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[Objective]

Our department has used the two-stage palatoplasty
with Hotz plate as the treatment protocol for patients
with cleft lip and plate to improve its speech. Since
1983, the revision of the surgical protocol was done
twice. At first Widmaier technique was changed to
modified Furlow method for soft palate repair in 1996.
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The second was slightly changing the timing of the
vomer flap surgery from 5 Y2 to 4 years of age in 2010.
The influence of twice revision to improve speech on
maxillary growth is not elucidated yet. The aim of this
study is to compare the dental arch relationship
outcome of the three surgical protocols.

[Materials and Method]

This study is composed of 96 subjects, whose dental
arch relationship outcomes were evaluated using
modified Huddart and Bodenham scoring system. Two
orthodontists made the evaluation twice in different
occasions where inter- and intra-examiner agreement
was determined and T-test was used for statistical
analysis.

[Results and Discussion]

Upon computing for weighted kappa intra- (0.887,
0.848) and inter- (0.817, 0.855) examiner reliability,
both results were very good. The occlusal relationship
of each tooth was analyzed by percentage which
showed that the posterior teeth had a bigger chance of
acquiring a normal occlusion. The T-test showed that
there is no significant difference in the segmental
scores between the three groups after each transition
in the surgical protocol.

[Conclusion]

In conclusion, the present results suggest that good
dental arch relationship was consistently observed for
the three groups.
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EBERRASE SN2 (r=0624, p=0.0000257) D
Ens, MlEBRE & MBEMELE S OBIZIE, EoeR
SR HI R B AR A B E S 720 FER B A 70 Ml A
FHEE, FAERERICBT M0 S EEHG % e LCE
H3hTwa, ZoERLERIEZL, IhFETofRD
DOFE L VIR OERE 7o b avofiiFEitEiro
722 h, T S F 744 o pl Ml T b ES)
e & AR HRE OB S RIZERD b7z,

(i &)

OF 7V T A A%, MBasdtGe 2 @20 IR Rl

MICFUTELFMEL R VESL I EARBSI N,

12 #1 Porphyromonas gingivalis 1gG &4 & AT
HEE~Y —H—ES S UVIEHE & DREEME—EEIAR— b
(2T B8R —

BB R RFIER R GBI SR - T
PHERERFE R AT R o
PHHER IR MR A RS A R

OmRgE', LERT', BEEHEL® IWEX"
HLGAE ", ZEBERE—'

[E1]

BRE 9 & BFRRREIR T & OB TRE ST b, F
W EME CTH B Porphyromonas gingivalis (P.
g) (XY B IMiE 1gG VUi, sREOH#E, EREE
P. g WEOHWEAMBEZRT, L LILP. g IgG Il
Ui & R RE O BIAR % WS L 72 BEAF O R 813 F i 4y
WIEAZRGE LTz, 22 T4, RIICES#H
BRSO BB RS 5720, BEE &0 RS
ZXRE LT, PLP. g IgG MIEHUMIE & kit~ — 7 —
OB % B NN BRI T 2 475 720 T
PR 2 & IFREREIR T OB ICBE T 5 L s S Tw b
NG & BB D AT L 72,

[ %L & F7ik]

2008 457> & 2010 4 0 R4 7 983 U A% 8 ol 42 D 5 9 B
WRBELZABREED ) bHEHICE 2B LN
388 % (HM:192 %44, 196 %4, 34-89 7%, “F-I4Ew
63 %) xR L L7z, P. g FDC381 & IR MPrlsiic
xt9 5 IMLiE 1gG PLffii & IF#ERE~ — » — (AST, ALT
BLUGGT) OM#EBEZLET T AT 4 v 7 BIJFHICT
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FRNT L7ze 7 N ZFIEHEAE % W 2 B TR~ — A —
il & LPURIE =060 TR L 7ze T 725 0 A4 4812
0 RO END LI ENEBE L.

