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A passage to SNAREs

Taishin TAKUMA

Department of Biochemistry, School of Dentistry, Health Sciences University of Hokkaido

Abstract

Although the “SNARE hypothesis” finally produced
3 Nobel laureates in 2013, the role of SNAREs in con-
stitutive exocytosis, the main secretory route of most
cells, has remained obscure. Here | describe a short his-
tory of a small biochemical laboratory where the role of
SNAREs in this pathway has been the main focus of
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investigation. The record looks at SNAREs from two
angles : 1) a passage to the visualization of SNAREs
and constitutive exocytosis, and 2) a passage to the
gene knockout of the SNAP23 that had been seen as
the most plausible SNARE for constitutive exocytosis.

1993). NatureFEIZ#BHK S 1L7zRothman® @ "3 @ X
I HEm L w B AR, I ROMREICE N, RS
X077 - TR -TJA4 T4 70— FRIZ— Al
ERNVICRo L) RS LbDTHS. 19834EDK

LT RiE

1%-1— v-SNARE

Sufton, KB o &,
Matwre 35 (19900

B 1 EEREE AL OSNARE. SNAREMR AT SN 5135 22 LLHT 2 5, BEREO L K2 P28 B kk C ) 78 & 72 45 UhBY i

BIZT L MEOBIETEY (BEEEZ -RSETHD) 25, MREMBTHIRIEI T,

FHugik, ¥F 7 A/NEDOV-

SNARETH» AVAMP2 (%) & ¥ F 7 ARIMLD-SNARE T 5 Syntaxinl (7)), SNAP25 (f%) D#&SNAREEF — 7[E+25, L

OMOLIIZTIA NV FIf VIR ZIER L TWwE LT A,



FH

EINIHF 2Lk, RAZHATY 72 0 12 b 50t 2 iFge L
Twa2b ) Tw/ b3, Rl 1IZHIH
ENTWDLYLHE, HOOWIZRICHE L Tnwb &k, #
NECT—ELEZ IR B2 TH5S. Roth-
man® [SNARERHL] Ti, 7% ¥ 32 HoOGH s
L HE/NaR S, TN VREERRTHUNMELE D,
MIFE & @i L CligsM i S s ¢, 5iv— b
T I ZETORERMAISE, SNAREL XN S 15
DOy NRFZHEIZEoTarybu—raEhTnb., ZL
T, OB, B2 SMIBOMIZES X
T, &TOMKICIET 2 —EH L L TR S,
W RBALE, SWomRRbo" LRI
Moz, FRINALFR, B4 Milao keI, &
JOMEFEDOSNAREZ H D IR L 7200 CTH A, dh S THE
204 D 20134, DWW IZRothmanZ & &r 3 A D5k
W —NOVIES - MR R A L7, [SNARERE
&, GO —REHE LCHYL LD TH A ) H ?
J—=RXNVERINEb 00, HOFWMORET % ED5
A W 5 SNARED £ E1E, WERIZE AL
FHAPTIREIIH 5. KRBT, SNAREMGH O FHEAE
e, BRI UM BT 5 SNARE D 2 i IH 12 Bk A
72, 1/MFRZEOEH O Z, T b~DE, /v
77k (KO) O3, &) 200825, ki
L nEES.

1. SNARE{REDFELE
SHERRY, MBALEY, BRI

AARIZIE, RVE ¥ 5T B NS R LR %
2 WS AV aE, Buik i B S SR 72
E, BRHE L 2 BT 5. — I,
EldiERR L b N BB Rk AR IS M, 2
F—rresurtr)arizk, M= v v s
W a AL T WA, FPICHI Z 270 Mhk
WAL, EEREDSEE D B DS TIE v, Al
FIHEHETERINVEVZHERRAFT VF Y ANVD L) %
iy o2 B d, B OYTH M/ N S5

ANDOEENZ, WA ZZLADPFIHENRTWS, X5
12, 8 BT AN E S 2 59, KRREOH A X

ZAHERES 2 ISR DO RS AT R TH 5755, DI
PSS D WA RIS LT Y, MFMEBTIZZ OB
D& AZHIZE S 7z (Novick et al., 1981). TD X9
LB, B 5w DRI & LI L OBEHE
ERIZLTVS.

— WA, WE CWEIR W & RERy (R
?) W o2BEICHEENS. HTRMEOT 3

1|

Z#12 / SNARE~DE

F—¥RWo k) % RENSW T, SWIhLT
IT—HRHID > THK SN, SwER ORIz 5h
TWwa, 737 —EO5uEE, SWiliomSI12m T
THEZ B, S BTRIIEL & MR oD LRl 5 DBHEE I & o T
RET SN B, BT, PURGWO XD % R 5
W TIE, PUROREE L BOFRENE, PUkEA IO 5
ALFE R ML TR L0 LHRETHRT L, Pk
OB T TOMBEIZ ) VA by 7T RERIIZ) LT
5.

LAaL, ETOFWMITOHEFIIEYYLBE3E2
DTHH ). DK, FIIEEHE LMD LT~
SFUWIEHT LML ERALRDTD, GUOLREEERZ 7
(Adler et al., 2013). IEFZ5EMEAZ B LTDH, A
F U ELHWERIZIEEA LR LNV, KB EHE
FTRHELSREOLF VIE, 1FEACHRMICTW SR
TBY, HWESNaF Y 3KISHET TEENICHE R
Mo, AT, BRGNS X0 SUEZ R LR
AR dH L, AF v EGUHERSHBEEZ Yy ¥
Y EHDORLE LTS, KIERFD L F 2 53 IEHH & 512
AT, SIEMERTF ORI & > TS 5. 5
ENDHLF VL, BEFSBETTENOKEZRINL TH
HWIRD B ENTET, 2 F VBE % o TEIEDEA
& & SICHRT 5.

KIERED 2 F 23U, SIEREIS, R W2 5
RSN TR T B DTH A ) . L, RIS
RZZIEFHEOZ WS, 7)) v ZHERICATPYO G &
% & o TR 2B, —IEaE IR T
Wb, T UZREEREN LMD A B = X LR
EETOME SN TEBY (Shitara et al., 2009), 7% Y
LA LT b b0 L fgEnG. 7Y i ke
L7 OMD5UME, IR0 R e LB TIiE, M
fa e Ak ICEAD—EL72) LTI S "HIRWS
W THD, AN EERIIIEALTVERDNS.
THEMW = FRERRGUW B DSV R
W L) B LBENHEZ 2O L\,

J—=NIVEDLPSRENLHRE

LR O £ L 72 5 7-SNARER#LIX, 32D
IO RN ERT 52 L TR SNz, 3HmE
&, 1) BEoMBN/NMIEREONZE 2) TV IRE
2B /M EOZE, LT, 3) ML+ TR
BT M EWE OO TH L. S -
H % % B L 7zSchekmanid, 19794F DR, BEREO i &
SRR EAR 2 R LRI/ % 2B b 5 % 5ol
ZF%2EEL, BELHOLMZLTE7 (Novick et al.,



The Dental Journal of Health Sciences University of Hokkaido 35(1) 2016 3

1981) (Kaiser & Schekman, 1990). SNARE{K# % $21E L
7zRothmanid, 19804F, FfgH 6 TV Y #E#E 2 LY H
L, Ao/l R % FFRESE L, 19884 I o 2k
L %2 5 72NSF & SNAP% %8 L L 72 (Rothman, 2014).
“SNARE” ki, Z® “SNAP" @ “Receptor’ % #Ikd
5. ZEFHEOPTFE Sidhofld, HR=EWH O
WA Z 2T 25 oMk E &) - B a6 L&
5, 19904E, Y F T ANRBTANY T L - V=D
2R/ T T F T INE I RIS L (Perin et al.,
1990).

TV EE MRS, B o/NMakIcBE ST 5
BETHEMAEEZET L5 VT EAWEE S GAET S
Z &1, SNAREMRFHDIEME SN 5135 2Ll 6 [ 5
vz (1), LaL, £hd DA ASNAREIRGL
b3 o, 3HHBOMEANKASH
SNAREMR G AAEFN D Z o DT IS 2D H ?
SNARERFLDFEANZIE, / —XVEDPSRENLZ—AD
MoeE OEELREMDE D - 72, Z Dim LIZSNAREA L
DHEE SN B HT4E, Montecuccok W) 4 7V 7 AWFZEH
12 & > CTNatureik 12372 S 117z (Schiavo et al., 1992).

Montecuccold, MEEEFRE R AR Y ) X A BR AR
EVE OB Z 1D, MEMELZISEI S A= L
IR L Tz, I LS otk EERIE, RAh220
7=y F6%Y, FFEORECEFGIIMEH
WCIUY fF &, R/ S W A I ICEAT %
%E % H >, Montecucco H 1%, 7 I/ BEESIOKRET
V—MFE, S, WO, WA EETLICL D

/T r7—¥Yoare sy Ay EEE L (K
2). ZIT, RELL 7o A0 REH N oo dih M RS &
&, PR ENL DR ZORR, G
FLARYV ) X AHEBOEHIE, LIV FTETLYE
v (BIAVAMP2) 7207 %, JeRIICHHST 5 2 &2
Ohtkol. ZOBBIMRMEICL > T, MEHEED
ERBREASRI S B LIRS, ¥ 7 AN
LIETEANHD & X7 B, VAMP2O X E A3 FEHITH &
H»EN7-DTH D (Schiavo et al., 1992).

VAMP2O M AR T 1E, BERE2 SIFLE O F T,
IR SN TW A, VAMP2UAMZ Y, BERED /M
i\ B 2 AH AR FE 25, TV ¥ % ks
B AT 5 2 L IZBRICR Nz ZRSDS, ks
ok, BEEO/NMlg L MEOEIEE R L E 2
LZDIETLHR R L TH A, BROBIZENIFZE % £}
ELT, BaEREO—BRIEHIHET LD, FIITED
Bridimi b7z, % LC, Rothman® [SNAREAREE] 7%, i
W72 (1) (Sollner et al., 1993). [SNAREAG | %)
W, BIEO DL Eh% ) R0, RELMHEVDE
FNTWw5. Lal, TOEREGHELSDOEALQIHMG
WIHURE S5 2520, RIROZTVWFICEE 2w
7%, Rothman® [SNAREMRGE ] 255 £ C, BRSO —
ML, LROMET 21X 2 B2 TWw.

SNARE & (3

SNARE (soluble N-ethylmaleimide-sensitive factor at-
tachment protein receptor) &1, FFLHN O /NE%ICE

EH

S
S5
N Zn* e i&iﬁ
: H: ERFUY
ss HE**H** E: #JL#EL’H

X2 WHEGZEERY Y X 2HERIIET HHEE. EH & RO AR &
N, SSHEATMEIRHEAREICH S L X, MRFEOTEMEZRT. B O fgE
&kE (Higy) TuF7—¥Y¥ovay vy A (——HE-——H--) 2358 R X
N7=2 LT, AW ALDEWIZO LD 72,



-

WT, /Ml Z0REORNIE A flG S 5 72D 1)

SIS 87 B % Z3 (Hong, 2005). Hiik/Ma
i Dv-SNARE (vesicle-SNARE) &, fZAY[EE 0 t-SNARE
(target-SNARE) 121, SNAREEF — 7 LIFIEN % %70
TIJWBhO R BaN) v 7 AMEIFAET B, WY
#L A2 D V-SNARE & t-SNARE 13, SNARE € F — 7 [il
+, BEITHAL, LOMAEBEMF L IICafVE
I VEEZERT S (M1 OFf%m). Z OSNARE#IA
AT SN B T & T, /Ml & B, Bk - Bl
L, WET2LEZLNTVS.

AARIZBUT B4y — M, AEOBEH S M o 45
EFICTOMME T, WML > TREICRE-TH
D, V— bOBEBUIAETICED L EREHRE FRL.
fbJs, MBIy — b &, MR % B
Dik&, FIHZ230HTA5Z 0 Ry =0 Y =4
ROPBEREN — b DAFAET . 1 ZITHA & D 2 DD
HEV— ML, BUE, »a 0 RCREEE S L LE R
LRTWAE. TOXHITHMICAYVMALZMIBA "W
BT, SNAREIZIE “BEIFE" & "EER
A" ZEEICBET 2 REPHESNTVS (Jahn &
Scheller, 2006).

2. A[{R{EADIE : GFPRIS 2 /N E

2008412 ) — N E & 2 E L7z FARME A28, +
T IR LRk Y v %7 H GFP
(Green Fluorescence Protein) 1%, 1990435 ¥
YR ETHULT ZHBIACHHENE L)1k -
7o, ROFNEFTHCFPRIG Y v X7 HIL, BIERR
gt h L T, AEXTMBATSY Yo HoB)iE
BB TED, MOTHERNAEY —VTHD. L
L, 4 2SNAREY > 3 7 B o] AL ¥k L 72201
FK, REREMIMICRBINRS ¥ —%E AL, SNARED
GFPREIG & ¥ /37 M ZWBUL L i3 725K ST
Whro 7z

FTARTIFAITHER 72 572, GFPESNAREY ¥ /X7
DONUGIZEE T 2 DCHi iR E T XE D, Lwv ) AR
HHEIRD S, SNARES ¥ /87 HDOENDOHLY A A
BRDOEBNGFPOSEET 2 ) e &, MEfTRE&
HHIEBRO 2L 72, THHOKRFTH%EZE L
TWT—HFHMBDIF, RMEHEZHT W 72 R
FETITWTHHITS. LEICWMIER>THTL 2H»
bl HOBRESHH . WIREREMICHED S|
&, RITHSEO AP BO THEL VW) BERTHH. 3t
L — = BAMEE 2 8 L T Cw 5 GFP-SNARE 2 IE
HhBeoh, The bk 7 aE—y — Tl

-
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LTWh7z®, RELRFERICH-> TWE0h, HITHIR
DD IZRZ o720 FTRNMESREE, WK
PR O AR 4, BEBR % < B 2 Bl % &1 O SNARE
FHRT ¥ —m kA2 LERL, 57 AEWENITE % J158
CEFILT N

WL CTHWmLEmABTE, EELTWRY
Ko, D SR D 2 A - Tnd &) A%k
BHEPEADPZ D% H 2 5 (Takuma et al., 2002). v-
SNARE & L T/ MEIHFTES % & b 72VAMP2
&, RERG TV DHEEICHEIIL, MRE2SH T I65
RET, HFOOMIBEICIZGFPIEA/MLIZIZEA LR
SN ahor (M3). t-SNAREE L CHIRBB I F 3§
% PR TW/2GFP-SNAP231Z, #% % B < Ml & 41k
AR L7z, BAZS T ORBEBEEE,LSOT 34
Aol BN, PR VEHOTHBEICKZ B
\F, AL DOGFP-SNAP23% b7z & &, AN ASGFP
THEDEND THERT S I &M TE.

b YKL 7Z2DIX, t-SNAREE L CHIKIIEIZZ3H$ %
&b 7zSyntaxind 7%, MMEBETIZ7ZR <, KAEOE
KEBEHEHFAELLZETHD (M3). ToEHEE
X, GFPE A LT\ Syntaxind % J88L L 7235412 3
Big2 s N7z, Syntaxind & GFP-VAMP2% L3884 % &
MHIEEERZTEL, BEX% B IEGFP-VAMP2D
BWEEER o2, 7272 L, Syntaxind & VAMP2D #i 4
A SN LD, WL LBEEE AL 208
HFIZHEON, EHLo0OBEM XA R EEAEK
W E N b o 7.

Syntaxind 2SHIEIE £ CTHik S 2 D % WO THERE T
&0, Syntaxind L MM THAKREZ BTS2 &
AN TWASBMuncl8cZ LA L2 272572 (K
3). Muncl8cidSyntaxind& 1 @ 1 THA L, Syntaxind
WLk G L CHRERETRRT 205215, ERZ B
EAMELNLEDETay 7 Lz lBbis, [HKIZ,
Munc18cid Syntaxingd & VAMP22S4 BB FE T B 8 7 il A
T HORWF, ZNOAHIRLNL & 5w/ a F Tl S
N, t-SNARE, V-SNARE& L CAROHERER 5BHET 5 D
2L, vy oEERIZLTWLEEZLN
7z (X1 4 ) (Takuma et al., 2002).

EB L 72SNAREFE IR 7 & — D — i, MEEIRICH
UF B HETEIAAT D 728 (Takuma et al., 1997 ; Takuma et al.,
2000 ; Takuma et al., 2013), 77/ A VA « R ¥ —
WKRLIZ N, 7 AFETROBKIEASI N2
BHxF v 7 THEMETEAL. Lo L, GFP-
SNARE®in vivoZEERI, FfEDOFHE T, KRR Hk
SERATHE A o 72,
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GFP-VAMP? GFP-SNAP23 GFP-SNAP23
in 3T3-L 1§88 in HS Y #iiRa +fl=rs

GFP-VAMP2 GFP-Muncl8c GFP-Munc 18

GFP-Syntaxind
in COS7 +Syntaxind +Syntaxind +Syntaxing +HR=2,

3 NFEMIBLICFEI X ¥ /2GFP-SNARE. GFP-VAMP2!Z )V VIR & ML, GFP-SNAP23II % b < MR ki, &
72, GFP-Syntaxindid [ O R E I FBL L 72, GFP-VAMP2 & Syntaxind % JL 58319 % &, GFP-VAMP213 Syntaxind & [ U Jsift
WICBAT L, (FTOES 2FH). FR= VLB E Muncl8cd L FBLIZ X 1, SNAP23 & Syntaxind O Ml H fix 5 48 % 4 &> T2

T&E7.

AR

Muncl B¢

DHRR

‘ ] ?

Synitaxind
DRSS ERESE vame2

8

LA

TR

S

'&hw

[
-

&
o ]
R %

s
if-—:’-r".f:-}}f-{r:
i

4 Muncl8cD ¥ v X1y & LTokE. Muncl8clSyntaxind& 1 @ 1 THiA L, Syntaxindld] 1@
EEB, BLY, VAMP2E OENE I CORMRLKEEZ W, Syntaxind & VAMP2AIA 3k Dk
REABET20ZMITTVEEEZILNL.



FH

PO EREA

SNARED W HUb S — Btk L 7=, WEDE S 7253
W b7 M ORI 2 28T 5720, FA
LR KPR EROEBBELGEIZ S, ¢ MEEAVE
¥ (hGH) ®7F A3 FEHGFTHWA., ZhaPCl2
Mife & e DRI OHSYMIIEA L, BEHITK
SN HhGHEZELISAETHlE L7z, FRMY, #fk -
WAL D € 7 VMl T 5 PCI2Mife TlX, Cca’' ik
RO FREIN 73 WAS, HSYMIRETIE, MR 756 A HE 72
E N7z (Oishi et al., 2006). & 525wl 2 nf#AL3
728, 79 A3I FNASHhGHOCDNAZYI Y L, GFP
LA U ChGH-GFPRHEIN S ¥ —2{F L 7-. Th%
PCI2MliE & HSYMINL I FEBL S &, LB RiL —H — B
FiCTH WKL (IR OB BILEL 28, g
ZOLDORBIETHILIITE b -7 (Oishi et al.,
2006).

ZF TR, FW/BIZE D X 9 7 v-SNAREDFEBL
LCWwahZAET 5720, GFPL @4 L 72VAMPZ,
VAMP7, VAMP87: EDVv-SNAREL, & hEEFRIVE
DRIEGAIT L B D T IRk L 72, Z 5%, GFP
-VAMP2, 3 X U°GFP-VAMP7D —k785, & MIKE RV
EVESUHW/NLOREFRIEE — B L TSN
7z (Oishi et al., 2006). S5 OHFFEICIE, FIEF5E
DRFBEE, KAFEFEPSML, KRR RIS
Pea, “Eranm EBL TN,

ERHHEABRBEHEICKSZBE

SWME T — DL S L — - B TS 2 01
K> THEE & 1o 72 8%, A RSH% (TIRF @ Total In-

%45/ SNARE~DE

ternal Reflection Fluorescence) BHMEE DA % i L
720 ARSTHOLBMEE L, e TRT5E 151D
ARXA=Y V7B REL %5, WY 2 BEMEHEAMN Td
5. FEHZMS5IIRT. GAVRITEOKR E WEHY AR
SIRITERO/NSPWHICAS T2 L &, AFA»D L
FELL A7 B &R % & L I3 B ORI

L7z, RGeS £100% K4 2 & 95 1I2BET %
A3, FEIIWO TGS 2L (7 7 % v &Y M) 2R

M5 b ANVERTROFMIZOBAE L TWS., =
Ty kv by MR, BEERC G L IR IS IREY
o720, HOUWEZREL D 5 HPIIT R 50
100 nmETICI SN A, o7z, e KICGFP
By o8 R RB R ATY, BEWTRLEOE
5 XTI N— T T AN LB B ISR S
4. TIRFOZ O X9 BYEEIE, /Mg & R o &t
MRS ORI 2 &, OG5 WE B 5 01
HTHAD LW (K5). TIRFOBEHTIX, B WIE
BEROKZIIEBHEKRD LIRS, TIRFHEMEE
DFAZRBELTHS, EBRICHMEGEEBIETLETI
L o7z, ZOM, B0y b7y Th 68l
BHAMN E T, EHEFBHOSHYZLEICE, VY-
BB EHE, BEKOBELT F/N A% HW
7z.

WIFRIC L, @I EIEE L 7-hGH-GFP D 73 R 1%,
BRIENDFE LK EZPTHPUOD2RHDTH-
7z2. hGH-GFPZ & t/IMilx, A THIDHHD L9
2, HeLaffifzodigFEcor A AL BEHL, £ T
Zepk Ty v LW 272 (Okayama et al., 2009).[ 2> ? &
NBFWPNERZAH ? ] LBEST-RTH . 6 1278
T, BROXIICFE LT A0 EbHEICH SN

A =y s - TR " B @‘ hGH-GFP: o
*t L e e L e @-’@
B TS S H—52 et
M - Bfig=1682 (C N
AR P

= BEzhi-RimR
= fiRwN

5 ARG HEOGBHMEE O JF L,
nmELNIC B 2 BOUWE 72 R I3 5 720,
THE AT K v,

(6)

@) \, VAMPS.GFP: {,

—

(A) IN=25 Z2DOFHINCBANT IR T Y 7 2 vt ¥ bhiE, Eild) S 208100
(B) hGH-GFPOJii% (C) VAMPS-GFPOMINLIE~DREE) % BlLE§ 2 DI/ D
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b

LI LI}

X 6

SO0

4000
20MM

600

400

0

GO

Peak Intensity

hwnﬂul__===

1 21 41 61 81 101121141161181201

Average lnlensity

200

a——

, O

L Ll

21 4

Li L] Ll Ll L] L]

61 81 1011211411611
Frame (9 (ramess)

51201

b FEEARNVE Y (hGH-GFP) DTIRF/MME. hGH-GFPASIG DK ZLITAEKD & ) IR AR E IR AT, N

W7 A7 A EHNAOBFRE CBE)L, BRIHZ B85 — U SKER5 725 7. HEsEDOwebsite Tl supplement7— % & LT

Bz Mo L TE%.

