxHnT
5y BRI LR D 5B X A = X 2B X O
B DRSS R MR DB D W T, W0 R
HLTWSTFETH S,

77 IEMEREICEEE 72 P gingivalis J&He A 1 = X A 7
5 N AR A - IBEEZRET 2 A =X L2 5
PN B Z LF, ASEGEE ORI A0 B 2 v R
DOFB LIERITHEDD &, b TRFH OREHRIC

KIZTRIRDRECEWFFTE S,

ERENRHE

AR, EEEZ, RS
(HK - o - )

DWER Z RN L 720 Z D%, BRIRST A —F — %351
720

WEI1Z8—OHAG Check (HAMEMN &) 2 H
vy ELISA #EI2TIT - 720

%@ff*% W 3 A 58 — OHAG D # A3 8 T &

, JRE T HE A S S O M D8 — OHde%FF

imi)‘o 770 (fEH # 1.56=0.1ng ml, B JE K B
#14.28%0.1ngmé) T 7z, PIEHEEIC X V)Eﬂ*f‘vﬂi
PSR4 % L MR 08 — OHAG &4 L7z (GHEHEHT :
3.29%0.21ng “mé, MIHEHEE 1 1.80+0.18ng.ml) o

Pz & X o intig#izic X 28 LA b L R A58 E %
DOIFREIT G- L TWB I &R E N, F7-, MERFO
8 — OHdAG D IIMEIC X 2 B JEIwZ W oA H E &
LTEHERVIESLZ LAVRENT,

Gk, MEEH D8 — OHAG MIE I X % B 6 D i XD
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