(#5583 X 0rE5]

Fin, SIEEE, BUECEE, LB X O BMI THE
L7222 ofE, BHIZB W THE % B IR
DOONLEhol2s, THEIZBWTHP. g IgG MiEYA
il v = 4 & SR HEQE 2 8 2 % i ALT B il & o RIS
HEZBEEENED SN (F v XH 28, 95%Cl:
12-64)s 7% BYLP. g 1gG MiFPLAAMN & ITFHE~ — 7 —
O BEPE S 2 G O R BUI AR ZE 12 BV T HEFE
MICH BT o 7z ZMERICHMT 5 AST IR L,
ALT 3HEROBVFEE~—F—TdH Y, GCT &5
RDIET VT VEIERBRTY ERT 5. ALK F
M B B SR 45 & TR RE A T o0 B & R
LTwh,

[#55m]

AR GUICRBE AR L LoiZE L D, &
P B THLP. g MG BUARAG & & i ALT Sl &
DOENCEE 2 BEE D bz,

13 HMBAZERZRESREAEROBRAFCE TS
R 15 EFEADHAR B & P ARREE DRRRMEETRIARE

BB ARG SR S SR 8
PHHERFIE MR A FEBEAR I 5 — G B
OBR#EZ', i E', BEELE' #FETE'
BEYF, EHUHE, BN 5 tHEIET
REFK', KHER® BARS'

[#=]

R (IH : COREALRR S 38 E) BHER% 47 SEASRE L,
WS DT EE b SR E ERE O SR 2 HRIZ, Hbid
OB L L TN ZE 2 0 & T 2 4R ok H
bHAZLLOOH B, £ZTHEbIDbNIZ, &I
GAEMOBmZIERT L2 HWIZ, ARBIUTA
be B OERIRFE RG22 4T > 72 D THE 2 5T 5,
(5 & 7]

F513 2004 4 12 H2 5 20194E 11 HD 15 EMICB
F % MBI RS 20991 4B L A BB 6,227 4
& L7z HEL JBRWBREEFIIOWTE, FER), 4
Wgl, AR, RAOTH &R, EENICOWT,
ABEREIZOWTIL, FERER, Fimp), HREIICEL,
KIHHOEEG LEENHERICOVWTRE L 72,

[ 3]

AV A 35 B BEIE 1R] T 2019 4R FE AT 1,860 44 & BH ik
Bm% L ie ol FEHNTIE 20 ~ 30 R ROBEIEL,
AEEERIHERS Tl 60 IR ARSI 1A 2 R L 720 Rl

HTIE, FriRIX A eho 8 BIL EE b, HhEm %
R L720 ANV TIE, BIEMEEBEOMIN% 20
720 SR OBAFDOFIZ 876% T, 2016 4E LI
Z90% L ETH o720 HEFNCEH LTI, B - R
BOSFEW LB %2 RO RO P50 % 5D 72 SE R R
PZE, B RE BV TH o720 ABEICH
LCid, FERNEAEICIEMD 5 AL 7% <, il
TIEARIZHR O~ 19RROBMENE B olze A
PINCRI L Tid, AhRRERC SR B AT % R L 72,
JeRVES BT 2R L7zA, BHEIE, B
I & R L7z
[(Z%]
NRZBEROWEMOERO—2 L LT, HNB X
RO BISEREHE BEA © O IKEATEE L T 5 b
DEEZ T ABEBEBSHEML TV EHICBWTD,
EQRBEAT 5 EEEEBOBMR, ERE O #E2
B B OSBRI 2 & OWFHERE D = — AL L T
WAL ERTFHEN, SHRIZBEOTLIIL > TV D
D EE LT AT RIS X 2 BEES ORI, —
HRPrFH s, BREER FHALEBEICHELTY
BEBIIHERELCB Y, rmbE e LCokE 2 3L,
SHOUEL T LENH L EEZ T,

14 MFHZ 5 3 BE 13 FROEMES ORI
Hat

BB R R BRI R S RSB

PPRB ARSI BB 8 — S B
ARSI BE TR LISV

OfiEE ', BRHEZ' NBREF', SR 8’
AOZE', BEBIE' NEEM', JMEE'
REFK', KBER® BEEFT’ BAES'

(# =]