25, 10HOFEERT 1 MH L0 E) PORETH -7 (5
FEOwebsite TIE, WS OOl EZ LI N TE T
¥).
VAMPS-GFPD Bl 5141 b = % b 22005 4 7
gt X7z (Okayama et al., 2009). 1 Did/¥— A b
& AT 72—y 72 B DT, VAMPS-GFP% 563 L 7
MG & SEA @A L, VAMP8 D GFP AL A
Jal i L7z (K7). 8951207 4 71 “kiss-
and-run” L WIHIEDboLARTE D OGWARN & B Tw
72. VAMPS-GFPZ 568l L 725 = — 7 ko/MMiaid, Hiig

o & Befhg 2 A%, MMM & — RIS 5 2 23R, HNHE
Wb Latk, Mlais Sk, MRmE~ L5 &k

T IR MOV-SNAREFEAIZOWT b [AEED
FEBEBIRolzh, BRAEGREBGETLIILIITES
Moz 20044ELLRE, KAFEPFEOKRE 2T, BIEFD
B o=/ #ELS, FHHMoOMHI 2L, T
< FEBRZ R TL iz,

TIRFEIfEE L, BIfE, RVHEOLE 5T HRFPELA ¥ ¥
N LR OENE T HCFPRILA ¥ ¥ /8 7 B % [l
WHBTEL 2MTIRFV AT ANEN=Va v Ty
L, 25 & SNARE, & % \»idv-SNARE & t-SNARE
Y, 2% AR R 2 IRMCH 5. hGH-
GFP & v-SNAREZS AR ) DAL K & 72 - T, KRINSGOHK

ZRIZE LKA D DR, WOPRTAIZVWLDTH 5.
RERE 9537106 00 T 22 72 v-SNARE AT A2, HEDVAMP 7 7
e s AUN=DPPboTnDELEZLED XD 2E
Eh, GHROMETHMNIND L 2L

I

3. /v U777k (KO) NDiE : siRNAES /
LiRE

siRNA

T Y 53w L B > B SNARE D £ 8l 2 i3 9 % 121,
#SNAREEIE T %/ v 7 77 ML, 5W~OBEETHE
RI B, Lael, #EZF /v 77730
AZBBEIIG L TERTE 201, DWIRIEE T, BE
BT ORI ZENTE 5181 OWfFE=EICH)
LNTWi P EbA)E LTV FIIZZEFDL
& HWLT2BRTOFREME, §9/MIEETH FEIC
HHTE 2 FOMAIE, SRNAVEY L2, hAL X
WIFRICAE FNE DR 0P, RITCOFEZ S L
72bDTH5.

SIRNAIZ 4520~ 253 L D\ 2 REERNAT, 371l
2RO F—N= 7 &0 (M8). 19984, #
WCHEIAFRHEZRRWICHET 2 L5 sh, £
DH20014E 12 + OB T O ARIMEATE S Nz A



8 Taishin TAKUMA A passage to SNAREs

1600
c I

1400
1200
1000
800
G0 v

Peak intensity

1 21 41 61 81 101 121 141

420
400
380

360 r\i#'
" 340 +——r——v—
A3 M 35 3

Average intensity

1 21 41 61 81 101 121 141
Frame (9 frame/s)

7 VAMPS-GFP% #HI$ 2 /N AsHifui: & Bl A9 A TIRFE. 2 2 Tld/MMa & RO — (e W S5 555, “kiss-and-run”
EMHEN D — W ORA R D RO S,

Dicer
—ESRNA

siRNA

mRNASH &

8 SIRNAIZ X ZmRNADZME. SIRNAIZAE20~255 305w 2 APERNAT, 37 I 2 4
HOHSED % b D, Dicerk MHENLEEHRICE Y, HILHNT 2 RKERNADINIK DRI NS Z &
THKT S, ESNTsiRNA, B L I A S8 A S /zsiRNAW, RISCE X 2 B
BIRIZED ITAREZRD, BENOMRNAL AL CINZ 0T 5.

HTHAHFirek Mellold, 20064E12 7 — VRS - A% FBHAGHIHT LI AT A LTE{fLLZEE 2z bR Tw
BAZELTWA, A RREE T A A7 L. ML T ZASRNAZ - L, SiRNA T 7213
LELT, 72, mMRNAD X 512, FAEEEOMIET miRNAZ £ O 19 %3 13 Dicer, {E5H N7-siRNAE 7213

(8)
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mRNAZ 1 REHICL, TheHmBL TENE LS
MRNA % 73§ % I FZ B AR IERISC L I IE R 5 (X
8). SiRNAIZEEMMRNAZ 7ML, & ¥ 787 G % i
KTIU%FEEE F THET 2, MBI CTHIET
L7z v ¥y (KD) LN, #EfzT OEIEER
AR ER S, BHEZ100%1ED2 7 v 777+ (KO)
i, K7V THETHP DR TSI TS,
Fxlx, YWSiRNADOFEBANZ ¥ —%E AL, SNARE
AR T OFEBIIIN & AT, S 7 BERD R % i a2
THIEEN S o7z, FD%, siRNAZEEF - a3
BRIEA — D —HL BB, sIRNAFT I 28 R L
7. 20054FLARE, & IZSIRNADFEIN Y 5 — % R0,
SNAP231% U @ Syntaxin$, VAMPHH D siRNA % % ¥ i%
BH-BEAL, v 75T VRO SIRNAK R -
AT BN &R - 7.

SNAP23D/ v 7 4>

A %2 P 20 WA R T L 2 BR 22 IS 58 B9~ 5 SNAP25 &
WAL, SNAP231E, 1Z& A E 4 TOMMIZRELYT

T R284F

7) EEZLNTWD. MEMIEIZ B 5 SNAP25D &
TYE, v T Y ADOWETHEVLLTEY
(Washbourne et al., 2002), —##l}l2 TI1xSNAP23 7S
SNAP2S D% & #H ) b D LG E R Twiz., —,
SNAP2S DT 7 7 3 V) —I121d, MLIZSNAP29 & SNAP
47 (Holt et al., 2006) 2SH SN TW2b DD, K&K %
FRFMEIIK L, SNAP23%Z /v o ¥y v Lk &, o
SNAPHMUD D) 2 B8 2 W PRI MO TIRWw E IR S h
2. UEo#EHT, X v o ¥y v EBROR O
e LT, SNAP232S i b MEFL ATV & HIlr L7z, B
Z 5 {SNAP23IFAMMML D AAFICIHATH Y, /v 75D
YOLNUHEBE DL EMIBIIET 5L E XA TPHLT
(VAN
& AT RUIFEFITHN, SNAP23DFEBLZ & > %
7LV TI0%PIHI L7212 222 53, HeLafifig
DIHEN I DD 7% <, WO d & IRT L2
o7z (X9) (Okayama et al., 2007). & ®7z%, Hela
ML ICSNAP2S 2SS E L L TV A 5 &9 2 L7228, 38
BlizZ <, F72, SNAP29ODAUMER B Imd 72 H 7z

%728, SNAPSO MW ERIMA (24 A - AET 2oz, BFIFIZ, SNAP23 & [l |2 Syntaxind % 4 7
* ]
1 2 3 4 5 6
ﬂa.ﬂﬂn —— —— —— e —

SENAP-23 s s

I

Relntive inensdty of SNA2N

)
] T A Cast 1 1 1
- SNAPTS sENA A -
i
& a8
e g 3 B Cant.
"
- I3 2s | [179
;E ‘ : 115
- H
i 3 = 1.5
<y
|_I_ 2 i! 1
' M .
; =
. R T e~ ' 2
Incubatias lime | S3Eri

Imcabatian thme (hoar )

K9 SNAP23D / v 7 77 v HER (A) SNAP23IZ72\§ % 3FEFHDSIRNA (3,4, 5L =) EBT 7 F V12 F AsiRNA

(2V—v B YF4 T -arybu—N) 2Lz v ¥y e Z0%EE (B). SNAP23DIEBUZIZIZ0% Ff] = N 7-25,

[

DG WEL 7 VHh )R AT 7 % —¥ (SEAP) DM GWIIIEF THho72 (C). M5, FWHEROTL 7 VT4 VA

(BFA) &, SEAPHMZHR < HEL 7 (D).

(9)
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Vo 2w o2&y LTh, WG RE
%7272 ([X10) (Okayama et al., 2007).
CHiD 8 7 3 /% K\ 72SNAP23 % fig i il o 12 8 5l
BT HE, bEHEAEET S IEH HRSNAP2IOME) X 7%
WiFosh, 4220 YR L H5GLUTA (7 K plidg
EER) oOMRE~DY 7 Vv — FHPHEEIND
(Kawanishi et al.,, 2000). SO FIF U b - A HTF4 7
RIRDS, MR TOIERRCE 20 E) H, 87 3/
% R\ 72SNAP23D S BLIX 7 & — % HeLaffll Jg 1235 A
L., HEZGEHOMELZRZ. L L, SNAP23 L Syn-
taxind OSNARE G RIER TIE FIF v b - 2T T4 7
MRDPHERSIN2D OO, BN WBIEEEETH-
7z (Okayama et al., 2007). DL LR S, L4,
HE B 53 WA LS SNAP23 DS ZH Td 7o W & W 9 il 3 5%
L7

C O, BADZOBOWIETHEY R LRSI
7= (Okayama et al., 2009 ; Okayama et al., 2012). /J v
Fy ORI E LT, FAMESNAP23A R b ik YLD E W
LEZTD, FOE, VAMPZ 7 1) —XSyntaxin7 7
I —=Th, WENTWICHLEDSNAREIX, TNFET
DEZAHEHRSINT W42 (Gordon et al., 2010).
c, EEETEMRE LKRHE - SRSV T
b, FUELSNARED J v 7 ¥ ik, R 733
SN Br 5 2 %o 72 (Bard et al., 2006). LT
1%, HERI WA LIZSNAREIZLE 2\ WD TH A ) 7.
SIRNAIZ L %/ v 7 ¥ Cld, il HENS ~

RO 5T

A 1 i 3 4
C
BN c— —
12
SN23 - e o
ng
B
B8 1 F 3 3 4 i
synl 3 -
T ———— S

[— . ]

SN25

SN2G e s s s

Z#12 / SNARE~DE

N7 B D10%HEIIRAFT 5. IEE LA IZSNARE S
BEICHFETLIEZREL, /v o8y r&RICKS
10%FEEEDSNARET S, MM T > FH A |k —
VANTHICEDN R Z D ET Hikmairbl: (Be-
thani et al.,, 2009). L2*L, F4OEERTIE, Rald®
BCTERENS b v ZARISNARE SRR D, %
SNARED / v 7 ¥ Y P47 LT, HLLKWA TS
EH D, SNAREVSHENAFIET 5 &) RFIEEES
N7z (M11) (Okayama et al., 2012). L 2L, B
WIZBIT LSNAREDEENZ DWW, Ein T3 %8s
W TE R v 2 7 YEBRORENS, R
kA E L ZEICIZER DD - /2.

JYIDTITIR

20114F, SNAP23D#EfnT-KOY 7 A DIEHATAA S 1L
72 (Suhetal., 2011). L#*L, SNAP23KO~ ™ 2, A
A:3.5H HDOFFEM L v ) 4D TR TIRILT 5 2
EPHLNELRD, KO AR EON o7 KA
HIEITT, TVF 1Y aFIVKOT T ZADIEHE Y R
HAONTZD, BRI Lholz. THOLDOWREDNS,
SNAP23A WIS A 1D CHEE e Bl &2 K72 LT 5
CriEMenE koA, REBROEHRIEAHO F £
Rahse, FEFILOREKE LT, 1) SNAP23A’KOE
Mg, M55 - BERE 2 L JH ORI 530 3 A
by L7720, 2) SNAP23IZFE AW oM 51k 12
WIHTH Y, ROFEEAT =D L7720, &

Incubation time (hour)

K10 Syntaxind& SNAP23DF 7V - J w7 ¥ ¥ (A/B) 1,2 ba— VDAY 5> 7IVsiRNA, 2, SNAP23DsiRNA, 3,
Syntaxind MsiRNA, 4, SNAP23 & Syntaxind DsiRNA®D I v 7 212 & 5 5EBLNHIRDF. HeLafili (2 1XSyntaxinl & SNAP25 D 583
137 <, M Syntaxin R SNAPEIAMCAEIIIZBINT 5 2 & & 2o 72, (C) Syntaxind & SNAP23D ¥ 7 - v 7 ¥ %7 » IZSEAP

DOREM WM B L T o 7z,

(10)
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A B
=i Lysales I with anti-Synd
; ;_::.'h-tltl-. - :
siRMNA RN A
Co SN Svd + mah Co 5N Epl +
Sy —— —
— —
NIV —-——-4
F —
N3 Wia-3 — - A‘

K11 SNAREIZBFICAAET 5% ? SNAREDSEBENCAAAET 2856, SIRNAICK > T/ v 7% v LThH, B SN 5SNARE
BEKROBIZBL L 2WETTHSL (). LA L, Syntaxindb SNAP23% /v 7 ¥ 45 &, fILAICHERAE T 5 SNARER
(A) ESNAREHAAO= (B) &, FATL AL, MEEAFAT L REEIEGE SN/ Co, T~ b T —ILsiRNA ; SN,
SNAP23 : Sy4, Syntaxind : +, SNAP23 & Syntaxind®siRNA®D I v 7 A imab, I ¥ ba—)b - <7 ZHifk ; B-act, 87 7 F

7.

W 20 fEENE R SR/, LA L, SNAP23IX
SNARET®» V), BIHEDOWHEEMEZERMICE W 13,
DL THEL TV

g/ LiRE
HAAA LT [7 7 2] 25Y FiFsnszo
&, BEOTrFareIF—FkRE, 20144812 M
sz [T 2EBROREE] L) 7+—F
AN TH 5. HEBEFOMR%Z M X, Late breaking
abstract& \» 9 A IE 7 o 7248, A BAALF S THO

TALEN

1
DNAY]ER = A -1 2

(Forkl)
DNABSFATY—

TTALENIZ X 5SNAP23D 7/ Atk i DV THRE L
20134E/K, 77/ AHRAEICEID B 5650E, MU 1 EED 7
oz,

20134E D HLEE, NaturesICTALEN% i 5 7238 (5T /7 v
777 b0 (Kim et al., 2013) # W27k &,

DOV ZFDOREDRT L RITEK L 72, SNAP232KO
TX5%. RMIZTOMXZ20134E6 A, [R5 72H8ET
#KOTAHANLXZ L7 —ETALENOHFZ %L >~ b ]
LT, REORED Ny 7 AL 7.

TALENORE & & B X # K1212R 3. 2L X

E12 TALENIZX %% 7 Af@4E. TALENIIDNAKS G B A A ¥ EHIBREEZEForkISF A SR A L7z v 0 |
Thb. 2RKOTALENDS, BEMHRIZIIZATHIAVEI LI, Trty b 2HOBINRY ¥ — % {FiH

L. MIfICEAT 5.
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9 ZRTALENY > 78 7 B3, BEMECH % 12 & A Tl
EIE9E, Trky b 2ARDTALENEH R ¥ —%
AT 4. TALENIE, FHOMKEICPL7ZZDNAK G F A
A 2 CIRIERY 2 30k L, BWERETICHET 5L, W
IS F X TG S N7CHIBREE R Forkld v X 2 ffi 5 C
DNA%EIWI 9 4. Yk S L72DNAWL, b TTHEHEIC
B DN, BHRAHEAE L 2V 720 1E LWBEIZIZIFA
HETH D, RERHS ZEHI DAL LD HOiERT 7
L—A - v7 MEREZRZT.

LAL, FEBX F4LTH A+ =7W5e" ol
BT L7z, WNEEOSE 11X, TR 3 A & MR it
HMENBIETTDOTALENNRZ & — D AR PAEL LD 7
MY, EEOTFENNLI ol THD, FELE
BHA L ZOMFICERET DS H L ORI
oll bbb,

92 OWREEL, MRS A T2V EoMET, EiE
T/ o7y MRS Pr o722 L THB. SNAP
23BAR T2 5 2 HFTOREECHI % E D, 21y bAEKD
TALENNRZ & — % %G L7z, 215 % HeLafiffg 1238 A
L, ZROA -7/l % R - #IR%, Mliz 7 o—
YT B RSN ENEY] 2 KB ICE L
V= TV ALTEREWRL. FROEBRIIIE K%
HHEBEST LD, TOEMT LN, FTINHERZOEIH
oz

B TKOERTIX, 2 AROMFEYGMAEEICH S H—
BIZFZERICORL, M7V —24 - 7 MERE
B EEDLUEDND L. K OGMRD BT YIS
NIk, RBAENZIZIZER &% 5. 72, DNA
MY Sh, REDRZ o726 LT, 3HEHTIE3
DREBOEBIENRE L 726 ([~ - 7L —AER),
BWENDL T V82 E1E, 10 LET I BRI T
BT, RZIEFICHEET 2 TRENH 5. 512,
HeLaMiBZ X 19514 12 37 S, 604 LI b R ST
E7MEMETH Y, AT 2 EIZRS T, Geffk
DOFFIZL > T, 2nZ2 RIRISBZ 52 L BEZEL %=1
N 6%\,

AL, SNAP23HEIZ T D5EEKOMMLATE & e Wi
HWIZoWT, RIY74 7% #HEDOV) EREZ -
7o, Thbb, BIZTKOTT ZORENS AT, SNAP
23T D HEAE L BFHICALHTH Y, ZD-0%EER
KOMINBIZFLIR L, AeamZRmiiarZ g »4 &5%ko 72
EIRL7-0THD. LL, ZOMROLEZMEEYT
5121E, CrelloxPY AF A2k B354 ¥ 3 F VKO
Rz Vs % B D 5.

(12)

Taishin TAKUMA A passage to SNAREs

CRISPR/Cas9

ZFDTAH, ARV B DIDFD I WIVRARSE
DTALENZEERZ Wik L, 7= TIE ] §E % CRISPR/
CasIN7 ¥ — |2 2 HMRET 2 472, CRISPR/Cas
i, MR T 2N T 77—V TITAIFIZ
L, MEHDS S SOEEIERD L9 R Rt A
TATHAL. MEIE, BALTELTA VA ZRE L
L, Z®f4)%CRISPRORNARYIHIZ “# 4 FEA]”
ELTRET A, RIHALIYANVAPRAT AL, fLE
LTwa “AA4 FES “%ffo> TCRISPRA Y 1 )L &I
¥4 L, CRISPREATENR & B 12T ZDNAGREEZBLE
fikCas (CRISPR associated) #%, T %5 - B35
EVIHIHATH L. INEEBEEYOT ) ALK
WAL L7 DA%, CRISPR/CasOTH 5. AWFITIX, W
h “F osbsrLls, TnEHBHTLIERL
BT L, BRSNS RwEHIIL, A
ZAEDFILLSTNT VAP TS, L) Gt
5. MIIARPZD, ZOBFFEMFEOIEL S,
ZTCTHFLAHENLITH 5.

20144E12H, CRISPR/Cas9lc DWW T4y MZFEL TW
TeRDBRAS, T oA FEEME (HAPLMIN) o
Tt /722798 L) 7L—ADEic, €5 Lk
F o7

-
—

HAP 1 #fl k2

HAPIHIE X, v b oEfitkAmmMaichHRL, &
ML X 512, KEpoRfufks 12y M LR %
W, ZiEnT e A FoREiiiicd s (K13). HAPLAH
fazHwad 2 EIZXoT, Ftfkofiikd 25505
T, REELKOMNE L2z v & v, HeLaffifuT
Kborz, MOWT7IAML—Ya VB RRENS. &
LICH DT &12, BRET A — VIR 2BV TV
Haplogen (¥{Horizon) #Li%, #IET 2 BOEXT 2
L, v Ty bNEAza— R RY EIT TR
5. ZORED XD H—CANEZH 72 %, Fid
ECHRLONE, o7z, EXHEBRISES > 720E0H
B X, —HEIZHRRICHE D 20 LB L7225, FEL
D 1H»HEND20154 3 H, #MillaidlEv7z. CRISPR/
Cas9iEIZ & T, SNAP2EIZFIZ7L—4 - ¥ 7 M
BEeyoMar2tkra—Mtsh, Zorb01 7
O—YPinzDThsb (FTADBF—F—L, fER-EHh
Iho oMz, MIZTRshTnwd)., 207D
VU X ALIET A, BMEAIFO 2 ISR L
TED, WEVRLSTL—24 - Y7 MEEFTREZI 5T



A PR R A B SR

(Horizon Genomics)

13

P28

35(1)

X13 HAPIAIME & Gefifk. WL O DORRICHIESES R SN DA%, 2T 1HERTHY, BHBETE /v 27T M T5IC

i3,
HAPLHIZLZ,
H B BEAIEBLT 20 b7z,

7z. SNAP23KOsHNIE %, IEHWHAPLAHNG & F-, 1%l %
BEER R T35 0D0ERIT/HTZEMHL, Cluck
hGH-GFP DI 73 1 12 4 K ZEARD D e h o 72

(K13). CHIFEATABRLTHAI 2. /v o T
b AOEBKRICEILSKRFOTFRIIKL,
SNAP2313, M EESE & Ak 7 WC L HTIE R o
7o, A v oy L ER»SEE M LMW, E
LoD TH 5.

B & KoM DE(ZT-588l%, DNARA 717
LAIWCEY Ik L7z 2%, SNAP23LIALOSNARE # =
TFoRBICRELRENLON o000, FEL
LI B D B T REVED B 5 B DML T 12H L W IEBUK
TR b (B T). & v v OEEELS)
EHRIICHARDL, 27 =L OT—5 951,
CRISPR/CasONSEEM LIS D EAR T 2 B ET 5, 75 —
7y FOIBEIZRED Nk o 7. SNAREEIZT TH
5SNAP23DOKOAS, &9 L THAERGLICHE D 2 #n T
DORBUHEBEE RIZTTOR»., IhFEFTCICERS LB
BWF2E T — Z DL S A 2 L BT T, 4L BT
DM,

KREBIREOHEASGE SN2 L 2AT, ROFLI
BHIR & 7z

#¥hHUIZ: SNAREICAHN T

SNARENDE X, WMETLHFEY K- ) —VEBED
WEOWLE [f ¥ FAOE] o7 ) THDH. FilE o

(13)

1A 7 L—2 - 7 FVEREZ AND 2T TLw. XL, CRISPR/Cas 9 # JHVWSNAP23EIZ T2/ v 7 77 hL 72
hGH-GFPZ S8l 8720 . MNuIhH & RER I WM EBF X R SN o 72h, 584 - MEICB b 2 RO

TSNAREX, WEZICH#D W TR, R
TH 5. SNARE & OFEER 2 2 h 5 204%4F, fif &
PR THEIIEDE2WE, AL LkaiHlT
T&7z. HBEBEFicd by, &0 7r—< I8 55
REZHHERS.