VIR R ORI VES O LIRS O I, 1
KMBAEORELH Y, U % 2P T 5 BN RS
BIIEH LT b, 72, #EOIEFOHHEHEIL, &
B oMWY 2GR ORIRL, BRSO EEX S L TE
TThr, GHbivbhiui, BOEOB)N & G0
8% BB ET 21T o 72D THE T %,
[Rf5e & i)

FEIE, 200741 H25 20194 12 H T 13 £/
V2258 2 #0557 BH I SR M S — YR 5] 383 1 &
U720 Bk, MR, 4, FEREER, I,
AURRTY, B, —KIGHE, (RHREGE, BEIZoWT
AU 720 M, EBSOE L Kaplan-Meier #2112 X 1) 5 4
BREAREE LTHEB L
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110 ik A2k
[R5 4)

PERNE 5 221 B, 2Pk 162 1, SFI94E NG 1L 689 %
(1497 i%) Tdh o720 FEHEABOTI1E 294 BT,
2016 4F LLKE (X B8 1R) %2 7R L 2018 4F B2 44 61 C 4R
e RE Th o 720 HFEIAITTEH 148 6, THEBEA
70 9, LEEPRIY 54 B, BURGIE 38 1, IR 30 5, o
i 43 BITdH o 720 MRRENI R LR NG 267 B, BN
35 62 B, FEMEY OSHE 17 B, KB 9 B, BRAkIENa
¥ 7P, TOM21BITH o7 HHEUWFETD o 72 352
Bl ORI HHIE, stage0 : 62 B (176%), stage I : 51
Bl (145 %), stage I : 73 B (20.7 %), stage I : 37
%l (105%), stage IV : 129 %1 (366%) TdH o720 —
UOBHE, Tl 258 B, AR 12 B, AL R
ek 11 1, b 6 B, iR L (BSC &) 53 4,
R 43 B T o 720 5AERMAELERIL, WP TIE
stage I :100 %, stage II : 946 %, stage Il : 73.8 %,
stage IV : 51.7% TdH o 720 HRIESHI ) /3 HissR 1% 34
BT, BN 2 KW 7% FEBBIE M AT S N 7ze BT
F&1% 28 BT, 19 B BIMFMAITON. ThoE s
D FARER O B 5 FEAEAEEEIL 887% TH - 72
(#%%]

WAEOBEBIIME, SEEROBmL, FEwRFHE
B i & LB ORMEDN ESEEL Tnwb L
E 2720 FIEEAL IR MG O S & IZIZFAR
Th o720 —RIGHEOFAMHEATIE B O =1L R T
H oz, B 6% D EEBIEN OO ORYIBE, ik
WOV EETH L LEZ LN,

15 4175 VEAB®RRICELC -RFEHT -V
FIORE!]

HRD & R

PHRERE R BRE AR GO S TR B
SRR AEE SRS
O=mEs", BREFK® Al 8°

(51

T7 =) AIHWAIZET B SIEM D B WIS BOS PRI E
BB L 72 BB PR C, — RS SRS S B FBALICFE A S
52 L OWIRBEHREEZER SN TS, TOFRE IR
BT, RN LR S BRZHNIILBENES TH %,
LU, BEAFAE L R WML OB IN A HFEA L 7238 %
BHERREEERTLECEENSHELE b, T
L72RRED—2I2A 75 ¥ ML TET LT —
) ARRIRED D B3, RO W TIEIAH % KA % v,
G, THERHEEIICH. SN2 > 75 >~ O PHE
W HECAFEET 7 — ) R 2872, SulIZH
KU LYIBRZAT) b 4 EOHFEZHYEL,

50(2) : 2020

BAIICIEA 75 ¥ MEBRET S LX) BB

SN7ze FOBWEIZOWTHIET S,

(e DB 3]

BE A5 MOKIET, 200442 HICWZ. F4E4LH
12765 | KEFICHA I —F 4 ¥ 71— VT 5
v (AQB) ML, X ¥ NVEY PRI X B REH
BadTolzo DBAAL YT F v A%k L, BEMNIC
76 1 475y MEABEICETOBRINAED Sz
B3, DI A IRREAS BT Ch A 72 DflEEIgE L LTz,
LA, 201541 H (56 EE) ORI, 7] 4
Y75V hNOFELENSETHMOEAIZKE & 12 X
Omm OEFFHIE 2 4 M, WM oOER 2 207z, =
T—) A%EEH D 1 AMOBMBIE TR LD, &
PEREES b BE R B A AR IR 2 A L, YIBRE
MOMERL T =) ADOMEZWRE LNz, LarL, ¥
R CRIRICHR A SN, S AZ /R L 38
T 20 X 20mm & 7 572728, YR CTHiEREBIC
JEJE % 9B L, CO2LASER THili & &M L7z TD%k
2 AOBICRIICIEOBEEEZ X2 L0, 7]
£ 75 NBEROEICHES L TWD EHBL, [
5 IS5 M HOBERYBICmZ, 71475 VR
e L SR P T OB B % 4T o 720 ik 5 4F & R LI
R LI\,

R E BT X WS oYY b W3EEYE T 7 —
VATH o720 BIEOIKHIZOWT, £ 07T MK
] O 8 P~ DV Y 7 W BT & S VRIS 1N &
ToTWb EHEE I,

FOEZTRTZMOSA MSHNTTZIAAR
BDEX%FET S

16

BB R AR AR I G sl
PR RFBRE R A TSR (b u
O/ E "2 BREFIR° RBER®

[Em]

TN NA = (AD) & ORGP R L 12
DT VEZTHPHRHEINT VD, LALEDES, TUYE
=7 L AD ORFERHE L oA I T TH S A
7o TV, €I TARIFETIE, WMNTT Y E=T
ORI b o TWBHBT7 A ud 4 MEHL, ADD
ELFETHLTIA F B (AR) LZOHbRESY ~
NRZ2E (APP) ~"OT Y EZT OB R EALFEN - 5
PERIREALENY - 0 F AW F G L 7z
(M8 & F7i%]

JEA 18 HT v M ORI E A O o HEAE S L 7200 8s
ETA MY A M2 10mM L7 Y= A TR L
720 APPOFHRIIVIAS 70y MEIZTERL
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720 APP OEHICEE 2 X v+ ¥ ¥ ¥ — RNA (mRNA)
X PCREC X VN L7z APP OMINEHRAE I HAE
WY VY — AR M Mk EOMBANEE L o3t
et | CTHERR L 720 AR OREAEIPUERE W/ D
F4 (ELISA & &g gefall) W THlE» D72,
[ & Z52]
TVEZTHBMICE>TTA MY A it APP 0%
BHEZ2ELIWMMS ¥, PCRIEIC X LB,
APP @ mRNA BIZZLId o722 &9 5, APP®
ERMEEL TWEDTIE R W EHPFERE I Nz, 22
THMAIH SN/ LWL TRE L2225, APP
BERAESMBEEZEE TS VY —2AIlERKLTW
T2o SO ENDL, TYVEZTIZY VY — L5022
HLTWwBZEREZ LN, MAT, fkMETIE
AR #EET BT O—2 L L UMUK SN Tz
CENLMELZEZA, TUESTHICED T AL
a4 bo/NEARORK L BILZE SN, APP OEED
AbNTe ZZTAPP OEFICL D IC AR DREAD
XTVAIPERFLZEZA, MBHNTD AR OB
RO LNz T DFERIE, APP 2Nk THIRr S
TABEZEALTVAIEEEZRL TWb, UEok
Bhs, TVEZTICLoTABRTAIaH A T
TERIICHELE I NG Z b ole TN, HEED
T UEZTABHBENRTWS AD OFGEREALIZT A
PaH A MO ABHEAENEG L TWA WML RIEL
TWwWho