H DL EFAISNARE L W) BT 2 fFH TR T A
B2 212, SNAREIZHIZHLT%2 DI T
BELRPTLENZIDOTIERL, BRE L OHGET
Ho7z. SNAREWX, 74X —ClEbN7zWEOT ;%
BEWL7:, EZhril-cedvols, L, 7o

[

N, ZORLLVWIFOHFEE M- Tz, By
X, WO b o ) BN SN S0l E RO 5

L, EIHILTH 2R R COFITTAIZL &Y, e
N7k 9, EavERVAATLE) L) D7,
FHRORICITETHIRELNLZWVEE L7228, ¥ —
5=y bOFEENPMWIZELPEZ R, ERER
SNARED A7 v Fliz Rzt &, Ry L
DO, BIEHTF OB T, SNAREICN bR Twiz X9
72

ZEH OB L P T LT & o 72 A AR
ERIEHPL LT 3. BHohIcBAamEit s T
THW7ZFEAE I, FRE D 5 L TREBHEEICRD
FL7z LSBT L LIFET. 72, RO wT
TAANyTarl, 7 N ZAETAVZEEERE I O
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A, PTLINETCRVHBHEEVT S 281
BRJed, WA, BANBIE LA, AIEAIRE
A, NEARFEE, AREEEASEAE, AR E A O T8
PN IEHH L BT 9. E5618, /MEDOTY 22wk
B 2 i LR T & o 72 AHE IR 750 B O 115
Bz LR TR B 50 B DR ZEHMBAZIIEH O F
LD A, ABICTBMFFEIILRY L2 ®EIC,
Rl < EZBRE K — b LT LE2s B o
Sl kAEEZ, R IR 5200 B o B L =l B B L
SIEHM L ETES. m, F AR O—
EBIE, 2014~ 20154 £ Al e 8 PR 27 A1 1R 72 e R} 7
OB LI L > Tibh -2 & 2L, (2
HOFERLIT.

- >
— -

X (73
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Abstract

An easily available tooth storage medium with cor-
rect bio—physiological properties is required to preserve
the vitality of periodontal ligament (PDL) cells after
avulsion. The aim of this study was to evaluate the bio
—physiological efficacy of Hank’s Balanced Salt Solu-
tion (HBSS), milk, and egg white as three storage me-
dia by comparing the osmolality, Na" and K* concentra-
tions, and pH of these candidate media with physiologi-
cal values. The result of this study indicated that the
osmolality of egg white is better than that of HBSS and

INTRODUCTION

Dental avulsion is one of the most serious traumatic tooth
injuries and is characterized by complete displacement of the
tooth from its alveolar socket, causing severe damage to the
supporting tissues and vascular and nerve structures (Gopik-
rishna et al., 2008). The ideal treatment is immediate re—im-
plantation, but this is not always possible. The primary goal
in cases of tooth avulsion is to preserve the vitality of the
periodontal ligament (PDL) cells attached to the root surface
until re—implantation can be performed (Gopikrishna et al.,
2008). Consequently, an easily available tooth storage me-
dium is required to preserve the vitality of PDL cells and
prevent ankylosis and replacement resorption after avulsion
(Gopikrishna et al., 2008).

Recent research has led to the development of storage me-
dia that closely mimic the conditions of the original socket
environment, including adequate osmolality (cell pressure),
pH, and nutritional metabolites (Marino et al., 2000 ; Melo

et al., 2003). The Na" and K" concentrations are related to

(17)

milk for supporting optimal growth rate. The Na" con-
centration is very low in milk and egg white and the K
concentration is very high. Milk is slightly acidic and
egg white is slightly alkaline. HBSS is used as a buffer
in cell culture media and helps maintain optimum
physiological properties for cell growth, but it is not
available everywhere. As an easily available tooth stor-
age medium, egg white has better physiological proper-
ties than milk for the preservation of PDL cells.

osmolality and are important bio—physiological parameters
of tooth storage media by helping maintain intracellular and
extracellular activities (Hall et al., 2006).

The American Association of Endodontics has recom-
mended milk as a tooth storage medium to preserve the vi-
ability of PDL cells (Krasner et al., 1992). Commercially
available Hank’s Balanced Salt Solution (HBSS) has been
used as a tooth storage medium (Krasner et al., 1992), and
Khademi et al. suggested that egg white is comparable to
milk as a storage medium for avulsed teeth (Khademi et al.,
2008).

The purpose of this study was to evaluate the bio—physi-
ological efficacy of HBSS, egg white, and milk as storage
media and their utility for reproducing normal physiological
parameters.

MATERIALS AND METHODS

HBSS, milk, and egg white were used as tooth storage
media. The egg white was separated from egg yolk for ex-

perimental purpose. Normal physiological conditions were
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obtained from the Textbook of Medical Physiology (Guyton
et al., 2006). The measurements for each sample were done
six times for every experiment.

Osmolality measurements

The osmolality levels were measured using an osmometer
(Osmo Station, OM-6060, ARKRAY Inc., Kyoto, Japan).
The osmometer consists of an evaporation control cover A
and an evaporation control cover B. A sample (tooth storage
media) was placed in cup and set in the sample rack, the
rack was placed in the instrument, then evaporation control
cover B was closed. Evaporation control cover A was closed
after the sample rack was set into the instrument.

Na" and K" measurements

Na" and K" meters (LAQUAtwin’s, HORIBA, Ltd. Kyoto,
Japan) were used to measure the Na* and K" concentrations.
Each was calibrated by immersing the tip in a standard solu-
tion and pressing the calibration button. Once the calibration
was complete, the standard solution was washed off with
distilled water, the meter was dried with a clean, soft tissue,
and then the same volume of experimental storage media
measured.

pH measurements
pH indicator strips (MColorpHast, Merck KGaA, Darm-
stadt, Germany) were used to determine the alkalinity or

acidity of the HBSS, milk, and egg white storage media.

RESULTS

The osmolality of different storage media compared to
normal physiological osmolality. (Table-1)

Normal cellular physiological osmolality is in the range 230
-320 mOsm/kg, and the osmolality of HBSS, milk, and egg
white are within this range.

The Na® and K" concentrations of different storage media
compared to the normal physiological concentrations.
(Table-2)

The concentration of Na“ in HBSS is 160 mM, similar to the
physiological concentration of 150 mM, whereas it is very
low in milk (17 mM) and low in egg white (78 mM).

The HBSS and physiological concentrations of K* are both 5
mM, whereas the concentration in milk and egg white is
high (38 mM and 30 mM, respectively).

pH of the storage media compared to normal physiologi-

(18)

Table—1 The osmolality of different media com-
pared to the normal physiological range.

Medium Osmolality
(mOsm/kg)

Normal 230-320

physiological range

HBSS 275-280

Milk 285-290

Egg White 295-300

Table-2 Na" and K" concentration of different media
compared to the normal physiological limit.

Medium Na' (mM) K* (mM)
Normal 150 5
physiological concentration

HBSS 160 5

Milk 17 38

Egg White 78 30

Table-3 pH of different media compared to the
normal physiological range.

Medium pH

Normal 7.35-7.45

physiological range

HBSS 7.30-7.40

Milk 6.60-6.70

Egg White 7.15-7.65
cal pH. (Table-3)

Normal physiological pH is in the range 7.35-7.45. The pH
of HBSS is within this range (7.30-7.45). However, milk is
slightly acidic (pH 6.60-6.70) and egg white is slightly al-
kaline (pH 7.15-7.65).

DISCUSSION

Tooth storage medium must have specific physiological
properties to support periodontal cell survival. The commer-
cial tooth storage medium, HBSS, is used as a buffer with
cell culture media and to help maintain physiological proper-
ties optimal for cell growth (Hanks et al., 1949). However,
HBSS is not available everywhere.

The osmolality of a solution is determined by the concen-
tration of the solute molecules and different types of ions.
Osmolality increases as the concentration of water decreases
(Remington et al., 2000) and decreases as the concentration
of water increases (Blomlof et al., 1981). The permeability
of water is very high in cellular systems and thus cells act as
“osmometers”, increasing their volume in a hypotonic me-
dium and reducing their volume in a hypertonic environment
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due to the osmotic movement of water. Both the increase
and decrease in the concentration of water are critical for
cells. Even short exposure to an external osmolality above
450 mOsm/kg results in cell death (Andreasen et al., 1981).
The storage of cells in hypotonic solutions may cause irre-
versible damage to the cell membrane, depending on the
length of exposure of the cells (Lindskog et al., 1981).

Waymouth measured the osmolality of different culture
media and studied the growth of transformed mouse cells in
these media. He suggested that these cells can grow in an
osmolality range of 230-400 mOsm/kg and that the growth
rate was optimal between 290-330 mOsm/kg (Waymouth,
1970).

Blomlof et al. evaluated the osmolality of HBSS and milk
and reported values of 275 mOsm/kg for HBSS and 250-
270 mOsm/kg for milk (Blomlof et al., 1981), broadly simi-
lar to our findings.

The osmolality of HBSS, milk, and egg white were 275-
280 mOsm/kg, 250-270 mOsm/kg, and 295-300 mOsm/kg,
respectively ; all are within the normal physiological range,
although that of egg white may be slightly high for support-
ing an optimal growth rate.

Earlier studies with other storage media found negative
effects of hypotonic media or low osmolality. Tap water
causes rapid cell lysis in the PDL because it is hypotonic
(Ashkenazi et al., 2000 ; Ashkenazi et al., 1999 ; Blomlof
et al., 1983 ; Marino et al., 2000 ; Pearson et al., 2003). Sa-
liva has much lower osmolality (60-70 mOsm/kg) and
therefore boosts the harmful effects of bacterial contami-
nants (Blomlof et al., 1981 ; Blomlof et al., 1983 ; Blomlof
et al., 1980 ; Marino et al., 2000 ; Sonoda et al., 2008).
Storage in saliva causes swelling of PDL cells (Blomlof et
al., 1980), indicating the importance of osmolality for main-
taining PDL cell viability.

Na'/K'—ATPase helps maintain the resting potential, af-
fects transport, and regulates cell volume, and failure of the
Na'-=K" pump can result in swelling of the cell. A cell’s os-
molality is the sum of the concentrations of the various ionic
species, proteins, and other organic compounds inside the
cell. When this concentration is higher than the osmolality
outside the cell, water flows into the cell through osmosis,
potentially resulting in the cell swelling up and lysing. The
Na'-K* pump helps maintain the right concentrations of ions
(Hall et al., 2006).

Na* and K" are very important for extracellular and intra-

(19)
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cellular activity. The Na" and K* concentrations are well bal-
anced in HBSS because it is an established cell and tissue
culture medium. Milk and egg white have lower Na" and
higher K* concentrations.

Although the Na" and K" concentrations of milk and egg
white are outside the physiological ranges, their osmolalities
are within range, indicating that other ions are responsible
for bringing the osmolality within range. The satisfactory os-
molality may make milk and egg white acceptable for short
term tooth storage despite their low Na* and high K" concen-
trations.

The pH of HBSS was 7.30-7.40 and within the normal
physiological range, whereas milk is slightly acidic (pH 6.60
-6.70) and egg white is slightly alkaline (pH 7.15-7.65).
Optimal cell growth occurs between pH 7.2-7.4, but cells
can survive for a long period at pH 6.6-7.8 (Paul et al.,
1970 ; Marino et al., 2000 ; Melo et al., 2003) ; therefore,
short term storage in slightly acidic milk and slightly alka-
line egg white tooth storage media may have little effect.

CONCLUSION

The bio—physiological properties of egg white, makes it a
suitable short term tooth storage media for avulsed teeth.
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Abstract

We developed a method to fabricate a novel com- mm in thickness (CR-specimen), was 189.8 MPa,
plete denture with a framework made of prosthetic hard which was approximately double that made of acrylic
resin (composite resin) and evaluated its physical prop- resin (A—specimen). The amount of water absorption of
erties and dimensional accuracy. The fabrication proc- the CR—specimen was 9.31 ug/mm’, which was ap-
ess specific to this denture involved constructing a cus- proximately half that of the A-specimen. Fit accuracy
tom mold with transparent resin. Two sheets of the measurement using the metal master model, which was
thermoplastic resin (ethylene—vinyl acetate ; EVA) four times as large as that used for measuring the di-
were placed on the working cast and pressed by heating mensional accuracy of crowns, showed that the gap be-
to construct the mold. An inner plate (0.8 mm thick) tween the basal plane of the metal model and the bot-
served as a spacer, and the thickness of the composite tom of the specimen for the CR-specimen was approxi-
resin framework was designed according to the spacer mately half that for the A—specimen.
thickness. Prosthetic hard resin paste was placed manu- These results demonstrated that the prosthetic hard-
ally on the working cast and pressed using the mold to resin framework can be constructed via a simple fabri-
build a uniformly thick framework. The framework thus cation method using a custom mold made of the ther-
formed was cured by visible light through the transpar- moplastic resin (EVA). It was also observed that a den-
ent mold. After constructing the framework, a denture ture reinforced with the prosthetic hard resin framework
was made by a conventional technique, using artificial had superior mechanical properties, lower water absorp-
teeth and a chemically activated acrylic resin. tion, and better dimensional accuracy than a conven-

The bending strength of the specimen made of tional acrylic resin denture.

acrylic resin, reinforced with the hard resin plate of 1

(21)
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Abstract

Introduction : Diabetes mellitus is a chronic metabolic
disorder that affects humans over a wide range of age.
A significant number of diabetic patients with a concur-
rent history of cigarette smoking visit the dentist for
dental treatment. The relationship between periodontal
diseases and cigarette smoking in diabetic patients has
not yet been documented in the Nepalese population. In
this cross sectional study, we evaluated the periodontal
status of diabetic patients attending a private hospital in
Kathmandu.

Materials and Method : A semi-structured question-
naire was used to record patient history, and clinical
examinations were performed to assess the oral health
status of the patients. The relationship between cigarette
smoking and periodontal health in diabetic patients was
statistically evaluated by calculating the odds ratios.
Logistic regression analysis was done to examine the
effect of cigarette smoking on periodontitis in diabetic
patients and non-diabetic controls with controlling the
demographic and oral variables.

Introduction

Diabetes mellitus is one of the commonest medical disor-

ders encountered by dentists worldwide, and has been re-

(33)

Result : An odds ratio of 37.27 (95% confidence inter-
val, 34.90-39.64) demonstrated a strong relationship
between cigarette smoking and poor periodontal status
in the diabetic patients. A significantly higher number
of diabetic patients suffered from xerostomia (20% vs
4.76% ; p value < 0.001) and oral candidiasis (34.28%
vs 14.70% ; p value < 0.001) when compared with the
non-diabetic controls. The logistic regression analysis
shows significant relationship between periodontal dis-
ease and xerostomia ; however, xerostomia decreased
the periodontitis in diabetic group in contrary to in-
crease the later in non-diabetic group. Smoking was
strongly associated with periodontitis in diabetic group.
Age and calculus were associated with periodontal dis-
ease in non-diabetic group.

Conclusion : The findings from the present study show
that the habit of smoking poses a much higher risk for
periodontal disease in diabetic patients than in healthy
individuals among the Nepalese population.

cently declared as a pandemic by the World Health Organi-
zation (WHO, 2009). The main causes of death in diabetic
patients are the microvascular and macrovascular complica-
tions associated with the condition (Moore et al., 2003 ;
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Jain & Saraf, 2010). In addition diabetic patients often suffer
from oral and dental problems, including xerostomia, burn-
ing mouth syndrome, taste dysfunction, dental caries, peri-
odontal diseases and oral infectious diseases, which are
mainly caused due to oral dryness and increased susceptibil-
ity to microbial infections (Kakoei et al., 2015). Periodontal
diseases are the most common and crucial problems seen in
patients with diabetes, and an association between periodon-
tal disease and diabetes has been widely accepted (Demmer
et al.,, 2012 ; Abrar et al., 2015). Recent evidence shows
that periodontal treatment decreases the level of blood glu-
cose and/or HbAlc in patients with periodontitis (Faggion et
al., 2016). In addition to diabetes, which is a systemic fac-
tor, local factors such as microbes, tobacco smoke and alco-
hol are crucial for the development of periodontal diseases
(Genco & Borgnakke, 2013). Although diabetes and smok-
ing are two, well-documented risk factors for periodontal
disease (Bergstrom J., 1989 ; Loe H., 1993), their interac-
tions with the diseases still remain unclear. In Nepal, 18.5%
of the population (aged between 15-69 years) smoke ciga-
rettes, with 85 % of them being daily smokers (MoHP, Ne-
pal, 2014) ; this ratio is almost similar to the international
ratio (Giovino et al., 2012). Similarly, the prevalence rate of
diabetes mellitus among the Nepalese population is almost
similar to the international prevalence rates 3.6%, (Wild et
al., 2004). However, to the best of our knowledge, there is
no statistical data on smoking as a risk factor for periodontal
diseases in diabetic patients in Nepal so far. The present
study assessed the periodontal status in smokers and non-
smokers with and without diabetes mellitus in a representa-
tive population of Kathmandu.

Materials and methods

Case selection and criteria

A cross sectional study was conducted among patients at-
tending the Kastamandap Polyclinic, and Department of Oral
Diagnosis at Dental Care Hospital, Kathmandu during a pe-
riod of 12 months from January to December in the year
2014. A total of 210 diabetic patients were included in the
study. The diagnostic criterion for diabetes was taken as =
6.5% HbAlc and =126 mg/dl fasting plasma glucose
(American Diabetes Association, January 2013). The medi-
cal conditions of the patients were previously examined by
the attending physician. The inclusion criteria of the patients
in this study were subjects older than 18 years of age who

(34)

were diagnosed with diabetic mellitus and had a minimum
of 20 teeth. The exclusion criteria included patients with the
2) extended fixed
prosthodontic devices (replacement of more than two miss-

following : 1) orthodontic devices ;
ing teeth), removable partial dentures, or overhanging resto-
rations ; 3) systemic diseases or other conditions that could
influence the periodontal status (other than diabetes within
the diabetes group) ; 4) pregnancy or breastfeeding ; and 5)
antibiotic prophylaxis for any medical condition within the
last 5 years. In addition, 210 non-diabetic individuals who
presented at the dental hospital during the study period were
assigned as a control group. Informed written consent, as per
the institutional review committee guidelines, was taken
from each participant for clinical examination and publica-
tion of data.

Questionnaire and data collection

A structured questionnaire and a data recording format
was prepared for data collection (Table 1 & 2). The ques-
tionnaire included demographic details (name, age, gender,
address, medical and dental treatment history, and present
cigarette smoking habit) and dental care awareness (number
of visits to the dentist, treatments previously received includ-
ing oral prophylaxis and periodontal treatment, knowledge
regarding the influence of systemic disease on oral health)
of the participants. The recording data sheet contained gen-
eral oral examination (of the hard and soft tissues in the oral
cavity including signs of xerostomia, candidiasis and dental
caries), and specific examinations for periodontal diseases
(including calculus, stains, bleeding on probing (BOP), gin-
gival recession, periodontal pocket and clinical attachment
loss). The data collection and clinical examination team con-
sisted of two principal investigators (BRA and MS), one
trained data—recording clerk and two qualified dental assis-
tants. Subsequent to the examination of every 15 patients, a
patient was interchanged between the clinical examiners to
confirm the reliability, consistency and uniformity of the

clinical parameters.

Clinical examination

Gingival recession, defined as the distance between the
free gingival margin (FGM) and the cemento—enamel junc-
tion (CEJ), pocket depth (PD ; defined as the distance from
FGM to the bottom of the sulcus or periodontal pocket,
clinical attachment loss (CAL ; defined as the distance from
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Table 1: Questionnaire
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Name :
Age/Gender :
Address :

Chief complaint :
Past and Present Medical History :
Past Dental Treatment History :

1. Have you ever visited a dentist?
a. Yes, | visit dentist regularly
b.  Yes, I visit dentist when | have pain in teeth
c.  No, this is my first visit
2. For what reason did you visit a dentist previously? (Please mention all that is applicable)
3. Do you smoke cigarette?
a. Yes
b. No
4. Do you have diabetes?
a. Yes
b. No
5. Do you feel dryness in your mouth?
a. Yes
b. No
6. Do you feel burning sensation and/or swallowing problem in your mouth?
a. Yes
b. No
7. Do you know that the signs of medical diseases can be seen in the mouth as well?
a. Yes
b. No

Questionnaire No : .........

the CEJ to the base of the pocket), and BOP were measured
at six sites (mesio—, mid—, and disto—buccal ; mesio—, mid
-, and disto—lingual) per tooth in all teeth, excluding the
third molars. For measurements, a periodontal probe (Hu-
Friedy PCP 2™, Chicago, IL, USA) with 2, 4, 6, 8, 10, and
12 mm graduations was positioned parallel to the long axis
at each of the six sites of the tooth. Calculus, gingivitis and
periodontitis were graded as per the criteria mentioned in

(35)

Table 3. Supra—gingival debridement was performed in pa-
tients with high amount of calculus prior to the gingival re-
cession, PD and CAL measurement. Restorations on the
proximal, facial and lingual / palatal surfaces were examined
using dental explorer, dental floss and intraoral periapical /
bitewing radiograph where applicable. Oral candidiasis was
examined based on the clinical criteria and confirmed with

laboratory examination whenever necessary (Laura and Yo-
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Table 2 : Data collection and examination sheet

Data collection and clinical examination sheet No : ......
Name :

Age/Gender :
Address :

Chief complaint :

General Physical Examination :
Past and Present Medical History :
Past Surgical History :

Past Dental Treatment History :

Oral Hygiene measures :
Brushing...... times a day
Flossing
Professional Dental care

Extra—oral Examination :

Intra—oral Examination :

Examination of Soft tissue :
Buccal Mucosa :
Labial Mucosa :
Floor of the mouth :
Hard/Soft Palate :
Others :

Examination of Gingiva :
Color :
Consistency :
Contour :
Stippling :
Calculus :
Stain :
Bleeding on Probing :
Recession :
Periodontal Pocket :
Clinical Attachment Loss :

Examination of Hard Tissue :
Teeth present :
Teeth Missing :
Loose teeth :
Dental caries :
Restoration :
Prosthesis :
Others :

Investigation :

Diagnosis :

Treatment Plan :

(36)
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Table 3 : The grading of calculus and diagnosis of gingivitis and periodontitis

Calculus index

Grade 0 No observable calculus

Grade 1 Scattered calculus covering less than one-third of the buccal surface of the tooth

Grade 2 Calculus covering between one- and two-thirds of the buccal surface with minimal subgingival deposition
Grade 3 Calculus covering greater than two-thirds of the buccal surface and extending sub-gingivally

Gingival index

Grade 0 | Normal gingiva

No inflammation, healthy gingiva with sharp, non—inflamed margins

Grade 1 | Mild gingivitis

Mild inflammation, slight change in color, slight edema, no bleeding on probing

Grade 2 | Moderate gingivitis

Moderate inflammation, moderate glazing, redness, bleeding on probing

Grade 3 | Severe gingivitis spontaneous bleeding

Periodontal Index

Grade 0 | Normal periodontium

With or without gingivitis but showing features less severe than that of grade 1 periodontitis

Grade 1 | Mild periodontitis

= Two interproximal sites with = 3 mm AL and =Two interproximal sites with = 4 mm PD or one site with = 5 mm

Grade 2 | Moderate periodontitis

Two or more interproximal sites with = 4 mm CAL or two or more interproximal sites with PD = 5 mm

Grade 3 | Severe periodontitis

Presence of two or more interproximal sites with = 6 mm AL and one or more interproximal site(s) with = 5 mm PD

Total periodontitis

Patient having any level of severity of periodontitis

CAL= clinical attachment loss : PD= pocket depth

Table 4 : Number and percentage of subjects (diabetic and non—diabetic) with oral candidiasis, xerostomia, and dental caries)

Non-diabetic control
7 (14.7 %)

10 (4.76 %)

147 (70 %)

Diabetic patient
72 (34.28 %)
42 (20 %)

164 (78.1 %)

Oral Candidiasis

Xerostomia

Dental caries

landa, 2013). Xerostomia was diagnosed based upon the
subjective symptoms of dry mouth as per the participant’s
complaint (Hopcraft and Tan, 2010) ; Typical complaints of
dry mouth and difficulty swallowing and / or speaking were
the main criteria considered. Detection of dental caries was
done under dental operatory light using a mouth mirror, den-
tal probe and explorer, and was based on the criteria de-
scribed previously (Ekstrand, 2004).

Statistical evaluation

Data were collected, coded, categorized, analyzed and
evaluated statistically. An odd ratio (OR) with 95% confi-
dence interval (Cl) was calculated to measure the association
between cigarette smoking as exposure and periodontitis as
the outcome in diabetic and non-diabetic individuals. Logis-
tic regression analysis was conducted for the demographic
and oral variables in order to examine the effect of smoking
on periodontitis in diabetic and non-diabetic individuals.
Statistical significant was set at p < 0.05.

Results

The occurrence of oral candidiasis, xerostomia, dental car-

ies and periodontal diseases was examined in order to assess
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the oral health status of the patients. Oral candidiasis was
seen in 34.28% of diabetic patients, which was higher than
that in the individuals belonging to the control group. Xeros-
tomia and dental caries were present in 20% and 78.1% of
the diabetic patients, respectively. The number of diabetic
patients suffering from xerostomia and oral candidiasis was
significantly higher than that of the non-diabetic controls
(4.76% and 14.70%, respectively ; p < 0.001). The diabetic
group showed higher prevalence of dental caries when com-
pared with the control group (78.1% vs 70%) ; however, the
difference was not statistically significant (Table 4).

In total, 55.23% of the patients participating in this study
revealed that this was their first dental visit, 17.63% had vis-
ited the dentist previously for one or more dental treatments,
and 27.14% visited the dentist regularly. Table 5 shows the
distribution of patients with calculus, gingivitis and peri-
odontitis in the present study. Further evaluation revealed
that 10.95% of diabetic patients and 52.86% of the controls
had calculus—free teeth, with 28.10%, 53.81% and 7.14% of
the diabetic patients presenting with grade 1, 2 and 3 calcu-
lus, respectively. Alternatively, 10%, 28.10% and 9.04% of
the non—diabetic control had grade 1, 2 and 3 calculus, re-
spectively. Gingival tissue was normal in 21.91% of the dia-
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Table 5: Clinical evaluation and comparison of different oral health indi-
ces in diabetic patients and non—diabetic control group individuals

Diabetic group —
frequency (%)

Non-diabetic Control group —
frequency (%)

Calculus

Grade 0 23 (10.95 %) 111 (52.86 %)
Grade 1 59 (28.10 %) 21 (10 %)
Grade 2 113 (53.81 %) 59 (28.10 %)
Grade 3 15 (7.14 %) 19 (9.04%)
Gingivitis

Normal 46 (21.91 %) 99 (47.14 %)
Mild 101 (48.10 %) 65 (30.95 %)
Moderate 46 (21.90 %) 38 (18.10 %)
Severe 17 (8.09 %) 8 (3.81%)

Periodontitis

Normal 52 (24.76 %) 107 (50.95 %)
Mild 107 (50.95 %) 63 (30.00 %)
Moderate 40 (19.05 %) 36 (17.14 %)
Severe 11 (5.24 %) 4 (1.91%)

Table 6 : Comparison of periodontitis between habitually smoking and
non-smoking diabetic patients and non-diabetic controls

Patient with Patient without
Periodontitis Periodontitis
Diabetic +ve cigarette smoking habit 142 10
Patients -ve cigarette smoking habit 16 42
Non-diabetic | +ve cigarette smoking habit 53 60
control group | _ye cigarette smoking habit 50 47

betic patients and 47.14% of the controls. Mild, moderate
and severe gingivitis was found in 48.10%, 21.90% and
8.09% of the diabetic patients, and 30.95%, 18.10% and
3.81% of the non-diabetic control, respectively. There were
no signs of periodontitis in 24.76% and 50.95% of the dia-
betic patients and non - diabetic control
whereas 50.95%, 19.05% and 5.24% of the diabetic patients,
and 30%, 17.14% and 1.91% of the controls showed signs
of grade 1, 2 and 3 periodontitis, respectively.

respectively ;

Table 6 illustrates the number of patients with positive
and negative findings of all the three parameters : diabetes,
smoking and periodontitis. The total number of patients with
any form of periodontitis was found to be 158 among the
diabetic group and 103 among the controls. One hundred
and forty two (89.87%) diabetic patients and 53 (51.45%)
non-—diabetic controls with a history of cigarette smoking
were found to be affected by periodontal disease. The OR of
periodontal problems was 37.27 with 95% CI (34.90 to
39.64) in cigarette smokers when compared with non—smok-
ers among the diabetic patients. In comparison, the OR

(38)

value was close to 1 (OR = 0.83 ; 95% CI, —-0.89 to +2.55)
in the non—diabetic control group indicating the strong asso-
ciation between cigarette smoking and periodontal problem
in diabetic patients.

Furthermore, logistic regression analysis was conducted
with controlling the demographic and oral variables. Signifi-
cant effects of smoking were observed on periodontitis in
the diabetic group, thereby strongly suggesting the associa-
tion between cigarette smoking and periodontal disease in
the diabetic group ; however, no statistically significant as-
sociation were found between the two in the non-diabetic
control group (Table 7).

Result of the logistic regression analysis revealed associa-
tions between age and periodontal disease in the non-dia-
betic group. Furthermore, xerostomia was found to be asso-
ciated with periodontal disease in both diabetic and non-dia-
betic groups ; however, contrary to that seen in the control
group, xerostomia appeared to decrease in periodontitis in
the diabetic patients. Calculus was found to negatively affect
the periodontal tissue in the non-diabetic individuals. No
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Table 7 : Logistic regression analysis for demographic and oral variables.

Diabetic patients Non Diabetic control
OR 95% CI OR 95% CI

Age 1.00 0.96-1.03 0.97* 0.95-0.99
Female 0.80 0.25-2.54 0.64 0.34-1.21
Calculus 3.58 0.85-15.05 2.32* 1.28-4.22
Candidosis 0.59 0.20-1.72 1.38 0.6-3.18
Xerostomia 0.16* 0.05-0.58 6.92* 1.3-36.93
Dentalcaries 0.50 0.14-1.81 0.92 0.49-1.73
Smoking 87.89* 26.00-297.03 0.674 0.37-1.22
OR=o0dd ratio ; Cl=confidence interval ; * =p<0.05

statistically significant associations were observed between
gender, dental caries and candidiasis and periodontal disease
in both the groups.

Discussion

The results of the present study demonstrated that the
habit of smoking poses a much higher risk for periodontal
disease in diabetic patients than in healthy individuals. An
OR value of 37.27 (95% CI, 34.90 to 39.64) in the diabetic
group indicates that cigarette smoking was strongly associ-
ated with periodontal diseases in the diabetic group. On the
other hand, the OR value in the non-diabetic control group
(OR = 0.83; 95% CI, -0.89 to +2.55) indicated that the
habit of smoking did not pose as a significantly high risk for
the individuals in this group. In the present study, 89.87% of
the diabetic patients diagnosed with periodontal diseases had
a history of cigarette smoking when compared with their
counterparts in the non—diabetic group (51.45%). After con-
trolling for demographic and oral variables, the result of the
logistic regression analysis demonstrated statistical signifi-
cance between cigarette smoking and periodontal disease in
the diabetic patients, thus suggesting that cigarette smoking
is one of the most important contributing factors in peri-
odontal disease.

Habitual smoking and diabetes are local and general risk
factors, respectively, for periodontal disease (Hugoson et al.,
1989 ; Al-Maskari et al., 2011). Smoking has been shown
to be a risk indicator for periodontal diseases (Grossi et al.,
1995). Nevertheless, the interaction between these two risk
factors and periodontal disease is not fully understood.
There are conflicting data regarding periodontal disease and
smoking in patients with type 1 diabetes. Although cigarette
smoking was a major risk factor for periodontal problems,
there was no significant difference in the risk between type
1 diabetes patients and healthy individuals in a population—

(39)

based study conducted in the USA (Haber et al., 1993). In
contrast, another study conducted in the same country re-
ported cigarette smoking as a major risk factor in type 1 dia-
betes patients when compared to healthy individuals (Moore
et al., 1999). A recent study in Saudi Arabia demonstrated
that periodontal severities were higher in type 2 diabetic pa-
tients with smoking habits when compared with healthy in-
dividuals who smoked (Javed et al., 2015). In the present
study, we evaluated the periodontal status of habitually
smoking diabetic patients in a Nepalese population and con-
firmed that the cigarette smoking posed a much higher risk
in these patients when compared with healthy individuals
within the same population. However, we did not distinguish
between the type 1 and 2 diabetic patients in this study. Fur-
ther investigations are needed to assess and compare the ef-
fects of smoking between the different types of diabetic pa-
tients.

Cigarette smoking is one of the several factors that govern
the periodontal status. Both cigarette smoking and alcohol
consumption are known to adversely affect the oral mi-
croflora. Tobacco chewing is one of the established risk fac-
tors for the development of periodontal disease in healthy as
well as health compromised individuals (Parmar et al.,
2008). In addition, a majority of the Nepalese people do not
visit the dentist regularly (Wagle et al., 2014). In the present
study, xerostomia, oral candidiasis and dental caries were
commonly observed in a higher proportion of the diabetic
patients when compared with the healthy individuals, and
were in accordance with the findings of earlier investigations
regarding xerostomia in diabetic patients (Sreebny et al.,
1992 ;
evaluation demonstrated inverse correlations between xeros-

Ben-Aryeh et al., 1993). Furthermore, statistical

tomia and periodontitis in the diabetic patients in the present
study. Hyposalivation is one of the risk factors for periodon-
titis (Al-Maskari et al., 2011) and is known to cause xeros-
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tomia ; yet, xerostomia is only a subjective symptom in
these patients regardless of reduced salivary flow (Hopcraft
and Tan, 2010). It has been shown that patients with dia-
betic neuropathy may present with increased or decreased
salivary flow rate (Lamey et al., 1984 ; Sreebny et al.,
1989), which may be attributed to normal variations in sali-
vary function, duration of illness in the individual studied,
and limited sample size (Lamey et al., 1984). The decrease
in periodontitis in diabetic patients with increased xeros-
tomia may be due to variation in salivary flow rate among
the individuals in the present study. Besides cigarette smok-
ing several other factors such as heredity, stress, socio—eco-
nomic factors, decreased immunity, poor nutrition, hormonal
changes govern periodontal status of an individual (Genco &
Borgnakke 2013). These cofounding factors always play an
important and contributory role in the disease process. How-
ever, further studies are required to clearly understand the
mechanisms by which these factors affect the periodontal
status.

In conclusion, the present study shows that smoking poses
a much higher risk for periodontal disease in diabetic pa-
tients than in healthy individuals among the Nepalese popu-
lation. Besides cigarette smoking, many other risk factors as-
sociated with diabetes may be involved in the occurrence
and progression of periodontal problems. However, the
mechanisms involved in the associations between these fac-
tors and smoking remain unclear, thus meriting further in-
vestigations.
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A interfacility collaboration case study of professional oral health care
in ectodermal dysplasia
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Abstract

Disciplined oral care for a female patient (age in the
fifties) suffering from ectodermal dysplasia involving
metallic allergies and chronic eczema, undertaken with
a combination of treatment at a hospital and a dental
care facility led to early improvements of the oral envi-
ronment.
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In facilities/hospitals outside the dental department,
cases where dental hygienists are specifically assigned
are becoming increasingly more common. It is shown
that it is desirable to coordinate more closely with den-
tal care facilities.
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(JEB S, 1976 ; Tprh s, 1996 ; KiEES, 1998). ZDH
T T B AV IR % B i JE  (Ectodermal  dysplasia an-
hidrotic : EDA) &, #MIE3EEIERUE O 7% 75> T i b i Bl
DEVEERTH L. oK, k& )4k cHE
IZEND Y, EPHo THRRH A ADRFEEME) Z &
L. BERENZEEIB0RATHL ZEh D, BHOK
IR DD THDH, BRWTH OIS H»
ICTE L0725, SRME D BN SRR D720
FBeL CWzZ ERSM S PDLERNEENRH 722 LH°
HERTE 2. HEAMBOMBEREIARTH 722 &
(&, EEAMRRESUERUE SRR T 2 3 O Tid v, o
FEREFEOMBEL LT S NmiEwEMo v 7 r
TH, B ES B o THEEZ 72D HEERIREO AR
WO olebDEEZLNL.

F7, ARBEXEPEESEREZEZRL (B S,
1996 : K5, 1098), B #ETA7Xql2.2-q13. 1T
HHIEHFHLMPIIENTWS (Thomas et al., 1993).
XPAARDOREIZ LDV RIET 5 2 L DB, &
PEDOFAER IO TRNE T TH 525, #@EOWEGHIT

SFEEOHLIAH27 10 (LS, 1976), 3+ 1 (K
FDH, 1998) DX ), EREAETIIR. ZoBH

ELT, BN O R 2 XTI Tn b r— A
VLW EDPFTONDG. T2 EORKNEIANT T
T O IFIROBIEHIR & IEH TS A Z7IRIZH S bR
2FATHRICLVISEREET LT LHHY (H
M, 2004), ZDr—RAEELLER, BIFAIIBL72%E
Kax B3 5 F R MEESEOERAE TN TV ITHE
DD 5. REFOYE MBS I FBEOEREHT S
Fd L, BEEERIZOWTIEHL LTI 2D o 7.
MR FERTEBIERZ OB T LIV F—RIEIZ DOV T
&, AUFOBE, WESOWMARLIE, FEOSVMEL
XBICR RS S hh ot Z0—T, T ME—Mk
B, B WE, BT LLE—IIonTIE, KRB
BOT v r—FHEICE DG LT Ao T
BY NS, 2014), &7 PE—EHFRIZOW
TIELELESONL TS (FIU5, 1994). 20K L
LT, B, MR, EHEOBEALIZ X Z 30 ¥ —HiE
DAL, IgARRED WK TAE Z 5 Twd (i
5, 2014). 1gAD % Ts-1gAlX 7 A< ML EE M



A PR R A R A

fa) oW ENAGEra 7Y T, MEGRED Tk
THY, HLE LI BIT B RIERM ORI E L
THEL T2, 7 b E—PER M S8 Tl s Nkt
L Cs-IgAD W ASEFHICIK T L T 5 Z & s &
NTwa (5105, 1994). F72, Veienbix (Veien et
al., 1983), (&R 7 L V¥ —0—Eo B & Tl IPRs 5
RWALE D SERNICHI S h 2 R &EIc L D, &
FIERREBHPERLINS] LHELTWS. Dol
LX), RFHHESEA, Kl Os-IgAD AT L
72 IR R AL R 20 S W S A, A TR IS4 B i
IR, FLRELAIHMVCRERZERTLIODEEZD
s (&, 2011).

TEHEPRBR IS D8 D AEEE, FEALDOR
fm7A512Au — 20Pd — 10~20Cu — 45~55Ag (mass%) b T
HY, WEFERSTELT, TV, §l, £%EH,
Pk RE O WM & U CHSh, A5tz Bz A )
VI APERMENTEETHS UhH, 2002). 4
BT VIVEF—ZOBENOEEPERTH L2 0 0b 5
T, EREOENICIZ L A LTERT, TEND Sk
DRFICRIET A ENEDDTELVEREENTND
(F5, 2011). AIEFNCBWTHOPERNICEET LV ¥ —
DG ERTHERIEIASNZNE DD, &HIT VY 4
HECTVVF Y THLHGH, A1V TVTANEENL S
ENHRBORRE L COlG gL, 7-WER
WICHEH SN L HEHIHREELDLONL VWD, 20
A bbb (B S, 2004). LALaAS, Zh
5 OB B 2T B IR & 2R, REN
AHE DL, BEBIERNEATLEILVLT T v T
PPREIND s, REMEREZTT-72. &BT L
WE—QZAF MALL ISR PNT T e, &AL
AL TCREIEE 25D, ZORE, RNTHE - PR
IEASEEZ ), PURE NS 5 L, PUR LT S 2
XY, TULVF—ERZBT I LICRDEEZLN
Twa ({8, 2015). AFEFITIE, WZITH L THEE
RHEERIC & BRI RI) L7, TRICA T, BUEE
ETS— WL Tz, pHAMRWERE T T4
JBDA F AT L THRAEE S5 WKL
BHolhs, THEEASFIZE ) A F LT 5 &m0
A LU7RER, YRR DB L TT LV F—fEROLFEC
DRV EZEZOND.

Lrlal, PR AS e VIRREIC ABEHR O B LT, thiF
PR BB & Be T IR O s AE L & oI X D, HEEE
&R AR & MBI X ) B T 2 E L
7z, 20144E OFERNC X, N O — Bk
7426, 9 H1106DNFFEA AL 2 EEE L T b, TOEG

21

(47)

=
L

35(1) P28 47
AR, BRI H 2 (FEYE)E, 2015a). HFk
AI TR B R 2 N PR AL it 732 V2 1 30 B oD o R IR R A I 0
5, HRFEE AR SR AR L ATREIC X 0 IR RS P %
Ho TWEHFr—AHE\w (ML, 2014 ; B, 2014).
—J7, BB AR H ) (R4S
48, 2015b), BEFFASZ WL SRR L ATELE S h
=AML TSI EDRIDPDNZ 5. HEFR W
e T OWPHEATIE, FBZHR O 72 DITREE L 72
EERRASBEN TIGEN LR\ X BRI E 2 0, KR
WREE ORI BT 5 2 8, 72, EROERE H
FHEE[GI, PRELOTEHE RENIEZR % Lo FHEL O
HEEHS &I D GRS, 2015). —F, BT
FRTIZBWT, HEMROES 71200W T O
T <, SWFHEER L L Colifhi 4257 ) CIE T 71
PRSI DRI ST (A 24 T % 7= O R R O Fr 7R AT
Beid, T, wikMEELOEBE [BEOM] T
E %<, THRFZHROMB] ICHRESh TS0 (E
ATrEA, 2011), BEEEOBHOMBIEHEINE % 5.
Lth, PR L O S SHICHICT A LICK
D, L0 BEHEORROI ULk A ORMEDS,
B IRk I BB T kA LIk on b X
5.
5
BRI R WIRBEICABE L7z, &/ 7 L VX =058
BEb N WE ) AR SERIE BOE B e LT, B
B S0 BE T I o> ok B} R Bl & 9 e s o B Ak A b S e
WA X D M OREr 72 L 72, ZOME, &
BT VIVEF— D5 IEH SN Th o 7208, BEOIIE
BREEDSRINC YR L7z, RS iR B R ARk L o
AR SN — AWM EZo0H ), Skl
PERRREE & O X ) WS rE TIN5,

i B

(%) HERMIARAERT CTHREL2E 0 £ LSRHBER RIS
LOEHH L ETET.

X (73

HHET, BILRE, SHRY], SWwl], RFE,
A&, EkHEE. EREFRERE - - — A TR M
Oy THEMENE )., H2 V=AW A&E 17
334—-337, 2015.

FEHSEHE, BEHDGIE @ AMUIRZEROEEUE. SIS R S
Wrinsge AR, alakAt 0 1991, 500-501.

REIEE. LIER 4R 7 LIV ¥ —HF%E. Dental Maga-

0
an



48

R R TR A E NN ERTE U G ZEa - Ca R e e

zine 107 : 56—63, 2015.

N . A N TERR T O B FE & 2 A i 5.
PEFkEEHE 28 (2) 1 19-25, 2014.

SUNE, ke, BPISVRREERASE L 7 b
Y —PEB R %5, B s # 16 0 691 -694, 1994
TERMESE, VadEsk, om s, REBIEHE. MRS
FERWASIEEZ N T LT > r— Mg -7 PE—
PERZ R DA BEE OBIHICOWT -, BT 21123
—27, 2014.

B, HEERT LIVE—JR#EEE 2 B, Quintes-
sence 30 : 2531 —2543, 2011.

BT EE. F— LEFRMEEO 72O DIERN %% 2 T7
& EEMFEGIE. 2011

IR BAE. PIR26E R H R (8 - B)RE) R4 -
e DR R, 2015a.

JEA ST B, P64 i AR AT U9 (kS 18 9% B AR
) oOfER. 2015b.

BAME—, BANE. WRHEET LV —ORIR.
Niigata Dent. J4 : 1 —10, 2004.

BpepopIBg, PHIGRERE, OEeE, IR, R4 KHE
i, S BT RAMIRRE FOURUE O U O B RHG
CIHMRES A NEBEEE 34 1 698706, 1996.
ANHE. UHE SO TR, #i#HEE 46 1 639 -
643, 2002.

BIVLSEN. ASABEICB U 2 A SR - R Y —
TXNT = A —ONYh S~ WEHESE 28 (2) ¢
12-18. 2014.

REEE, AW, BNEZ, PR, R
uJ, HJIRER. AR RAMIR 3 BT E O — Bl I X OA
FTO0FEM BT HEMZ L. 2 1192
—97, 1998.

FHAE. AR 32 SR UE O 5 8 AR RF — s D FE 41
BUIEOHBETED Ny 77— ERERERSE
TAAE 24 1 53-61, 2004.

Seses e

W A=
AR SR TG o

201544 A~

2
g

19604EA F 1, Koy
19854 BUH AR R A By - A 3
19894F L B REF R FBEth AT Je k)

(BRI B L5 HT0) 57T
19944:~20154E 3 H (%) HEf&E%
PSR R TTPENG Bk e =
HIEIZES

Bl T SR MRS XD WM O 7 2 FE i L 72 AMESE IR IE D 1 61

Thomas NS, Chelly J, Zonana J, Davies KJ, Morgan S,
Gault J, Rack KA, Buckle VJ, Brockdorff N, Clarke A &
Monaco A. Characterisation of molecular DNA rearrange-
ments within the Xq12-q13.1 region, in three patients
with X-linked hypohidrotic ectodermal dysplasia (EDA).
Hum Mol Genet 2 : 1679-1685, 1993.