17 HEATR1 I3 Pontin/Reptin #&E{E &€ mTOR >
JFIViZRR &9 L T OSCC #REDIBfE % E(CHITH T 5

DB RF B OB R u
PR RF BRI R A TR AL RS R 2
OffitiZ "2 fhREA ', MILES S

IMRIER %, EERES

(=]

e RAE Rz (OSCC) W FEEMNIC BV 5 M ES
DN%EED, HRIIEFOPTROFELERTH %,
HEG B L OCBWHEHMOER TS b o, 1T
DEFFRIIERE L TEWEETHY, OSCC DHF7-%
ERENOBERIRKDOENL, EWICHEALZET 5
AAA+ (ATPases Associated with diverse cellular
Activities) 77 IV —% ¥ 327 E T» % Pontin &
Reptin #* & 7 % Pontin/Reptin complex &, ¥z 5 il 1
2 mTORC1 7 ¥ 7)) & ERERE DL B D O IS 8
NDOGHRIESINTWD, T4E, Pontin/Reptin % HE
I L7 PO HEA TV S A, OSCC DH#EREIC
BT Pontin/Reptin BXED X 9 e 2 H->TWbH D

POV TIIAREHO T I TH %,
[H]

OSCC 2B % Pontin/Reptin DiEEHF % 5 712
L, OSCC EMAt#ERE~OIERETEOMHZIT) 6
(B & J5i:]

AREERTIIERH KM (HSC-3, HSC-4, SAS) #
R L7z FiBEEGRTFEREDD, Pl Reptin Hifk%
W7 i 12 & 5 T, Reptin & 3L L 72—
D T BRI L THEESN RN 2 1T L 72,
Pontin/Reptin 3 & F H#E & R F O BERERFAT %2 H 1912,
JxAYr7ay b, REIELRKE, RIESOLGE, RT-
PCR, Mifa¥siitER, siRNA T % iifT L 720
[ 5]

BRI OFEE, Pontin/Reptin O Friiss & KT
& L T HEAT repeat containing proteinl (HEATRI)
% JH L 7:o HEATRI & Pontin/Reptin & #%/Mk T3
JWELTHBY, HEATRI %2/ v 7 ¥ v § 5 &
Pontin/Reptin ® mRNA L RWVIZHEE» 52 52 L i
KT IR BHVUNRNVDPARIKT L2 TRH6D 320
HHIET D/ v 2 7 213, OSCC Mo Bl % A
BIZHHE L, E51CmTORD Y Y EIEL X & 47S
pre-ribosomal RNA F§3 % B 1K T S 472,

[

Pontin/Reptin @ #FHBAE &K1 & LT HEATRI % K&
HL720 & 5|2 HEATRI 2f Pontin/Reptin ® % » /%27
LRV ZEHEFL, mTOR ¥ 7 F VRS ZiEHILT 5
ZEPHLNE RS/, D EORREX D, HEATRL/
Pontin/Reptin ®HHEAEH A OSCC DAL AE B ~Z 5.
T 5 LIRS NI,

18 Z7—CEHVHEESHICH T S/NEHOEE

PBRFERF B R AR AR NE R 205
O|l|thiE, Hrmic, B 8, EHFDETF, HREL
ARTHEN, AEET, BHE—H FIHEH

[B]

NIEEFLEDOBME E & B L > TENZ TEN
WD AL LA2FH L, TOREITFHERAERERT,
RN EREE H OB EBEOERICW5, Th
SEABEOBE 2 FEICHED 5 720 I3 FEE R A
b THYZIEF CHRELEETAZLPIERL INT
BY, HEEREDOEEEEICBWTIET L LORHES)
DFEBACDHF I CEND LEZ LN TV D, KIF%ET
i, A7 — AV EEE L TUSE O FKEEH 217
v, NEE RN E DD S/NBIIC B B KR E A
L, BHEHW-HEalkomE e+ sitn
HyE L7,
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(5]

feFER/ANE15% CFH6E5H) 2R L L7
MEROBEL VEEOFRKEEHI S A 7 A Z2HEL, B
PERHINC DU =R T T 318 2, VS IERHINC I
INE V2 BALIAT VY VABA T — v 2 2 nE
NWHW 2, #BREIEIA 7 — 2o BhERE L, #%
BAMIHROI -V bET ) —2F—X, FRER
2, 3, 5g & L7z HHIXKMIEA T — v eim A EIENIC
HASNTVWARXBEL, ZORXRMICBITOEERE
EAT =V O ABEDHEN 21T 5 720 WA & DHIERIC
i, BERN20% CE¥ 245 H) 20RIATo 7
FAT RO R E A7z,
=R