Veien NK, Hattle T, Justesen O & Ngrholm A. Oral chal-
lenge with metal Salts(l) Vesicular patch-—test—negative
hand eczema. Contact Dermatitis 9 : 402-406, 1983.

e, WL, WIHTEE, MW, KRAEK, B
HHT. 7k A HE O 4RI I e 2 1 - 72 T R LR 3
B o 16, COFEE 15 @ 33-45, 1976.

Weech AA. Hereditary ectodermal dysplasia (congenital ec-
todermal defect). Am J Dis Child 37 : 766-790, 1929.

wwmwmwmwwmwmwm§

e



b RO A B SRS

(REVIEW)

vy

35(1) (49-54) “FHi284:

49

General Introduction of Dental Education in Universitas Indonesia

Citra Fragrantia THEODOREA'"?, Izumi MASHIMA"’, Futoshi NAKAZAWA'

'Department of Oral Microbiology, School of Dentistry, Health Sciences University of Hokkaido,
*Department of Oral Biology, Faculty of Dentistry, Universitas Indonesia,
*Postdoctoral Fellow of Japan Society for the Promotion of Science

Key words : Indonesia, Dental education, Curriculum, Universitas Indonesia

Abstract

As the world’s fourth most populous country, Indo-
nesia has a major concern with improving the quality
of life. According to the Human Development Index,
the quality of life index of Indonesians changed from a
value of 0665 in 2010 to a value of 0684 in 2014. As
compared to other countries, Indonesia was still in the
intermediate category, which indicates that Indonesians’
quality of life did not improve from year to year. The
low quality of life can be seen in the low income and
poor health problems of many Indonesians. One of the
health problems that frequently occur in Indonesia is

1. Indonesia

Indonesia is the world’s largest archipelagic state. It con-
sists of approximately 17,508 islands and is divided into 34
provinces. The population in Indonesia was 237.6 million
according to 2010 census data. This makes Indonesia the
fourth most populous country in the world after China, In-
dia, and the United States of America. Indonesia lies along
the equator ; therefore, it has a tropical climate. Further-
more, Indonesia has significant diversity of culture due to
differing geographical regions, histories, and ethnic groups.
This causes all sorts of problems, such as problems in trans-
port and communications. These problems can increase the
lack of oral health care awareness among the public.

2. Oral Health Problem in Indonesia

According to the 2013 national report on basic health re-
search (Riset Kesehatan Dasar/RISKESDAS), 53.2% of the
population—-93,998,727 individuals—have active caries. In ad-
dition, dental caries tends to be more prevalent and tooth de-
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the poor oral health status. Indonesia has diverse, nu-
merous islands and a pluralistic culture, resulting in
dental care disparities between geographic areas. There-
fore, professional and skilled dentists are required in In-
donesia. However, to yield the quantity and quality of
dentists required by the condition of Indonesian society,
the dental education system should be comprehensive
and integrated. This paper shares some basic informa-
tion about dental education in Universitas Indonesia, in-
cluding academic courses, admission requirements, cur-
riculum, and tuition fees.

cay tends to exist to a higher degree among older individu-
als. The data showed that 17.6% of Indonesians aged 65 or
older had lost all their teeth. This percentage is far from the
WHO target of less than 5% edentulous for 2010 and indi-
cates that oral health care awareness among the public is
lacking.

3. Dentist Distribution in Indonesia

Disparities in the geographical distribution of dentists re-
main a major concern and especially affect low—income
populations in rural areas. Hence, this is a significant issue
affecting quality of life in Indonesia. According to the Indo-
nesian Medical Council, there are 17,252 registered dentists
in the country. In other words, only 2.4 dentists were avail-
able for every 30,000 individuals, which is far less than
number that Indonesian community health centers need to
provide. Therefore, to get sufficient professional and skilled
dentists, the education system in dental schools needs to be
reformed.

In 2003, education systems in Indonesia were changing
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because of globalization. Therefore, the government released
a new system of national education (based on Undang—-Un-
dang No. 20 tahun 2003). This required national standards
for the educational system throughout Indonesia. It also
stated (article 35) that national education standards should
cover content standards, processes, competence of graduates,
staff, facilities and infrastructure, management, financing,
and assessment of education, which must be improved in a
planned and periodic manner. These standards are used as a
reference in the development of curriculum, staff, facilities
and infrastructure, management, and financing.

The Faculty of Dentistry in Universitas Indonesia was the
first dental school in Indonesia that was very responsive to
these new criteria. In 2003, the faculty established the com-
petence—based curriculum, based upon problem—-based learn-
ing (PBL) and a multidisciplinary integrated approach. There
are few published papers on the dental education system in
Universitas Indonesia. Here, we attempt to remedy this with
a general review of the current dental education system in
Universitas Indonesia, hoping to provide some basic infor-
mation for readers.

4. Universitas Indonesia

Universitas Indonesia is internationally recognized as one
of Asia’s top universities. It ranks 1 in Indonesia, 79" in
Asia, and 358" among world universities (QS World Univer-
sity Rankings 2015/16). Founded in 1849, Ul is one of the
oldest universities in Asia, and it is steadily growing into a
modern center for a sophisticated multi—cultural community.
Currently, a number of disciplines are covered in three clus-
ters : The Technology Sciences cluster (Faculty of Mathe-
matics and Natural Sciences), Social sciences and humanities
cluster (Faculty of Economics, Law, Social Sciences, Politi-
cal Sciences, Psychology and Humanities) and Health Sci-
ences (Faculty of Medicine, Faculty of Dentistry, Faculty of
Nursing, School of Public Health and Faculty of Pharmacy).

5. Faculty of dentistry in Universitas Indonesia

5.1. The History of Dental Education

The faculty of dentistry in Universitas Indonesia was the
fourth dental school in Indonesia. It was established in Ja-
karta in 1960 by the Minister of Education and Culture’s
Decree No. 108049, dated December 21, 1960. Today there
are at least 30 dental schools in Indonesia. The faculty of
dentistry has been accredited at level A by the Indonesian
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board of national accreditation (Badan Akreditasi Nasional /
BAN) because of its history, facilities, educational quality,
and research achievement.

Public
Health and Preventive Dentistry, Dental Material, Oral Biol-

The faculty of dentistry has 11 departments :

ogy, Radiology Dentistry, Oral and Maxillofacial Surgery,
Conservation Dentistry, Oral Medicine, Orthodontics, Pediat-
ric Dentistry, Periodontology, and Prosthetic Dentistry.

5.2. Degree Program

Five types of degree are currently offered in the dental
school Bachelor of Dentistry (SKG) degree, Dentist Profes-
sion (drg), Master of Science (M.Si) degree, Doctor of Phi-
losophy (Dr.) degree, and Specialist degree.

5.2.1. Bachelor of Dentistry degree

The program comprises two stages ; there is an academic
program with bachelor of dentistry degree and a graduate
degree program with the dentist profession. The dentist pro-
fession program is a terminal one ; therefore, all graduates
are expected to become dentist. The five—year bachelor of
dentistry degree is similar to the six—year Doctor of Dental
Surgery (DDS) degree in Japan.

The bachelor of dentistry program has academic courses
and clinical-skills laboratory sessions, which take place over
ten semesters. This program is divided into two stages. The
first stage includes both the academic course and clinical
skill laboratory. It continues until the end of the first semes-
ter of the fourth academic year. This period consists of
seven semesters. There are two blocks in each semester with
three to five modules in each block (Table 1), with each
block lasting for three months.

The second stage is clinical practice, which consists of
three semesters. It runs from the second semester of the
fourth academic year until the end of year five. In this pe-
riod, students are involved in an integrated clinical practice
where they work in a team under the supervision of clinical
tutors.

The academic program integrated curriculum is described
in Table 1.

In the first year, the module is called Basic Program of
Higher Education. In the next module, given in block two,
students are introduced to health sciences, ethics, and law. In
the second semester, the students learn about basic medical
and dental sciences.
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Table 1: The Integrated Curriculum of the Faculty of Dentistry in Universitas Indonesia

The Integrated Curriculum
Of the Faculty of Dentistry in Universitas Indonesia

Academic Odd Semester Even Semester
Year
1 Block 1 Block 2 Block 3 Block 4
Basic Program of Higher Education | Introduction to Health Sciences, | Basic Medical Sciences Basic Dental Sciences
Ethics and Law
University - Community Dental Health and |- Oral Biology - Oral Biology
Preventive Sciences - Basic Medical Radiology - Basic Medical Sciences
- Ethics and Law Sciences - Dental Materials
- Dental Radiology
2 Block 5 Block 6 Block 7 Block 8
Clinical Dental Sciences 1 Clinical Dental Sciences 2 Clinical Dental Sciences 3 Clinical Dental Sciences 4
- Clinical Dental Sciences - Clinical Dental Sciences - Clinical Dental Sciences - Clinical Dental Sciences
- Basic Medical Sciences - Oral Biology - Clinical Medical Sciences - Community Dental Health and
- Community Dental Health and | — Dental Material Sciences Preventive Sciences
Preventive Sciences - Clinical Medical Sciences
3 Block 9 Block 10 Block 11 Block 12
Clinical Dental Sciences 5 Clinical Dental Sciences 6 Clinical Dental Sciences 7 Clinical Dental Sciences 8
- Clinical Dental Sciences - Clinical Dental Sciences - Clinical Dental Sciences — Clinical Dental Sciences
- Oral Biology - Oral Biology - Oral Biology - Oral Biology
- Dental - Dental - Dental Material Sciences - Dental
- Material Sciences - Material Sciences - Material Sciences
4 Block 13 Block 14 8" Semester
Community Dental Health Program, | Scientific Report and elective Pro- Clinical Case Seminars
Statistic 2 gram
- Community Dental Health and | All Faculty member Integrated Clinical Practice
Preventive Sciences
- Clinical Dental Sciences
5 9" Semester 10" Semester
Clinical Case Seminars Clinical Case Seminars
Integrated Clinical Practice Integrated Clinical Practice

In the second and third years, the students learn about
clinical dental sciences. The students learn about biomedical
and dental sciences in integrated modules, including diagno-
sis, etiology, and treatment of oral health problems. This al-
lows them to understand about treatment and prevention.

In seventh semester in the fourth year, students complete
the community and dental health module, which is based on
epidemiological data. Meanwhile, they undertake research
activity, which is presented in a final report, either individu-
ally or in groups. This final report must be completed in or-
der to continue to the next stage, which is clinical practice.

5.2.2. Dentist Profession

Upon completion of the bachelor of dentistry academic
program, dental education proceeds to the stage of integrated
clinical professional practice, for a total of 26 credits. In the
professional program, students are trained to be comprehen-
sive in their treatment plans, according to the standards of
competence required by the Indonesian Medical Council
(Konsil Kedokteran Indonesia / KKI). This ensures that, in
the future, students will perform tasks in society while meet-
ing professional standards. Evaluations are conducted regu-
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larly in the dental education programs—for both the academic
stage and the integrated clinical professional stage. At the
clinical professional stage, the evaluation is based not only
on the skills acquired, but also professional behavior, such
as legal and professional ethics.

5.2.3. Master of Science (M. Si) degree

The program was established on November 19, 1998. The
program aims to produce graduates of international quality
and high integrity in science, able to develop knowledge
through research to support the development of dental and
oral health services in the community and able to apply this
knowledge in solving problems of oral health in Indonesian
society. The master’s degree can be completed in four se-
mesters. The master’s program has two courses. These are
(1) Science Program Dentistry Basic with specialization in
Oral Biology (40 academic credits), Dental Material (41 aca-
demic credits), or Forensic Dentistry (42 academic credits).
(2) Science Program Dentistry Community (40 academic
credits). Learning strategies in the master’s program include
lectures, discussions, active learning, and research. Since its
establishment, Faculty of Dentistry Universitas Indonesia has
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graduated more than 37 master’s degree students.

5.2.4. Doctor of Philosophy (Dr.) degree

The program was formally established in 1993 by decree
of the director general of higher Education (Keputusan Di-
rektur Jenderal Pendidikan Tinggi), Department of Educa-
tion, Republic of Indonesia (Number: 577 / DIKTI / 1993,
on the Ratification Implementation Master and Doctoral
Studies Program at the University of Indonesia). However,
the first class had started two years before, in 1990 to 1991.
Guidelines for education, too, had been drawn up in 1992.
The doctoral program aims to produce qualified graduates
who have high integrity, openness, and responsiveness to the
development of dentistry science and technology and
changes in society. Graduates should be capable of organiz-
ing and carrying out research, developing themselves as sci-
entists, and be active in science and technology internation-
ally, as well as being broad—minded and have deep powers
of reasoning. The learning strategies includes public lectures
on a range of health science topics, as well as more special-
ized studies which may include lectures, individual inde-
pendent tasks, discussions, seminars, and research. The pro-
gram can be completed in three years (6 semesters) with a
study load of 48 credits. FKG Ul has graduated more than
60 doctoral students.

5.2.5. Specialist degree

The specialist degree program started in 1948. The pur-
pose of the program is to produce dentists who are profes-
sionals with both general and specialized knowledge and
high ethical standards. The dental specialists’ education pro-

gram has seven courses that (confirmed by director general

of higher education, Department of Education, decree No.
141 / Dikti / Kep / 1984). These are (1) Oral Surgery (10
semesters with 120 academic credits) (2) Pediatric Dentistry
(5 semesters, with 55 academic credits) (3). Conservative
Dentistry (5) semesters with 56 academic credits) (4) Oral
Medicine (5 semesters with 56 academic credits) (5) Ortho-
dontics (5 semesters with 55 academic credits) (6) Periodon-
tology (5 semesters with 57 academic credits) (7) Prostho-
donty (5 semesters with 57 academic credits). The specialist
dental education system uses learning strategies in the form
of lectures, individual assignments, discussions, practical
work, presentations of case reports, surgical journals, and re-
search at the end of the degree. This program can be com-
pleted within 2.5 years, except for the Oral Surgery courses,
which take 5 years. Faculty of dentistry in Universitas Indo-
nesia has graduated more than 500 specialist. A summary of
the dental program in faculty of dentistry is shown in Table
2.

5.3. Admission requirement

Those who want to enter the university dental school
SKG program are selected in two ways, the state university
entry selection (Seleksi Bersama Masuk Perguruan Tinggi
Negeri / SBMPTN) organized by the national committee or
the entry selection Ul (Seleksi Masuk Universitas Indonesia
/ SIMAK Ul) organized by Universitas Indonesia. Students
who do not pass through the SBMPTN have an opportunity
to be accepted through SIMAK Ul. Similarly, in the mas-
ter’s,
through SIMAK UI.

doctoral, and specialist program can be entered

Table 2 : Academic programs and Degrees

Degrees

Programs
Bachelor

Master

Doctoral Specialist Professional

Dentistry *

*

Community Dental ¢

Science

Conservative Dentistry

L 4

Dental Science

Basic Dental Science <

Oral and Maxillofacial Surgery

Oral Medicine

Orthodontics

Pediatric Dentistry

Periodontology

Prosthetic Dentistry

LR 2R 2K 2K 2R 4
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5.4. Tuition Fees

In general, dentistry tuition fees at the Universitas Indone-
sia for the undergraduate program to the doctoral program
are around 120,000 JPY per year (by the current exchange
rate), compared to 500,000-600,000 JPY for the National
Dental School in Japan. As in Japan, students in Indonesia
are required to purchase pre-clinical training instruments
themselves.

5.5. Dental Education System

Previously, the faculty of dentistry in Universitas Indone-
sia used traditional teacher —centered learning strategies.
However, there are some disadvantages to this system ; for
example, student difficulty in integrating theoretical knowl-
edge and practical skills. Due to the rapid development of
science and technology in the present time, it is not possible
for all the material to be taught. Consequently, the faculty of
dentistry felt that this curriculum was no longer adequate.

Since 2003, academic education has been organized by
way of active learning using problem—based learning (PBL),
which emphasizes a student—centered approach. Before start-
ing the PBL program, all lectures include a discussion on
modules, PBL cases, teaching goals, related resources, cur-
ricular timetable, etc.

In 2006, the KKI established a nationally accepted com-
petency—based curriculum, to be implemented by dental edu-
cational institutions beginning in the 2007/2008 academic
year. Faculty of dentistry in Universitas Indonesia has organ-
ized its curriculum so that graduates can meet the competen-
cies required by the KKI.

Here is the brief information about PBL system and im-
pact of the PBL system in the faculty of dentistry in Univer-
sitas Indonesia.

5.5.1. Problem-based learning (PBL) is an alternative
pedagogical model.

It was first introduced to medical education in 1969 at the
McMaster University School of Medicine in Ontario, Can-
ada. PBL has now become an integral part of curricula and
teaching strategies around the world. Although the precise
format of PBL implementation varies, in general it consists
of an emphasis on learner—centered exploration of case—
based patient problems and the utilization of patient case
histories. This system was established to help the students
conduct the identification, diagnosis, and treatment plan as
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needed to solve the problem.

5.5.2. The advantages and disadvantages of the PBL sys-
tem

There are a number of advantages to this system : (1)
Self direction of the student will increase, because students
will be more active and will enjoy the learning process. Stu-
dent will select resources as needed from the journal, text-
book, discussion etc. ; (2) Both individual and interpersonal
skills will be developed, because PBL provides applicability
and relevancy to classroom materials, also it promotes stu-
dent interaction and teamwork, thereby enhancing students’
interpersonal skills ; (3) It develops a self-motivated atti-
tude because this system can provide a more challenging,
motivating and enjoyable approach to education ; and (4)
level of learning will be enhanced because the student will
learn context, definitions, information, theories, correlations,
and principles in a context where they are explored and inte-
grated with one another.

However, there are some disadvantages to this system :
(1) Academic achievement can suffer. Sometimes, student
find difficulty building up layers over layers of knowledge
from simple to sophisticated as is the case in traditional in-
struction ; (2) Time demands can be high. Students find it
difficult to prepare the materials or to complete the task on
time due to the inefficiency of problem-based learning. (3)
Operational costs are very high. The typical ratio of lecturers
to students in PBL is 1 : 10. Lecturers are required to mod-
ify their teaching techniques and skills to make them more
integrated and comprehensive.

5.5.3. The impact of PBL system in the faculty of den-
tistry in Universitas Indonesia

PBL system develops several abilities in the students,
such as active and significant learning, collecting data,
autoanalysis and synthesis, integration of knowledge, mind’s
logic for the detection and solution of problems, written and
oral communication skills, teamwork skills and ethical be-
haviour. It influenced in a positive way of the students’ per-
ception to solve problems and their motivation to achieve a
good academic performance. Through this system, students
were scheduled and prepared with certain discussion topics
that they difficult to understand. This system provides bene-
fits to the faculty and students. Students might propose the
discussion topics they need to know, specifically. Meanwhile
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lecturers could teach their students either individual or small
groups more effective. One of the impact of PBL system is
the number of academic graduation in the national level ex-
amination (Uji Kompetensi Mahasiswa Program Profesi
Dokter Gigi/ UKMP2DG). It showed that the percentage of
academic graduation in UKMP2DG was very high, ie 100%,
in this year (2016).

6. Conclusion

The educational system cannot remain stagnant, and it is
necessary to evolve in order to meet changing societal
needs. Additionally, examining core educational values is
the first and most important step during the process of mod-
ernizing existing dental education in order to incorporate
new methods of teaching and learning. With respect to the
profession which the students are being prepared that proce-
dural knowledge such as self—directing learning, teamwork
skills, problem-solving skills, ethical behavior, concern for
the warfare of community and environment, are vital to the
students’ responsibility in the future. Therefore, additional
research is now necessary to monitor and evaluate the out-
comes of these new innovations in the dental education sys-
tem in Universitas Indonesia. These evaluations are needed
to determine the ideal dental curriculum so that an optimal
learning environment is provided for students and so that the

best learning outcomes are achieved in the future.
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Abstract

Nepal is a developing country in South Asia with a
population of about 31 million in an area of 147,181
km? in 2014. Oral diseases are a major health problem
in Nepal, and a detailed understanding of current oral
health status and the dental education system in Nepal
is of interest. The history of medical education in Nepal
is 80 years old, but dental education is still in the pre-
liminary phase. Nepal has a very high incidence of den-

1 : Introduction to basic dental care—need as-
sessment

1.1: Current oral health status of Nepal

Nepal is a developing country with a population of 31
million an area of 147,181 km’ (Nepal Demographics Pro-
file, 2014), very similar to the geography of Nagano prefec-
ture in the central part of Japan. Fifteen percent of the land
area is comprised by the Himalayan region with snow
capped mountains in the northern part. Seventeen percent is
the flat terai region with the highest population density,
stretching along the southern border of Nepal. The remain-
ing sixty—eight percent are hills and mountains in the central
part of Nepal. Due to this wide range of geographical fea-
tures, the country is not able to provide medical care facili-
ties and education equally to all parts of the country.

The World Health Organization reports that 60-90% of
schoolchildren worldwide have experienced caries, with the
disease being most prevalent in Asian and Latin American
countries (Petersonet al., 2005 ; Wagle et al., 2014). Nearly
41 percent of the total population in Nepal is under the age
of 16 years, and of the total number of school age children
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tal caries and periodontal diseases ; and the ratio of
population to dentists is (about 20,000 to one). The na-
tional need for the training of dental specialists is a ma-
jor concern. In Nepal, the dental education system was
established in 1997 when the Tribhuwan University
started a Bachelor of Dental Surgery program. In this
review, we will share basic information of oral health
and of the dental education system in Nepal.

87 percent are enrolled in schools. The 2004 National Path-
finder Survey reports that 58% of 5-6year old schoolchil-
dren suffer from dental caries (Yeeet al., 2006). Nepal ranks
among the top 15 percent of countries worldwide where
periodontal disease of 35-44 year olds is most prevalent
(van Palenstein et al., 1998). Oral health problems are often
neglected and only treated if pain or other complications
arise. According to the World Oral Health report 2003 “oral
diseases are subject to common risk factors similar to the
four leading chronic diseases cardiovascular disease, cancer,
chronic respiratory disease and diabetics. Unhealthy diets,
smoking of tobacco, drinking of alcohol, and poor oral
health are additional risk factors for oral diseases. Among
oral health complaints, dental caries is the most common in
several Asian and Latin American countries” (Peterson et al.,
2005).

The majority of Nepalese neglect oral health and do not
consider it a major issue. They seek dental treatment only
when they are in pain. Nepal has a 20,000 people/dentist ra-
tio with just over a total number of 1,400 dentists, including
about 166 dental specialists. Most dentists practice in the
major cities (Wagle et al., 2014), and the Nepal dental
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health service is still in its infancy. According to a recent
study, 58% of 5-6year old school children suffer from den-
tal caries and a significant number of children miss classes
because of dental pain (Yee et al., 2006). The government is
not able to extend oral health services even at the district
level, and as private dental hospitals and clinics are only
based in some major cities, people must travel hours for
simple dental treatment. However, a number of non-govern-
mental organizations are actively involved in different re-
mote areas of the nation to provide basic dental health care
services. A good example was set during the Nepal earth-
quake of 2015, where more than 8,700 people lost their
lives and 12,000 were injured (Adhikari et al., 2015), here
field based emergency oral-dental treatments were provided
by a number of institutions like the “Dhulikhel Hospital”,
“Smiles across Nepal”, and “Teeth and Toilets”, in addition
to many others.

The second long—term health plan for Nepal (1997-2017
Nepal) has included oral health among the essential health
care services and for the first time oral health was added to
the primary health care approach (NHSP, MoH, Nepal). The
Government of Nepal has allocated 5-6% of the annual
budget to health sector and a small portion of this is allo-
cated to oral health in Nepal (NHSP, MoH, Nepal). Most
Nepalese are deprived of oro-dental care because of con-
straints like financial causes, lack of perceived need, anxiety
or fear, and lack of education and awareness. Annually
among all cases visiting OPD, 3% of cases are due to oral
health problems. Major dental problems in Nepal are dental
caries/toothache, periodontal problems, oral ulcers and mu-
cosal diseases, oral and maxillofacial diseases, and oro-fa-
cial clefts. The incidence of each of these is briefly summa-
rized in table 1.

2 : History of dentistry in Nepal

Kathmandu, one of the historical and traditional cities of

Nepal, holds numerous temples and deities in every part of
the city. One very interesting historical and religious belief
related to tooth ache is commonly believed. Among histori-
cal sites in Kathmandu, Bangemudha is one such location
where “washya dyo or danteshwori devi shrine” (meaning
“the goddess alleviating toothache” according to the regional
language) is found. This goddess resides in a chunk of
wood, a wooden block mounted on the floor of a traditional
temple (Fig.1). To alleviate toothache, the people here wor-
ship the toothache goddess by nailing a coin to the wooden
log. There is no scientific evidence to support the power of
alleviation of tooth ache in this manner, but the long stand-
ing belief has turned into a custom. “Washya dyo” is still
preserved as a goddess by the local inhabitants and by the
dental care fraternity as a historical monument of the history
of dentistry of Nepal (Mainali K et al, 2008).

3: Numbers of Dental practitioners in Nepal

Before the starting of dental schools in Nepal, a few den-
tal surgeons were practicing in Nepal. They had received ba-

sic dental school education in other countries like in India,

Figure 1 : Danteshwori Devi shrine, known as Washya Dyo in
Kathmandu, Nepal. People who suffer from toothache visit this
Tooth Fairy Shrine, nail a coin to the wood and believe that
toothache will be cured by god.

Table 1: Incidence of major Oral complaints in Nepal in the recent 5 years

Cases Dental caries Periodontal Oral ulcers and Other
and tooth ache  diseases other disease of

Year the mucosa
2009-2010 392,831 73,309 113,819 62,747
2010-2011 402,142 75,099 116,174 57,348
2011-2012 421,033 77,360 124,328 65,246
2012-2013 433,282 76,547 124,368 62,545
2013-2014 444,088 94,130 113,819 73,224
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Pakistan, or Russia. Only after the start of the first Nepalese
dental school in 1997, have dental school graduates been
matriculated from within the country. The current number of
dental practitioners registered in the respective health coun-
cils of Nepal are shown in table 2.

4 : Dental Education in Nepal

4.1: History of Dental Education in Nepal

Medical education in Nepal started in 1933 with the com-
mencement of enrolling students of the Nepal Rajakiya Ay-
urved Vidyalaya, a school for educating the Nepalese in tra-
ditional medical treatments. However, allopathic medical
education started only in 1972 with the opening of the Insti-
tute of Medicine(IOM) of Tribhuwan University. The history

Table 2 : List of dental health care personnel registered in Nepal

Category Number Year
Dental specialists 166 2013
General dentists 1,440 2013
Dental hygienists 1,000 2012
Chair side assistants 356 2011

Data from the Nepal health professional council records

of dental schools is a mere 20 years, with the first dental
college starting in the year 1997. However, Nepal is still be-
hind other developed Asian countries. A comparison be-
tween Nepal and Japan on various parameters related to the
education system and dental practitioner numbers is shown
in table 5.

4.2 : Dental schools in Nepal

There are 4 universities offering a dental education pro-
gram in Nepal. In addition, there are 12 dental schools af-
filiated to these universities. The geographical distribution of
these schools is shown in Fig.2. Among these, 3 universities
offer dental programs at the Bachelor of Dental Surgery
(BDS) and Master of Dental Surgery (MDS) levels, while
NAMS offers only an MDS program. The name of the uni-
versity and their affiliated colleges are listed in Table 3.

4.3 : Degrees offered

The BDS is an undergraduate course of 5 years and 6
months in the dental schools of Nepal. Irrespective of the
university, the undergraduate dental courses are divided into

Enthmandu (7]
Chitwan (2)
Dhublhel (1)
Dharan (1)
Biratnagar(1)
Pokhara (1)
Bhalrahawa (1)
Birjung (1)

D% DO P

Figure 2 : The geographical distribution of the dental schools in Nepal. The numbers in the legend shows the number of
dental schools in the different administrative divisions of Nepal. The top map shows the location of Nepal in Asia.
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Table 3: List of dental schools in Nepal

University

Affiliated colleges

1. Tribhuwan University
(government university)

Institute of Medicine, Maharajgung campus
Peoples’s dental college.

Universal college of medical sciences.
KIST medical college.

MB kedia dental college.

Chitwan medical college.

Gandaki medical college (proposed).

2. Kathmandu University
(public university)

Kathmandu University Medical School
Nepal medical college.

Kathmandu medical college.

Kantipur dental college.

Nobel medical college.

College of medical sciences.

3. BP Kaoirala Institute of Health Sciences (BPKIHS)
(ranked as a university)

4. National Academy of Medical Sciences (NAMS)
(ranked as a university)

Table 4 : Details of undergraduate courses at the two major universities of Nepal

Year Tribhuwan University Kathmandu University
1* grade Basic subjects : Anatomy, Physiology, Basic subjects : as at T.U.
Biochemistry, Microbiology, Pathology, Dental subject : Oral Biology
Pharmacology.
Dental subject : Dental materials science
2" grade Basic subjects : same as in first year. Basic subjects : same as in first year.
Oral anatomy Dental material science
3" grade General medicine General medicine
General surgery and anesthesiology General surgery
Oral pathology Oral pathology,
Forensic dentistry Microbiology and Forensic dentistry
Community dentistry
including community medicine
4" grade Oral medicine and radiology Oral medicine, diagnosis and radiology

Orthodontology
Pedodontology
Community dentistry

Periodontology
Pedodontology
Orthodontology

5" grade (6 months) OMFS

Conservative dentistry and endodontology

Prosthodontology
Periodontology

OMFS
Conservative dentistry and endodontology
Prosthodontics, crown and bridge

1-year compulsory rotating residential internship.

Table 5: Statistics for Nepal and Japan

Nepal Japan
Area (km?) 147,181 377,944
Population (million) 30.98 127.3
Number of Schools of dentistry 15 29
Number of dentists 1606 99426
Population per dentists 20,000 1434
Dental degrees awarded BDS, MDS | DDS, PhD
Undergraduate course duration (years) 55 6
Graduate course duration (years) 3 4

3 phases. The 1* phase is a preclinical phase which is com-
pleted in the first and second years. Students gain knowl-
edge of basic medical sciences, oral biology and dental ma-
terials. The 2™ phase is a clinical phase, which lasts two and
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half years. Here, the students learn general clinical subjects
and dental subjects. It is a student centered, problem based,
community oriented, integrated, and systematic course. After
successful completion of both these phases, students have to
undergo 1 year of a compulsory rotating residential intern-
ship. A brief summary of the subjects at the undergraduate
level offered by the 2 major universities in Nepal are given
in table 4.

The MDS is a 3 year specialization course after the BDS.
It is a clinical based and patient oriented course. The gradu-
ate students learn the clinical skills of the related specialty
they are enrolled in.
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4.4 : Admission requirement
4.4.1: For the undergraduate level

The universities regulate admission to the dental school.
Students have to appear for the entrance examination, and
those who qualify at this examination are eligible to enroll
in the undergraduate course of the university and its affili-
ated colleges. There are more than 2000 applicants annually,
and about 250 students are admitted. The number of stu-
dents who are admitted varies every year depending upon
the number of opening provided by the school. Students
having a higher secondary level education majoring in sci-
ence are eligible to take the entrance examination.
4.4.2 : For the graduate level

The number of graduate students admitted into the MDS
level is very much smaller. It depends upon many factors
like availability of professors in the respective fields, the
number of patients of the training Centre (school) ; and
other basic infrastructure of the dental school. This number
is regulated and controlled every year by the NMC, MOE,
and university involved. The aspirants have to pass an en-
trance examination. Two years of working experience may
be required depending upon the norms of the university.

4.5 : Scholarships

The Ministry of education (MoE) provides a limited num-
ber of scholarships to meritorious students at both the under-
graduate and graduate levels ; in addition, some universities
also provide a specific number of scholarships. A few schol-
arships are available to Nepalese students from governments
of other countries and universities namely : from Bangla-
desh, China, India and Japan.

4.6 : National examination for the dental license

The Nepal medical council (NMC) regulates the code of
ethics practiced by general medical and dental practioners in
Nepal. The NMC conducts the Nepal Medical Council Li-
cense Examination (NMCLE) for medical and dental gradu-
ates. License examinations are held every three months for
undergraduates and every six months for graduates and spe-
cialized dental surgeons. Dental doctors are allowed to prac-
tice legally only after passing this examination.

5: Associations related to dental practice :

5.1: the Nepal Medical Council (NMC)
The NMC is a non-governmental autonomous body
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which regulates the code of ethical practices adhered to by
general medical and dental practitioners in Nepal. It was es-
tablished through the NMA act in 1964 (ii). The main func-
tions of the NMC are :

® To determine the qualification of doctors, to provide
registration certificates by undertaking license exami-
nations for new doctors.
To give recognition to medical institution for provid-
ing formal studies in medical sciences.
To formulate policies related to curriculum, admis-
sion and examination arrangements of teaching insti-
tutes of medical education.
To formulate necessary policies and create a code of
conduct to ensure that the medical profession is gov-
erned equitably.
To participate in making national health policy.

5.2 : The Nepal Medical Association (NMA)

The NMA is a non—governmental professional organiza-
tion which looks after all medical and dental practitioners in
Nepal. It was established on March 4, 1951 (iii). It is to
contribute towards the overall improvement of the health
situation in the country. To help in raising the level of clini-
cal knowledge of doctors through regular scientific sessions
and publication of medical journals. It is a member of
World Medical Association (WMA) and Confederation of
Medical Associations in Asia Oceania (CMAAO).

5.3 : The Nepal Dental Association (NDA)

The NDA is the mother organization for the welfare of
dental surgeons of Nepal. It was established in 1990 and
contributes towards continuing dental education through an-
nual dental conferences and trade exhibitions, short and me-
dium term hands on diploma courses and skill building clini-
cal courses (iv). It also organizes different oral health aware-
ness programs, community oriented dental camps, and con-
ducts other activities.

5.4 : Other associations

There are other associations specialized for dentists who
work for the betterment of practicing specialized dentist as
follows :

a) The Nepalese association of oral and maxillofacial
surgeons (NAOMS).

b) The Nepalese society of periodontology and oral im-
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plantology (NSPOI).

c) The Nepalese prosthodontic society (NPS).

d) The Orthodontics and dentofacial orthopedic associa-
tion of Nepal(ODOAN).

e) The Conservative dentistry and endodontics associa-
tion of Nepal (CDEAN).

6 : Conclusions

The number of dental schoolsand dental specialists in Ne-
pal has increased in the recent few years. However, the den-
tal schools are mainly focused on instilling clinical knowl-
edge, and there is a lack of research based education in Ne-
pal. To improve the standards and the level of the education,
there is need for timely updating of the curriculum to intro-
duce treatments of newly occurring diseases, and advanced
technologies including research. Nepal is a developing coun-
try with a wide variety of geography where residents of the
major cities are able to access good health facilities, while in
the high hilly regions and in the Himalayan region there is
still a lack of proper oral health facilities and education.
This makes it important that efforts are made to establish a
good oral health education system and oral health facilities

in these regions.
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Effects of mechanical stress on expression of extracellular matrix
in rat TM] disc cells
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Tooth storage media for avulsed teeth
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*Division of Histology, Department of Oral Growth and Development, Health Sciences University of Hokkaido

Dental avulsion is the severe type of traumatic tooth inju-
ries. After avulsion it causes damage to several structures of
tooth. Immediate replantation is the ideal treatment for
avulsed tooth. However, replantation is not always possible.
The vitality of the periodontal ligament cells that remain on
root surface is the key to success of replantation. To main-
tain periodontal ligament cell viability, an ideal tooth storage
media is required. Ideal tooth storage medium may contrib-
ute to minimize the occurrence of root resorption or anky-
loses. Recent research has led to the development of storage
media that produce conditions that closely resemble the
original socket environment, with adequate osmolality (cell
pressure), pH, nutritional metabolites and glucose, and thus
create the best possible conditions for storage. Currently
highly recommended tooth storage medium is Hank’s Bal-
anced Salt Solution (HBSS), which is a standard saline solu-
tion that is widely used in biomedical research to support
the growth of cell.

In some country tooth storage media is commercially
available at the pharmacy, like “Save A Tooth” or “Teeth
Keeper”. They actually contain HBSS. But these are not
available everywhere.

An easily available tooth storage media are water, saliva
and milk. But none of them are ideal tooth storage medium
for avulsed tooth.

Tap water is one of the media with least desirable results.
It protects the tooth from dehydration for being a hypotonic
medium. But it causes rapid cell lysis of the periodontal
ligament. Saliva can be used as a storing medium for a short
period of time. However it can damage the cells of the peri-
odontal ligament if used for longer than an hour. Its osmo-
lality (60-70 mOsm/kg), is much lower than the normal
physiologic condition, thus, it boosts the harming effects of
bacterium contamination. Easily availability is its only ad-
vantage. The American Association of Endodontics recom-
mended milk as a solution for avulsed teeth, for keeping the
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viability of the human cellular periodontal ligament. Some
report says milk showed higher ankylosis.

Khademi et al. suggested that egg white is comparable to
milk as a storage medium for avulsed teeth.

Recently we studied on egg white as tooth storage media,
and found some bio—physiological result. The result sug-
gested that bio—physiological properties of egg white, makes
a compatible result with HBSS as short term tooth storage
media, for avulsed teeth. We need further study to find out a
proper tooth storage media, which will be easily available at
any accidental site.

However, there is not yet a single solution that fulfills all
the requirements to be considered as an ideal medium for
temporary storage of avulsed teeth, and research on this
topic should be carried on.
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Development of Mugineic Acid Extract—containing KOMPEITO

for Elderly Persons to Prevent Periodontal Disease

(OMisaki Nakajima', Hiroshi Miyakawa?, Futoshi Nakazawa®
'School of dentistry, Health Sciences University of Hokkaido

“Department of Oral Microbiology, School of Dentistry, Health Sciences University of Hokkaido

Introduction : Periodontal disease is a national disease and
more than half of the elderly Japanese are affected with this
disease. Loss of teeth due to periodontal disease lead to deg-
radation of chewing function, and results in a deterioration
in QOL (quality of life). For prevention of periodontal dis-
ease, the available method is maintenance of good oral hy-
giene (brushing and flossing). But, brushing regularly and
correctly is difficult for the elderly, especially those requir-
ing long—term care or assistance with daily activities.

Mugineic acid, an iron-chelating phytosiderophore, is
produced by some graminaceous plants. Iron is an essential
nutrient for all living organisms including periodontal patho-
genic bacteria. Therefore, it was suggested that mugineic
acid could regulate the growth of periodontal pathogenic
bacteria in human oral cavity.

In the present study, the mugineic acid extract (MAE)-
containing KONPEITO was produced experimentally for the
elderly or those requiring long—term care. And, the effect of
the KOMPEITO on maintenance of good oral hygiene was
examined for the prevention of periodontal disease.
Materials and Methods : Barley roots were soaked with
ethanol and centrifuged. After the supernatants were evapo-
rated, the MAE was solubilized with saline. The amount of
mugineic acid was determined with iron gel dissolution ac-
tivity. The MIC and MBC were estimated for periodontal
pathogenic bacteria. The effect of MAE on the activities of
gingipains, Rgp, and Kgp, which induce local periodontal
tissue destruction, were assayed using spectrophotometer.
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The human gingival fibroblast (HGF) and KB cell lines
were treated with MAE. Then, cell viability was determined
by WST-1 method. The effect of MAE on IL-6 production
in KB cells was examined by ELISA, after stimulation with
P. gingivalis. KOMPEITO with and without MAE were pro-
duced experimentally. The changes in the oral bacterial flora
in saliva were compared before and after KOMPEITO con-
sumption.

Results : The MAE inhibited the growth of gram-negative
bacteria, such as P. gingivalis, P. intermedia, F. nucleatum,
and A. actinomycetemcomitans, significantly. MIC and MBC
ranged from 3 to 6 pg/ml. Activity of Rgp and Kgp pro-
duced by P. gingivalis was significantly inhibited by the
MAE. The MAE exhibited lower cytotoxicity towards hu-
man oral-derived cells, HGF and KB, than that of chlor-
hexidine gluconate. The MAE significantly inhibited the
production of IL-6 in KB cells, after stimulation with P.
gingivalis. The MAE-containing KOMPEITO reduced the
total viable count of bacteria and ratio of gram-—negative
bacteria in saliva.

Conclusion : It was demonstrated in the present study that
the MAE derived from graminaceous plants appeared to
have potential for preventing periodontal disease without the
risk of cytotoxicity. In addition, the MAE-containing KOM-
PEITO can be used as a novel simplified approach to peri-
odontal disease prevention for the elderly persons. There-
fore, potential application of MAE is expected in the future.
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2. Distribution and Frequency of Oral Veillonella species in Saliva
among 8 to 15—Year—old Children in Thailand

OCitra Fragrantia Theodorea’, Izumi Mashima®? Futoshi Nakazawa'
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*Postdoctoral Fellow of Japan Society for the Promotion of Science

Purpose : Dental caries is caused by oral biofilms. Oral
Veillonella spp. contribute to the biofilm formation at early
stages. Six species of oral Veillonella, V. atypica, V. denti-
cariosi, V. dispar, V. parvula, V. rogosae, and V. tobetsuen-
sis, have been suggested to facilitate succession of species in
developing oral biofilms in vivo. However, the specific roles
of oral Veillonella spp. in biofilm formation of the children
in Thailand have not been clarified. The purpose of this
study was to evaluate the distribution and frequency of oral
Veillonella spp. in saliva from 8-15 year—old children in
Thailand.

Methods : 28 subjects (10 males and 18 females) were di-
vided into three groups based on clinical indexes of De-
cayed, Missed, and Filled Teeth (DMFT). The baseline of
DMFT indexes was low (DMFT : 0-2.6), moderate (DMFT :
>2.6-<4.5), high (DMFT : =4.5). Bacterial strains in the sa-
liva were inoculated under anaerobic condition after homog-
enization and dilution. After cultivation for 5 days, CFUs
were counted and stainability were confirmed by gram stain-
ing. Afterward, Genomic DNA was extracted by using the
Instagene® Matrix kit (Bio—Rad) from each isolate for po-
lymerase chain reaction (PCR) analysis. At the genus level,
oral Veillonella were identified by using a genus-—specific
primer set. At the species level, oral Veillonella were identi-
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fied by using six species—specific reverse primers and one
forward primer. These primers were designed by using rpoB
gene.

Results and Discussion : In this study, our findings
showed that 433 total strains isolates were identified as
member of genus Veillonella by using the genus-—specific
primer set. Meanwhile, 288 strains were identified as the es-
tablished oral Veillonella spp. and 145 strains were con-
firmed as unknown species of genus Veillonella. In addition,
the present study showed that V. rogosae was detected as
predominant species in all DMFT groups, and V. atypica
was detected from all subjects in High DMFT group. How-
ever, the strains of V. tobetsuensis were isolated in Moderate
and High DMFT groups.

Conclussion : To the best our knowledge, this is the first
report demonstrating the distribution and frequency of oral
Veillonella spp. in saliva from 8-15 year—old children in
Thailand. Based on the results at the present time, it was
suggested that V. atypica might have related to high risk of
dental caries with the children in Thailand. This study also
suggested that unknown species isolated from saliva may be
novel Veillonella species. Therefore, further validation with
more samples is required in the future experiments.
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4. Adenomatoid ductal hyperplasia proliferation : Report of a case

(OBhoj Raj Adhikari’, Michiko Nishimura!, Fumiya Harada', Tetsuro Morikawa,

Takatoshi Chujo', Masafumi Utsunomiya', June Obara—Itoh', Rie Takat',

Koki Yoshida!, Jun Sato', Kosuke Takimoto®, Hiroki Nagayasu®, Yoshihiro Abiko'

'Division of Oral Medicine and Pathology, Department of Human Biology and Pathophysiology, School of Dentistry,
Health Sciences University of Hokkaido

“Division of Oral and Maxillofacial Surgery, Department of Human Biology and Pathophysiology, School of Dentistry,
Health Sciences University of Hokkaido

Introduction : Adenomatoid ductal hyperplasia proliferation der general anesthesia. The elastic hard tumor was 7mm X 4
is a very rare, benign lesion in the salivary gland. It appears mm X 7mm in size. Histopathologically, the tumor consists
as a proliferation of ductal components partially with acinus of the proliferation of ductal cells that show intercalated
cell complex. Although the cause of this lesion is still uncer- duct-like structures partially with acinar-like structures. The
tain, it has been suggested that the hyperplasia occurs as a sequence between normal parotid ducts and the duct like
result of regenerative changes under pathological conditions structures could be observed. Immunohistochemical stain-

such as inflammation, irradiation and occlusion of the ducts. ing showed positive for S100, CK7, CK4 and Ki-67, and
It is of significant importance because of its clinical resem- negative for GFAP. The ductal cells have a considerably
blance to salivary gland tumors. We present a case of adeno- lower score of Ki-67 than common tumors. From these re-
matoid ductal proliferation hyperplasia of the parotid gland. sults, a final diagnosis of adenomatoid ductal hyperplasia

Case report : A 60-year—old woman was referred to the proliferation was made.
oral surgery outpatient department with chief complaint of Conclusion : We present a case of adenomatoid ductal hy-

swelling on the left side of parotid region. Clinical examina- perplasia proliferation of the parotid gland. In a pathological
tion revealed the presence of well-circumscribed swelling in diagnosis, this lesion should not be confused with neoplastic
the lower pole of parotid gland. The clinical diagnosis was lesion.

benign parotid tumor. The tumorectomy was performed un-
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5. The effect of tooth storage media on the periodontal tissue in transplanted tooth.

OMd Riasat Hasan', Hiroaki Takebe’, Nobuko Obara®, Kazuharu Irie’, Takashi Saito'.
"Division of Clinical Cariology and Endodontology, Department of Oral Rehabilitation, School of Dentistry,

Health Sciences University of Hokkaido.