WEROELEL X 2o a L, AR KA L FK
CEGHTHEEZRDI— TV I F—XDHIBK
EVEEERL, ANEEBRAORE T, NEOFIE
BINS Wl RBD T2 AT — Y OLENTE AR B X
OB EHR R, NROFBHA L D ARICERL,
SMXENCBIFAIEELS Yy D&y A4 I 2 713/NR
DFHED > 72,

(%]

NEEOKRE S, HoH, FHRMBIUAT—ro
CIEPR AR OV ICB VT, ANEERA L DR
WCERBEAZERED, BRAERRLTNEDOHD, 27—
Y OB NIE R L 222 VS EOR G EAVN S 2o 72
Z L, ARIONRAERIBITB/NEOIVEER) 7 5 O
WCEROBIMEIEAN L MAEORFIAFALTEST, i
B 2 EEN R - B OMTEB OFENE L TH
5T NI NI,

19 BTEHEBOENESHE DEG TR & OFE#EE
DOEE : 3 EE OB E 2K — MNAR

P RFERF BRI TERE I dr il 2 A
OFTHH

(BB L OHE]

g i O B EE S O ATk & TIERREE & DB
BEMET 52 &% BWIZ 3EMOFIH & Tk — MiF5E
BEML7ze ARY T OIHONTEEICHEMEL, 201342
HIERCESAR w LEAHERE 2 2T TV 5 SlE O
1L, KRENORIEPEONZ 396K ERN—RF 1~
MEORRE Lize R—=ZA T4 YAEORER, IERITE
W82 %4, HWMARE 114, 65k 14 B Dq 107
GEBEI L 72 289 B E TG L L7z IHRFOLLTIC
B3 20, 3 ERICHRMRR IR E %24 LTI
L7z, FAAZFHIE AR Barthel Index (BI),
Clinical Dementia Rating (CDR), MNA®-SF, &I,

50(2) : 2020

BUEss, Vo v s, %% /TA/, BEIKEKAT A b
(MWST), HpefgEIRE, OEZRoFHE Lz, &
BB EARE, RCEICT, EHMOLRAED 0%
% x 2 M€, Mann-Whitney U-test T/HOHF U720 & AT
JHHEPEFARIIRITTEZ BRI 5 BT, Kaplan-
Meier LT OEFEBEEZHIBL, TOAEEL
Logrank MUEICTHREF L7ze Z08H, HFNTOES D
R % FFIS % H YT Cox LEBINY — FEFVGH %
To7zo AR, WHMBEFERERE Y ¥ —AF9EE
M H 2 (2009 4565 38 75) DR A THEEL 720
[ & £52]

HWARMNT O R, BT L EFEHE OB T, Eil,

%), B, CDR, BMI, MNA®-SF, &R, 1V v ¥
¥ 7, MWST, 3% /TA/, ERIRO A A HA

MR B N7z, Kaplan-Meier 12 & % AEfFBIE D Log
rank € O KR, OREFMEE TIZY ¥ v 7,
MWST, 3% /TA/, DEGEREOALEIZB W TIRTHE
EEAHLOMTHEELZENRD NIz, WIZ Cox I
BINF— FEFVEHCTAY— FE (HR) 28HL,
HayPhe OMBEZ 5T LRE, SHEPERELT
EIREN, Zhen, R HR:1.07 (95% CI:1.03-1.11),
4E#i 0.37 (95% CI:0.23-0.61), BI0.98 (95% CI:0.97-1.00),
PERRIE 1.81 (95% CI1:1.07-3.06), Iz D 1.83 (95%
Cl:112299) Tholoo BhEREOLEGTHICH
WY LERNE LCOMEZROGEHIEETH S Z IR
Bz,