“Division of Histology, Department of Oral Growth and Development, School of Dentistry,

Purpose : Dental avulsion is a type of traumatic injury
characterized by the complete displacement of the tooth
from its socket. In case, immediate re—implantation is not
possible, an easily available tooth storage media is required
to preserve the tooth after avulsion. Milk and Hank’s bal-
anced salt solution (HBSS) is recommended as tooth storage
media. Egg white has also reported to be comparable with
milk as a storage media for avulsed teeth. However, there
are few histological evidences on periodontal ligament
(PDL) preservation and regeneration, of avulsed teeth after
stored in storage media. The present study was aimed to his-
tologically evaluate the effect of tooth storage media on the
periodontal tissue.

Materials and Methods : Six week SD male rats’ maxil-
lary first molar teeth were extracted under general anesthe-
sia. In the experiment HBSS, milk and egg white were used
as tooth storage media. Extracted teeth were immersed in
three different tooth storage media for one hour and then
one group was fixed immediately and other group trans-
planted in a receiving pocket within the abdominal wall. In
control group, extracted teeth were fixed or transplanted im-
mediately after extraction. One week and two week after

Health Sciences University of Hokkaido.

transplantation, rats were fixed and the teeth were carefully
excised with the surrounding tissue. Soft x—ray was taken
and then examined histologically & immunohistochemically.
Results and Discussion : PDL in tooth after one hour im-
merged into the HBSS, milk and egg white, less number of
cell and cell layer were observed in milk group. After one
week— in egg, milk and HBSS group ; epithelial cell rests
of Malassez (ERM) increases the number of cell and make
cluster compared to the control group. After two week in
HBSS group ERM cell numbers were reduced and similar to
the control group and about milk and egg group ERM cell
number were reduced but still large. Formation of alveolar
bone was observed, after two weeks of transplanted tooth
and among all of them only milk showed ankyloses. Many
cathepsin K positive cells were observed in two week milk
group around the alveolar bone and ankylose area.
Conclusion : As a tooth storage media, HBSS and egg
white were compatible compared to the control group. In
this study, after one hour immersion in milk, less PDL cell
number and cell layer found ; as a result after two week
ankyloses might occur.

6. EODIVEL DREREICK ZEEDWBITE

[BEy] Eon ¥y (Pilo) 12X BHERTWANEL, 4 A
H) VZEAERENC X B AR AR —¥C (PLC) A%
ALTRIDESNTWE, —FHRMIZIE, ik
BERIIZAT ) LIRS W RSN 2 L ShhiTtn
A 2R, Pilol X % MEE B TTHEICPLCR DAL O L
S HDHE T AR ZRIE L TW5, Z2 T, Pilod
AI512 L% T v b OEEESWEEDTUE L, F LS
EIETRBOZEE MG L7

[H3E) WEET DT v MCPilo% RS- L, 305
V24 S AT e LTRSS A L 7200 ER 12 & o TR
L, EEhroEEswEr&E L7z, SRIL ZERO
SDST IVESIKE) & RIEI X D 7 VS E R GHTL,

Bernfeld® HiEIZ X 0 7 35— il E2lE L. &5
2, I v POETFEAMK, SHH L2 F— % VRNA%
FHV>7-RT-PCR CHEVLIR O 1 {n T3 B b % fAT L 72

[EREHLVTEE] Pilo (1mg/kg) %512 - T30
MW S Nz, 2> ha—)LC1014.8 =
105. 4uLCTdh o7z, ZHUIH LT, —HAMAFNIZPilo (1
mo/kg) Z=HEIFEL- L7257 v b TiE, 28 HOPilofk 512
X B WS 41292, 6 2127 2uLTd - 72, MER

Omftsed!, REEM, HHEZ
b AR B A 5 4R
e R SRR o S S e A ) S R SR B 2

Sy w W — Ak Tl T 5 &, Pilofi#k 512 X o T
188 £20.5% D MAAD SNz, NF H 32— )
(Bet, 1 mg/kg) DHIH5-T b Piloll & 2 MEH5-# 031648
£280. 6uLiZ¥EIM L7z, Piloll Lo THWENDLT I T
— PRI 5wE L E LTI, MER 1 mL47e ) o
PO G- CHLZAL L e o7z, SN 0HEHR
5, PiloRi# 5134 A7) ¥ S RO RS % B & &
TATREMEASRIE S 72, PiloRi#k 510 X 5 B F IR 0%
FRBOZEAZWSPICT A0, kiKY =47 v
Y 72X AmMRNADKBRENIRIT 1T > 72 & 25, b &
7210668 T, 67:&E 112 2 R LL L o3, 55:& &
FIZ1/2UT AW IIRENT. ZDRPDODRNAD
B - RIS 5 DA DR T T, RT-PCR
12 X o THREBBIIIRAT & FIAROFERAE LN TV 5,
[#55&] PiloX°BetD Ri# 512 X » CTHE{ WA ASTCHE L
72 COERIZ A AN VERAOS ORI L S
WEEEDZ 2 HNTe. F72, ORI THET
PO BIETHBINZALT 5 2 E RO I 572, A
ETMTTHED ST AN = X L% EH L TV L FETDH
5.
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7.

(B8] BHBREOHBICHWONL/3F FVE ~
(PTH) ORIRIEGEHAEOEELWINS 52 L0
IRENTWA, —F, IRAERIHEBIC X - THfE 2 mb
B BT D AR 0 ) BT L IS L 2 LA
HMHENTWD, 2 TRIER, sl 2B\ TPTHH
RELGA & B F BN &0 & 5 13528
AhMET A ERBNE LT,

[F5iE] 6EEHELES v b o FELEMNE—FHE % i3
%, PTH (71 /%5 F NERERIE, ALK 7 7 — < Bk &

#, W) 80ug/kgE 2 HIZ 1 MIERENR G- L7z, %5
MaGtz, 4. 7, 28H&RICEWZ B, THG M

%, T v 7 AW EITo 12 B EBUKE, 357
4 VEIR REREL, PR FIRRE P g & & % HHE
FRCHIB L. F2, T 7Y UK (CathK) B LY
TIVHY) T+ AT7 85—+ (ALP) DJRTE% ikt
SR L, BRIB L OB OET: 2 #ET L7
[(ERBLUEBE] THHE-HAWRETREOEREL, 28
HCPTH#: G- (58 IR GR LI L T4 <,

At B R A B A B A o - B

INT PIVECRIRFS IS K 2 BRMRRENR ICERIIRBS RIFTHE

JEi

):)’%

il
B

B, AL—iT

O
AE Soidker oy B

&
s

JE s AR RS Hr o7z, ZORENS, PTH
MRFL G2 X B BT R, BWHSOH 5 T
TR SN D Z EAURB S N7z, Bigiefi:, 40T
Y RENIEFEGREIC I L T I S N728, skl
IR IR E I A DN o Tz F72, 280 TlEx
L5 EREHMICEN AL N ol O,
5, PTHRIRIXS- MBI E MBS THE S b D8,

FORRITERNTIE WS EARE SN, —F

ALPOFTEIX, 4 HCHRGHE L IERGREMICEZI AL N
Loz, 7, 28H TGO IEEGRIZIER
IR TR SNz, S5 I228H oS8T, Ik
DHE AN B RAIECALPO JRTERZ R L TH D,

PR AT B ADSPTHIM R 3% 5-12 & BB & e 5 il fig
PEASTRIE S 7z,

[#55R] SRAEE 2BV T & RIHME IS X 2 Bk aysfil i E
PTHIIRH% 512 & 5 B IERARAE R 3 % Bk 9= 4 n] fe s
H5b.

8. 310nmEESHRLED O AREAME N DK E R DiRE

[BRY] Jo— 32 F (310nm) SRAMVELEDSAERR 5125
DIIENM T (0 2 B EEH 2, RO A
TOWHET T 4. T2, ZOREMEITOWTEHIM
5.

[5:%] Porphyromonas gingivalis ATCC 33277, Fuso-
bacterium nucleatum ATCC 25586, Streptococcus sangui-
nis ATCC 10556, i & UFStreptococcus mutans ATCC
25175 FF 4 Mo [IE N T % PBSIZ 8% L 722, 310
nMEFESRLED % 0 ~120F0 [ & E ARG L7z, 20
%, MR E EREEAEAL, BRI han=—
w8z 7z JEMRGHEZ 100% & L 72 Hr o £ B8 54 1 o Ml
HEAERIC X o CRAETER Z Ml L 72, F72, BldiEe
L T265nmERSMRLED & v 72, B A - - R Al bk Ca
9 — 22055 FRIZ310nmERSLHLED & FST L, Wi~
DFEEMED A B2 FLRBIKFEEHR (LDH) HEI2 L o T
RET L7z, Ca9 —22% 5532 L, 310nmERAMELED % 60F>
MIREST L, 24B5 72 IZDAF — 2 DAIZ TNOD #EA: % Fi-X
72 Ca9 —22% K42 L, 310nm#EA4ELED % 60F% [ 8 &
%, INOS (GEEM—MR LKk FEWMEER) ORERE %
/’ﬁ*\,x' Ebfﬁ'l':}iﬁﬁ\ %%ﬁ% L 7::. % %0D6<)() =0.41Z g}ﬂ?}%
%, BHEMHE67 =)V 7L — MIEINE, K (1
uM, 10uM, 100uM) ODEA-NONOateZ #hnL, 1 B
fifh, WARRHCAYR, SEREFHICEIRL, TSz

a0 = —HEFHILNOW X A8 HEH 2 #~7-. [k
DN FETHO, (1 uM, 10uM, 100uM, 1 mM, 10

OmMEs T, st

AL B LIRS RS - SRk ) ol T e o o0 BF

(78)

mM) 12X 2 BWIER b7
[ERBLVEE] P. gingivalis 1235\ TIZ60F H L1
D310nmERNFELED IR & CH A= 2%60~30% 12, F. nu-
cleatum |2 B\ CTIZ30F LI L o 4+ T70~50% 12 7% -
72, F7-S. sanguinis |3 1073 DL oo BBE CTHEFESRI1340% F
THF L, S. mutans TlX60F5 LL_E o B4 T A4 7 %2360
~50% F T L7z, 310nmERVHRLEDIZ 608 LI o IR
BCldCa9 —220n 2 BESE L e 2 o 7278, 265nmERALHR
LEDIZ IO L LOBE CHEICH EEE %R L
72, 265nmIZ1345 5 H3310nmERYMFELED I b BB 7EH 2%
HHZEWHEMI IR o7z —F, 310nmERSFELEDIC
13265nm & i L THIfERE A 02 & SIS 012
7o 7z, 310nmERAMERIBETIC X - T WML IZINOS A
TR E I, NOSELA ENLFHEN -7z, F-WmEIC X
2 TNORHOUZ & B2 HRWVEMICENHH Z & W5
Loz, TS LD 310nmERELEDIZ 12 265nm Sk 4}
FLEDD R\ BER & 130 9 #85 O E 7EH 2 F i
PHIFECTE 5.

[#5584] 310nmEESMELEDIZ, 265nmIZ1345 % 5 L1
B LRBERDR S 5.

MHTE O H o TUTOHAIZTHDTEE
L7z, MR - RS (B EFEERDZEE Y 7 -1
WEpe BT FEE) YR RIS (H SRR At M IR1E
(ES RFHFERIIZE Y & — R e R R 38
5 —)
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9. IE 1 xT1 7 AEMEALICE DY T v £ LEEMROKME

OFRNFFHR,

T (A, ik

I R SRR S B A A R
S T AR R S o S L A
S P PR OR o S A

(B8] ¥ 2 xi7 127 R, BERFIOZEED
FICHEBTORBFATMIZELZFI SR THBEMTH D,
4 e B R R EOFIEICEb > T 5. fliflgos
{LHIEA~NDOBES LN >TETHBY, TEY 2 4
T4 0 ARy =y b & LERK B AT VLR
(5-Aza) 12X 0 MHEEEMAL AL 5 = & 238
ENTv5% (Nature. 2008). BHMREEICHFAET A~ T vt
Rz (Epithelial cell rests of Malassez : ERM) Tl
B~ — 5 —TH HSox 2 DBV I N T W5
(Eur J Oral Sci. 2013). # Z TARIZTIX, ERMIZT Y
Ttk TA U AMEHiE Y =y bE LTEMEEHS
o, B~ — 7 — ORIHEIZ OV TRE L7z

[HiE] ERMZ, ZHHIRMSEM T I CDMEMB X O
ESHIEHE M C 1 EAMEEE L. gkl 3~ b
O — VEE (R, 5 -AzalffuiRmhnEe, NV 7O
(A MYBLT7 2 F VALBERBLER]) HMsmEE, 5
“Azakl NV 7O BIRINEE. O BER A RN &

el

=)

# HJeA', Bhoj Raj Adhikari', /N - #, JFEHESCH, SHEEHER, O hiERR, SRR,

BEEWS TRET, BBIEAS, TR, ZWEER
HE - R AR TR R L e Bl 40 B
- BRAE S B R R 0 B
- BERESEE SR/ N B B B
L, ¥ioA TSI THAEMERLA 1, 2 EMkEE
#IZERMRT-PCREE % v T#fifie ~ — /1 — D Nanog,
Oct3/4, Sox2, KIif4 BXUOKHb~—Hh —12oWT
MRNAZEH % [Lchss L7z, F72, 2 BHEERZICAL
kaline Phosphatase# &, Nanog, Oct3 /4 @ 5L
Yt B 4T 5 72,
[#ER] EEIRT-PCRIEDKF, ESHINHIE: H T,
a2 b= VIR 5 —Azal LR INEE R 5 —Aza &k N
V7 a IR CEL~ — A — OB EEIC LA
L, 2AMBEEFICZOEMIFEE D72, T2,
Alkaline PhosphataseZt s 72 5 U812, Nanog, Oct3 /4 @
TRt Tl v b O — VEEIC R 5 —AzaH
FRAINEER 5 —Aza & 23V 7 O BR LR INEE T & 2 7%
MRS ER L7,
[#£58] 5-AZaB LU L TUIZL ALY 27
1 7 A5k, ERMEZ L2000 H 5 2 &
AR S 7z

10. RENEERT 7RENOICAZBELEALIT > Fv—7 75— 7 OfFH

s

OJNvEsds, MG E, FH¥EL, &

M, MR, RORIREE, KINEHTE, 2RISR

THEAIAE,

E B, EARAROIT, PRMETAR, REESS, SRR, SORHEAP, mE &

it B R A B A

(B8] P25 A OB RoOBRIcB VT, H
ABNOFELRIEHFN A7 FCTHE TR 3R - 72
C LRSI, MR gOFHi A B E Lz 78
WOTEERINDL LIk orz. —TF, IriEEDY
THICT2HWIZIIKRE LTy Fr—TF7—72
(Denture Plague : DP) 23§25 L TWwbZ b %<, B
PHEBRIEFED A b TG - NMERESFNOHE T
BOHRENLINL., LI2AD, HEBBICB W THENE
T TEBOLDOOENRHEFEPMELINTEST,
S XRH R ARSI MR IR I 7 & ORI R
FHEBEZMLT, MOTDPOEYIHNL Z &0b,
Frhr 7 EH LB CONEDPHET LOEELREELE
HoTWwh, FZCTHAE, FHRr 7EEOOOHE
V=)V L TCANLTYF v —75—2 (Atificial Den-
ture Plaque : A-DP) # &% L7z, 4, A-DP%3H (I
BATLHIZH72N, FOHHAEICO W THEHERESES
ERRIT v — P& ERFERK L 72O THRET 5.

(FiR] ARt 7 ) = v 7 8% 2 hftgEL, &
] B R} B2 24 BRI A 7 © NI B & T Ml

SHOERE, WESERHEE LR AR RS (R
EERm10%, sERHETAET154) % E LT, A-DPHMY
A LCEEZMAMSE, COHECHMIHRBHIC L D5

W E PR, R s R R AR AR,
TR ) = 7 MU R SRR F R s R RS R

O LoOFEYE, BKRTHEHBEY ZDPE OU MM, FEH
BANOFEHME L ST A7 v r— M2 FER L
72 B, Trhr— MITRTERSKE L2 RN
MRETIZidy g & v, A Rkik30.05& L7z,

[RREPLUVUEE] 747 — FOFHEERIZI00% T
HY, WREOFIERIL39. 4+ 8. 85%, WHTFIHEK
1316.4 9. T/ TH - 72, NEEEBFHEBER F 7212
SRR IR DO WS N TIEE T 712D o 72 B
D, [DPEFEBRIIR-Z S L] LRELTWL T &
ME, SREZELZADPOFHESE & L CELTHSE 2
EDFERTE . F72, ADPOFBIEIZBWT, [XK
HHENTWE] ERIZELEZEDSL D, [HKRTHE
FTAHDPEIMULTWAE] EHELTWASZ EDHD 5
N7 (¢=10.795, p<0.01). XHICHEEEHID
[A-DPIZFk 7 7THEBOBEAIZER TH A ] L ORIEHD
Bohns, i, WS, SHEENELL, SRRSO
LRBIZOWT, HRRRE RS TIIOEELEL LS
LIENTE. S1kE, ADPOELZ LGB L LD
12, SROT 2 — MEREPSES N FRIGE D
TAT4THE LMY AN, L0 FEERNLEE T 7Y
DEAN L DHENRICOVTHRFT LTV FETH
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1. FAERICCODAEROFINEZEZAR—LICH T HEA
— Oral Assessment Guide (OAG) &OMERIRREDZEL —

OMRBIERE, WEFHEE, MIEDE?, MygRes, g sraE!

EES AN EAES EmCCwAEE ) =y s

FFRAEC LW AR ) =y o

AL EES HUNRUEEE  HR

LB R ARG IR - BRI v T v Y - A VT T v MERSF S

(BW)] SWEICBILHEEEBLIUOAETILADL HBLUOREOEMEOBN) 1220V T, ETHIUE
NAWEWME T IE, DORENEZES B ) BYgE 2 LI Aa 721, di%2 2, RMEgis3 & aibans.
LIRSS 4. HES 7S & ) CEEAERIREE, TR OAGOARFEEE DENBWE, WL Vo4 AT
B, MR WA e & v o T LTSRS RE O BEAMEE X L B BOEALIZOWTHRANZ, T A=, Wil-
ZEND, EEEOMESE L L TOMESHS Mk coxonD 5 F R NARL AR E 1T > 72, HEAKMEE 5% & L
STETWL, LPLEDS, FiE - NEOBYOR T 72 (IBM SPSS Statistics22) . A 78 | i B 48 25 D KGR
i, B—L7z7a b a—uhh L s 7 HaIcqT & RCHEMmL 7.

JBNTWRWONRBIRTH L. 2 THERTIE, ) [HEBIUVUEE] REOTFEIX, B4, 45

HEENAR— LB HHE T AIZ L S 0ral Assessment 4 TH - 72, M AHIZR TOOAGH ik L 724558, 41HH
Guide (OAG) & IIJEPIRIOZAL % Miaf L 72, (%, WEfE, B, H) ICBOWTHARIZZA I THE

[FFE] FrplE#ES AR — LA AEESOLIIHAER ) B2 L, ZIUEVOAGERN LM L. O
HAKIE L, SPRI264F 2 H28~ 3 H25H 2 AT O EN BENBRE S L OB L~V 2 g L7258, MABTIE
WA FEM L7z, Z0%, WEHEMDB L OwEHgAE I AEICRREEB LR LNV L7,

I B AEBE~OLENER B L OFEE - iEL~ol] NEEOF, W, |E, HoREIGE SN
WERES R 885 2 1T o 72, Ao AR D T HEPIRRAS % S hL S, FHEMB L O#EC X B RO R
27141 HI5H ~27HIZEM L, 564 (70.0%) oWz HfirmlbLizbo:Ezs5hie.

##72. OAGIXEilres7 B 38 L 72 FUPE N AT A 2 &2 fEH L ARRIE, TEER I X A RFGERBAIEOZE, &H
7. QMH (G, WET, MU, &, ME, KGEL oS, KRB & DBIRIZOWTIRE L T & 72w,

12. EEERED S H /- MR ERE & £ AR OREM
~HREREER T I - — MEEFRERERICSML T~
ORgE AR, AL—JT", MARER
B SRR A 2 4
B B SR A IR - PR FE T 2 Rl 0 B
S AR R 5 T R AL S B B PRAB AL 7k o R A 27

(B8] FLIRER A 4T TV A HIRERAF LI F WI L aSAY. T2 A vy a—FEICLY, BR
— 1%, HWISERETERT L ETEER, M TES T 3 EZW R A BB A I L B C & e W EBREE
N O EEEOBEE L IR 2 2 L, BE ZH0, FROREATFKE L CERZELSE TV
REEARE & DR NIRRT BFRTA7200 3 3 ZOL) BFORIE, WAIRENEAL L MER R % % §F
2= a VEESICOWT, EESPEEFEEEELT BTAHIEbHorz FHWILMETIE, BFERALIZ

HESTLHDTH 5. L0, N RALRT ORBE & 5235 L2 1T U3 e 5 20

FNTAHEE O HIHEIFE L & D L) BIFED D 5 7, BELDo720, —HTERKRT V74 7Rk DEE
T72, WRHEMOMBEREANOE D ) JTIZOWTHIRDY 2R 57200 T, BEOHMI SRR RGO
HY, TOEFALIF—IZBMLIzDOTHAT 5. K= 2fro T2,

(RB] FR274E7 H14H & 7 A21H® 2 &, ALIREFR: [BEEF D] MBOREICL Y, ERIEESIDHE
REF TR OHITVEIZ DWW T Al & b B3> I CREEXFRFOZITTIE R, #EATHEIZN TITX,
WCO#FT 2. WCT8HLH~8H7H®3H EREEDICEFHRRZEZZ T LENH L L
MIZEST, 2bWRECROFMAR 14, B¥ExEG 720 F7, BWHIAIRETIThILTWD L) IER OR
1 KK, BANR—LTELTERKRENDA VI 1 —% T4 T) EEHEEL MIBOEBEREFEAE Y D D
iS5 & & DI, B ILIRBED R & ko et CEDOEMERE U X512, BEEEFEMREEL
K= I BB R—PbDOKRT VT 1 TIEENZSINL 72 72021E, TR 2 AN SRR LS L, B
[BR] FHrio#HT, FHHIIEEOHHOPTL OEEERZERZENLETH L I L EHAL.
I OBIEDN S WHIE T, IMILEREDBENS

(80)
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13. ERICHREL BHERGEDC—F

OENERS, AINEF, WA, =A—R BHEEN, I, EIMERRE, EEFRET°, Jeprsifr,
JEHISCH !, PUR2AT, ZEZEm, A e, SRmE L
b B R S B i PR
Al 8 R BR SAETAEARRRE - TRRE SR FHER I YR S
e E SRR AR A AR B AE - T RESE R T I A VR 2
B IR RS A AR AR B RE - TR RE AR IR R R

(BrY] EMEREEIX T A MRS 2GR 7o b, ZAREET ) O SEIEBIC R 2 B ) B o E

Z5°C, SHEMISHCIIRECIEE, LA, BEICHICHE KLz Y3 izl 72720, il RIG RS EE
5. AR, ERICEELCEERABEO—FIEERL  BRICEE L. SUBRERIIBW T EEROGEORE
72D THET L. MARER R, ZEMBE T ) v SETEIRLC 1R o Rk & 7R

VEBI] Fa72ime, Bk TFF 0 A0 LEOREHTE. DIz Mty AV T 2 100mgll & 2 i AL i
BEAERE © Frcdorfe L. BURIE © 20144F 6 HE X D EM 2 594 7 VAT L7z, ikl12s HfEE L 723HE, &l

FROENRE BEREE AT 5 O HE L Th7z9s, BRAZITVRTESE, ZREBEBECRTFICEELTWY

[FERIRZE DB A % 300 72720 20144F 7 I 4B wZE 5.

Lo, [Eg=] ErEEOME AR TR 2 S c Ry »
[BBEE] AETAATE EEICO3Imm X 28mmOARIEF IS 2SR AT iR 4 4 U 4. AR L Bz o~

Met L7z o ) BEimE il /s, AL D EE  STHER RO A, R RIIEESBE T & 72

B [ O iR BRI S W & 1570, TASEER LR L 72 Zk, SHEWEFNEHBE IR LIS INS ) L oNE)

1) UREZERS S, CT, MRI, FDG-PETIZHB W T iz =EEE L, o Eim e e e LR L2 e

BEEH TR o7z, BRRZH - BEEAIET 3 bN 5, BIFICHEMHIE LA L2 5Nz $72, 54E

0 M0 Stage I B. FRPWBLUT EMO TPFHRARTH L7720, 5lEHE
(B & LOEBE] oMl FEIS RN + 2B RS BMESEEBEETO LEND L EEZ b

i - SEER SR AT + 05 Bl AR o & W 7 R A R4 T L

14. RELEEDSERRECHEBEZELE U/ LAEERED 1 6

OMAFEM", EAR—R, FEEICW S, et a8, BHEAY GEIMERRY, (FFRT?, R 5
JEATELT, MR R PUNSATS, REEMS, SREEWL KGR
b HEE PR B AR A AR AR - i REAE R SHEH I [N R
LB PR R SR A AR AR RE - TN RE A PR P LSV 2 e
AL B SR SAERAEARBERE - TR RESAR MR R A
L B AR SR A IR - R RE TSR PR i A 22 o BT

(BEY] FHSEAIILHRE (LR BEAR (AL SRMIIR AT TR S I \HES 2 1) FORE O Bl RO AEMIC T, FRENE
FTARFERBO—HRE STV, EEMERTO  ORNEMABSSOZ I E 572720, B, A RS
FEABERE IR TRV S, OECIIINE, &, WRIC%E Bilixir- 7.

LTS, 4, Fofll FFEk AR RO [Fl4E 8 HAS/e i 158 4 A L5 F e, s oo B
BIRB MRS E L — Bl RER L -0 Tty 230072720, EREiTo7- 8 25, Hiskillfiad ok
T5. B 21570, B, oM LEER VIR & fidT
(FEBI] “F#n72me, ZoiE EFF A0 RFHRR O L L7278, [WAEILRCAEGRET Y v/ fiie, 7o LG
JEdE . PEAEIE - SR, TENFHITIER Th o Y VoSEEE, AV —vY) Lo NERRE SEREL
7. BUREE @ 20104F 2 HE & 0 2l FERR A O & H LITON2cMO StagelVAL #Z W L7z, BIfEIZCDDP+ 5

B, EEERZZ LA, LA FEKESELOE —FU+CEX % JH W 72 b5 2 4T > T 4.
JEOREA - IR HAICFAE 4 BICYRHIZ L 72 o 7. [Z2=] WM AP 2 EARO LR Mo R

[BRAE] =M LZERASEEE P OIS KRR 026 JERRO NG % 759 EESS C, Radiation related cancer &
mm X 23mm o JE B % £ ) B A RO 2. WS MR HRO oS L LS TwD . REFIE
) NEICERE A S ) CNENZRRO T, ALY Vimentin, keratinf5 4T LR & ) MR ELE 72 L7k
LB O R B RIS W R A5 7. BRIRRSIWT - B RIS NG AEFNTWERGHE L ) BBV TR
FPEBARET2NOMO Stagell SRR DSHERAING F 721X 2 AN SR AT L R 1 g

(B & L OEBE] 20104 4 A2 RFEE G YUIRRMT + 42 % 7”9 biphasic type& % 2 5117z,

FERZAT % 817 L7z, 20164F 3 H 12/ 0 _EHE6HH 24 RS 4
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15. REAICH A VUBBEHEL 2 - RS FHEIERIESE (Benign symmetrical lipomatosis) @ 1 %1
O JIMEAHE, BYRSEZ, dbETaAIT?, KA, e d!

b B SRR e A R A AR AR R

(B8] BYEXFRIENRIIERE (Benign symmetrical lipo-
matosisLA FBSL) (ZSEH 2 dul & L Cxf i, £ 58t
Palhib BN A S N L EET, RIEHNZH Y Th IFEH
LG SN, TORKRIAHTH S, T E THiH R
J7 & HLIZ 20000 B F D O FKIEFIA RS S ATV 5 75,
KIEETOHE I\, &SI IEAVEE T O X
D7, WL Y 4BloRTH -7 SGHbith
L, BSLO 1 & BN HA D E@igE L 272 L7720
T, TOMEEHRET S,

[FEFI] % : 79 1E. EFR IR, BUWEE 33
ERTNCSHEBOIER 7 H R L RFRENE 2 23 L7
ReWGikaE OB W CROBERES & 70 > 725 H CHIr Clibe &

FRIEFL 72, 0% D BERAIZIEE AR T % & HRIER
DWWz OfE LTz, B, FIEEERIZ THEEEZ

bRAFROETERE S RO SNz DI L TH o7z 2008
F, AR RICEE oo LRt ez Lz, B
404 HT 7OV a — VIEIF SR, 34T, TS X B KR
HE. 64 FEEREICL Y 2/ 3k, 34T, BIIZMR
. WgsE R R, B LS. BUE - B R165
cm. fAHE5lkg. BMIL8. 7. RISHERA & 12 SHER 12K ARk

RESRMLRT 2 LR R o 1

S A IR R S o S A AR B RE A R S I SR 0 B

CHVERR CHERRTEONER & FRo /2. TERIECTE - 100,
MRI T 1 5@ {5% TR ORI & M55 0¥ — % miE 5
s L7z, TR L & SHER 2 o SRR C e LR
BifME DL % R B Z L 9 HBSL & BRIRZ W L 7.
BSLOFEIZIE 7V I — VAR B A 59 5 &
DENH L. —F, TFEI T F) TDNAZL R
(834475 5L/ A—G) DB Z /RIEBT SR S

728, I b3 K1) 7DNARE % JifT L 72 23 B3R

DN D o7,

(BB LOER] HEFIZI P22 FY) 7DNAZ R
HH S BWBSLTH o7z, AREITITREMMIZ 72 248
BIgEC, BRIGTLAE OYERIZ X 0 PSR AR e S0P
ZHEL, PR CEIMEE D FEB L Tz, Wik L
TIEIWELZES LW LS, SEHEIIARTRETD
0, GG, RUICHEREER X TMENS VI LR E
., BCIRIAE, b KR IRE 5 B o - R 8 7 & D Bl AE
KA L 725803, AVRHORE IR S L < (AR |
BEMEIG & 72 5. 5l &fE RSO 5888217
STV FETHA.
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16. dLiBEEAXRFREORS > 752 FRORKES

[BEY] Fx i, 20064E7 520154E D104EM 2BV T,
JbiEERER RO A T MR SS L EE
OHRILIEE By E LT, et EZ T o720 THET
5.

[Fi&] bl EERARRAEA » 7T v MRHZB W
T, 20064F 1 H 2520154120 £ TOL0ERIZA >~ 75
v NBEER & ) 7 BB D2THER, 13534 % xf R 247
HrUMES L7z, BEE B IEskBEEEWR, 175~ b
DBEARE, AT VAT L, A4 X, BAK
fr, FFEEE L7

(ER] 1> 79 v MG E S 72 BB X527 HER]
(Y1929 H], 2 HE33BHER]) T, FI4E #1155, 5%
(BYES9. 2%, D3, 21%), e/ MERG16HE, i F#hs4
WMChHolz. 47Ty MEAKRKIIIBIATHY, R
FEREFRILT. 9% TH o7z, A v T MU AT AU
NobelBiocareft#A311734% (86.6%), A » 77 » MEE
134, 0~4. 4257044 (52.0%), F££1310. 0~12. Onm#A®
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5784 (42.7%), 4 > 75 > M AEBALIE T AR A
6034 (44.6%) & FNZEN®ETHo7:. 72, BT
IR & 72 S W A BB + B IR SR B T C o0 Tl A
469%EH] (89.0%) Th - 7z.

[#E5) kkeriles > 75 > MR OBRERE L2 &
A, AT Ty PRMHEEICEALE o 728, Tl
HBEOEMDEH L CETWS. T/, IEOHEHER
ST AHEIC LY, BEA VLR RS ERISHT
HEMPEZERD, KEFERENOZZ P IERIZH 5.
A2 T7 Y NBEOER EBMPIENSHZ LT, ek

HYLTZBEINDLBEDEML LD EEZOND. &
b LE LI ZBR MR 2T, BERLLEE~O

A7 T 2 bt i % X 2T v AN S D
BEANOIGEE R, Db DI L ZL - HERE
Wit Ll 5720128, BHEH OS2 5 IZ A
5y TOHEE LMERDPLETH 5.
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17. S-PRG7 4 Z—BHFIA—T 1 > TMO I F X JVEBRIRIMFIZHR

OF B, FIFER], MRS CE, HRRIEA

AbHEE SRR S AR AR LIRS - PR FE T 2R/ NE sk RL 22 0 B

[BW] 7)) = 2) 27 OEWBERICHL, =) ALY
DBIKIPH R AL 2 W L CRE T —7 1 > 7 H D
JEHARER SN TWwWA,. SEFK 4 1ES-PRGT7 1 7 —

(R 2&B3hra—54 v 7o, 5 AVEBIK
IR ROV THES L 72,

[HE] 1. =F A VEYF ofEi

TELIZEOZF A VE R ERAEEDWHET L mmo
JExicyWy ML, EixitkS—8—THEL %
12, 2X2X 1mmOBEFEZIRIZE Y L7

2. PURMER

Wi —7 1 > 7 & LTPRG/NY 72—k (FAE)
RV EZEIOmMm, ES1mmoT7 27y vy o
M2, PRGN T I—F 1RV SERMNED TS T
WA LG L & 72,

3. pHE A F VIEFEORER X I'SEMBI%E
FEBETINV—T2UTD3 7NV —FI00), EEriT-o
7z.

O = F AVEY O
@ TF ANVEEPRG/NY 72— b+ DIAF
@ PRGN 72— kDA

pH4. 0D FLIEVATE 5 mIZ &3kt 2 A i, 37C T24IF 1]

B LA S, 1 EEMmICpHZBIE L7z, A RETIE

IFANEYRE, a— L2V Y B EEAL 2w
IO ICREE S/ 512, A UBE 2 24 28 7
ZepH4. ODFLER T 5 mIZIEE L 721212, i OpHllE
ATV, FAIRRIZ 6 HA T Tkl L7z, 72, 24IpfR &
6 HE WP OF, Al, B, Ca, Na, P, Si, SIdo& A
T UREARNELL. 6 HiRICTF AOVEYI R 2 TU)
L., SEMIZTHIEDBIKEEA = #1572,

[BR] =+ A VEYH ORRELLSE, BiEOpH
MR LA L, 4RI TpHS. 28 20, AV A
A F I 10ppmiE L L7z, —J5, BE PRGN 73—
FEIZRE LA LPRGNY 7 O — FOARE L
Yt 6WEMTpHS. 212 AL, 24FEIT4 F THEFRF S 1L
7o, HIEEEPSZ AN T LA F HH 1 ppmiat L7z

25, PRGN 72— MHSIZGEH Loz, 24K 14
OpHIllE TlZ & ORED pHS. SETTRIC EF- L7z, SEM%IC

BT, TFANYHFOATIZ6 HEDRIETHEE I
JKHHE U COMNEREEDSTEM LTz, LarL, PRGN
73— N ESTE LA IR T A OVE OB A HER: S
ncTwy,

[# 5R] PRGN 7 a— Midtra— MR 21 T
<, FIBOWREIZ S BUKIIHIRI R Z KT 2 L AVRIE S
nr7-.

18. #FHBHRILHAELUCIDICK B HEA X —F > THE

BT BT L2 EDMEEIC R o7, 512406
TR X o THIRIESOBIZEATREIC 2 Y, kD
B VIEEAR L OV T O AREE AT AT R 2 D DD B
L. MBROGEMYEE B b lEEEHLREGNE, o
B R L NV DA X =T v T ORERBULE Ll e L
TEHEIN TS, 4L, #HEEHLsgELuUCID %
W24 A= 2 ZIZOWTHBAT 5.

[5i&] GFP~y Ah figh L 7-ldgs (BHTBR, B,
KEEE) ZHRIV~1 VEEL TERICHW, Mz 78
BKIC—MEiE L TRV~ &R L72#, LUCID
1 IC24BMIRE L7z, RICLUCID 2 12i2iE L, #HK
Xm L TEOF FHERTHRA L. IH 0K %
vy, £6F L — —BEMEE > A 7 2 Radiance2100MP
(Carl Zeiss) #ffio> T488nmDO TNV T v L —HF—I2 Lk 5

AL —F =2 Rzt 217> 72

(#R] LUCIDALE L 7z #likid, AR EDIE O =
wRRHE (FHTREARE) »2vidskate (i
DOffk e L THE SNz, MoK S SRS L, e
W EREECTREO SN o7z, BROZT L —
W — BAREEAT T, RSBV ESE R IR IR RS &
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OfMIEZ, HRHEERE REHEA
AL PR A B 2 S U A Wy 2 R SR B ) B

WSV HEDOEO JRANE 2SHBR IC Bl S - ko 3R
AL TlE 2 S OfEE R HOBTRE 12K & 2BV IE R0
LN Ao 7z, LUCIDALEE L 725 i Cld, FR» 5200
UM O ZE B T G IR ATHI50% 123858 L 72 A%, RV JEhie
FEfE) 2 & TSR THo 2. —F, LUCIDR
LB O T, 2RI 2 58 20um THOEAEE L < 1555
L, 50umfdfe CBIEEASRITRE L 2 o 72, RIBRE LB
IZHARTHOBIFIEFICET <, BlgICITRVEhRE % 43
E L7278, R 5H20um F TOEE THE MO R
Ay b — I REESEE SN

[Z=] EPLHIEIL20114E 1258 5E S L7z Scale e % D
WRETHHCUBICHFISILT WS, LUCIDIE, itk
BETRIBEE 7% o TW KR OB b I <, BRi [ E o
THpwv, 3512, EROFETITEILTE o7
HOBHLDSTEETH Y, R ciEdRL~) VRE%EL
T RBIK O KBE F OFMLO A v b7 — 7 % B8
BT LI ENTE, Z0JEE, GFP< 7 AL D
T % 70 B OAARK O SRR IS FRAT IR T & 2 HAVRE
nr-.
[#5] LUCIDIZ X » THEZ & LMD KRV~ »[H#H
EY T NEELLL, 20T L — V-1 -
7z,
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19. EXHETHEGOMHEREORSHFEZ SN ZMHEHERD 2 EH

OMMERE, wHlise=, Kt [ (EEKE Sili—%
AbiEE SRR A B A AR A AR RE - R RESE R RO R 0 B

(B9 MG OZHE 2 R 72 2 B O MG L LR I, TOMEMOFIRIL, = HEE T R OB HFE D
L, ZOEKEZLMEORELEEL, REFLHEL PRATOMBEEETHL EERON. —HT, BfF
L 72 JE Bl & o EBHGET 2179 . D T ZEME ORI AR O S % 0 R
(EEBI 1) 770, THENEICSTL2CTHREICL BI2000H ), TOREILERE L HEERER/R1DH
0, WO OFHE - IRIZNE, EMFETIEG R A2 LEZALN Tz, KEFNL, ZoOHENE T S
MR, BEEER, MESHILZEHOZFMS O 5N 2 ERTHLLEECEHVLDOE R/ LaL, HFE
WHHEH RIS 2 P RICHOES, BEEMERESR  ICAESELHRI T arolcb vy T L, EBED
b, BELTREL TS, ZOROMREREENHE +TO0THIILEFAETHLLEEERT, MAT, KE
MO EE 2 b7z, FRBEIC OV IR IEZAE  BITIZEFRICBE L 72212505 B RAE T BERY (2 I
SN o7zh, HIEIZ23-25mmTH 5. IHFEAEAIE L S N2 72D I BRI 2 F o3I
(FEBI 2] 651k, 57k COMNREZE (5|2 R HERE & EINTBELY, ZOFMPANTHL 2 L, Lt
BT, B, ARHR, ZAMIREGESHIR 2 4= U7z AT EEDLEL B, WAHKREROKZ, =3
PACTHRAE T, ZEM/NEER, A MCBINMEREZE e T SRR BB iR |2 B 5 2 FRAL L I i o BEAE
T L, IR OZE - BRIFEMARRO SNz, & 25e 2 EEIIBWTIL, HEHEMOTREEZ Z’E L,
DL SIEHET TO=MEREIRIZ SN 5 MM 2B L CHoriciEE 2 b o 72 L CHEEZ T 2179
BREICOWTIIZE SN TWw . bz, BEIS U CGHERKREOBELIT)RET
(RBIOEBE] 260 & IR T 2R HhLERLNI
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20. EEAEEHREL LORZBREIERAEO LS I TERIEEL 16

OF e R, HFHYEA?, FHCH, hieEr, mifi,
ek A0, RRRERES, PRTAE T, TR, ZEE
A3 PN S e SRS AR s S i S e i i
A IR OR S e [ PR RS LR

e PR RS AT RS - B IS H 2 R PR il e 22 BT
b8 BRI e R B

[BEY] DEsziiE L, ORI RAERICEEZ T RO S 72 2R i 2130, Iml/ 1055 2
LTWw5s Z ED% <, FFICEHFIE L Ocomorbidity2Sd 2 T CTd o7z, ERRZET - # 1 DREEZERE, # 2 SiFE
B, DHEZIGRNEEZ SN TWA, [ QRS

PREDRR O —DIZHEFORIWER A H 0, kEMEO % (#B:8] PR, LHFERE O T AAL NIz L
CIFZFNITHELTLILDEEbNR TV, A4, Mo, vx— 7L VBT SRR & 1T o 72055
TRAE & P o 72 LEREIRE | 290 ) Do+ o b= FERRASNEr o7, EROLELZYREL, ALY
YY) AAKREHR (SSRI) THAHEV T vy &2  EouT7 53X THIF VALY L7z BZROXE 2
HaER, ERPER L 7ER 2B L 720 CTHET A, ERERPRPEFENICH 72000, E1rTHo72
5. 728, SSRIOE)V b5 ) &M L7, XE3HICIE
[FEGI] % 0 69k icth. T3k ISV CHA L U v Visual Analog Scale (VAS) 50% Ttk L7z, X4E10H
D, BUREE C X— 14FE9 HE XL VEEEOHAD % H  ICIEVASIOLL N &L 2 b, ZEFRER & D 2. 4ml /1055 £
HLUEREZEL, ZORERISNEAL20, EEON CTRE L. BEIGETOHTICEFED o, TENE
B REE, HER, #RE Fry—vavErr Ll IO E BV L, FGBRITFTHB.

M L o7z, XE 1 RS dbiBEEREKS [BE] b T JIERE % o 72 I ESE O i
FRBECENRHRR SR 2 230 L7, BRI R OE  IREHMOROERKO—2 L 45 2 LRI £
fE. FIERE © Jek TAERGICIER. BUE  HAKICEED 7o, AEEEEROEEEORRE & LTI B D TIE R
B EBO LD, FOMTIH S 972 2B R R <, HFEELLTOMROEESTLLEDDH D LAVR
BOLhotz. Tz, MBILLVBEORGEE LAY BIhe.
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R (k2 BoOH 25%
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YERR 1744
84044
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WAREH CPR6EIREEGE L PE2TAETHR (F) 1229w T
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2) mERS
AeipE ERER MRS (348 1 %)
JEE 28 I=LEa— 1M EGHE 1MW S0 3 M
WED MYy 7 A THE SFREk (R71H)

iR R MR (34525
Wl 1l FEAHE EFAERS IR I=LEa—1#
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3) ERE
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H W SPR27423 H 7T HMD
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Ul e >
OWE27T4E 2 HI9HW  fHYGEEE R B0 B
WY IR SR IS BT 2 A X7 T 7 & VRN DA R
HOEEN R el (e T — o SRARREERD) (17 1 156~18 1 30)

@ PR274- 3 H31HE)  HHUFEEE AR R L5 B
{HAHY, © Development of screening tool for early detection of periodontal disease in community
{# % : Li-Sheng Chen (Taipei Medical University) (17 : 30~18 : 15)

@274 3 A3LHK  $HY434H AR T2 50 B
#E %, © Recent advances in biomaterials research in Taipei Medical University
{# % : Keng-Liang Ou (Taipei Medical University) (18 : 15~19 : 00)

@274 7 H22H00 4582 A0 8 (18 1 00~19 : 00)
{E# 4%, © Effect of periodontal treatment on cell free DNA in crevicular fluid of chronic periodontitis sites
{#H % : Dr. Boonyanit Thaweboon (1 > N3 7 KEEsiABE Y HEHIZ)

GFR274E 9 H 2 A0K  $HAYHE  SRHME LS5 (15 45~17 1 00)
Y Ty U A A EOFEKFEH
WOH = ik oA Wdb RS

O FR2710H 5 HA) $HUFEE  BRR CPR R 8 (18 1 00~19 : 00)
{## 4, © Current Opinion in Tooth Development and Regeneration
{# & : Prof. Han-Sung Jung Dept of Oral Biology, Yonsei University College of Dentistry

D272 H15H)  HY A FER R BB (17 1 15~18 1 30)
Y OEFRAOBE - ZEO A =X 4285 |
WOH L BRI A R RS REEFREE AR IR R T TORRE S R

4) Dt
<WhFE3ENh 4 >
- ARBRBE - RRESSRERIR VRIS D A
Wiger —< : T AT 4 7 ABHIZ X VB Lo~ T v b bz F ks 5 o i B R AR~ 0 L 55 )y s

- DIPERE I - BRRETEH RN AT M HER
B e & okl ig o bRz — FIZEAHEAEIC X 2 ML & A 12 B 1) 5 Ca*' L& DFFHT

<Fm3CH >
"B T CH (1)
- Light forcelZ & 2 FEIEARY B D AE B O = R ITTIEMILAT BREEFR AT
Ml AR DR - BRRESEE R AHE IR0 B

"B CH (26)
- BAERIRIR S 12 51T B8 NABAE TR I8 O B2
SEI S FIRERRRBISAR - PR SR ok JE B G e 2 0 BT

- A combination of oral care and 23-valent—pneumococcal vaccination is able to reduce pneumonia incidence in nursing
homes
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