20 MBARFEREFAMRESHEEMICH T2 OFEERER
TREDFH & 1R5T

LB R RERERER AN HAETY A T - s Y25
PR R AR AR AU T BRI
SHBREERERAWEE DI ANEY 7= a v F
ONERER", B 22 HRAE' FEMT
EREAL, WIBAKS BLSHY S

PREC 2 HE 8

(A1)

2016 412 H AR BAE B R 243 1d, [T RERR RE R S5 A3 4
U 2ui @ 2 lmR A A %479 2 & THERREOME
F, MEE MR CTE 2BRE LT (DRG] %
EFL, 018 HEICIIBW OO0 DO IEBERER X O
BEHDRBRIDGR S N7z HBETIX 2019 4E 6 A2 11
FEREMA R 2 PR L, TERRBIC T 35 b 2 41 kW
BEEZNEE LEHli% s L7z ARFEZR T B EH
DR EHRET 5o
(5]

YRR R IS O 65 Pl Eo kg, b LI
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65 ik A C o I B R AR A IR B OB D B 5 At
kiH 148 % CEAER 734 7%, ) BbBEMEST N) ZX)
U IR 2 920 L 700 USRS AR T 13 1 ey
AIRBEA R (Tongue Coating Index), [1EERZSE (L1
KGEt L= 2), RETET (Fy I VTV AT =),
WEHESEBEREET (O A), KEFE JMS &HEH
SERE), THEMERMKT (vt v — GSID), e
REART (ke MMM o 7HHO S B 3HHED R
HREYM U REE L7z, MR % RIS T
PTG L, e, MR, BRI, FFF
DAL, TR, TA e —a FMAEHEHIIOW
TR RBAR T e & 0 I % 4001 L 72

(i)

FHRAEH CHRAELEZN - S o2 BEOES
&, COEEfAIREBAR T 149%, HOEGEET 176%, &K

BT T412%, HFHEEBHREET T419%, KT
T 426%, IHMBRREERT T 128%, HETHEREET T
378%Td ), IIPEREREMR TRERZ M #F 13 2k D 31.8% D
470 Tho T2 flm, 74 F—08, AREERER
DREAET, NIRRT E & OF B2 B ED A b7z,
WBEENHMET LW SN BED D B 772% 3 L1RERRE
RIS LT,

[#5 ]

BAHH OHT, BEEIET AR TE & D%
bREVBEED D B 2 EAVRR S Nz FIER R O
DR ARIEI S RO LE L SNTEB Y, Gl & HE)
DM E Lo K72 LIERRREIK THE O P & s RHA
WORE WS 272012, HEHld SHROBELE E 2
%o
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114 B A

woR B OF

SM2FE FREFSE 2065

HE AF24FE11H7H (1) 4609 K 30 50~
% 0 IR 30 43

BT BT ¥ 5 — kb

[—#z 8]
1 BMI 3T 3IEBEERT OBt

RPN YN VS e e vt R R e g
OEMFE, 1 —k LEXTF B 5T,
RAEIGT, NEeR

BEWRHMGE OB & v o 7z BFATENI RO )
A7 THhY, MR, SIIEE OmERER L
DEFFBITGHZEBEL TV LI EPMEINTWS, Ly
L, e FELRFITHO—2>TH LG E O %
BEIIHGE L 7253 v, 22T, k&4 3EHT
BaAET 5 L BT FBNICHEST S LT
2 HHEUNEIH S R EEHI S E bitescan (¥ ¥ — 71,
VIF, BS&32%) 2% L7z, AWZEOHKIE, BS %
v T —E =0 BRI O B TE) & S EEsR o B
& #EE L, BMI & IHMGHETF & ORRMEE BT 5 2
LThHb,

P43 3656 % (B 2034, K162 %4, F¥iER
36.6 %) DREFEHA L L7zo BMI O ¥ I IEAH K T

N & 0 BATREASR A L) A, BIEBROAE, F
BRI ] & v o 72 ARG EEIC oW T, HERARXT ~
r—hMafrol,

BS #%4 SE/2RETBICE) 118 (1002) ZHH
WA SR, WA, MR A Y= F, BGARE, NS
W 2 BRI L 720 F 72, IR RERMEH 7 3 ¥ — (UHA
BRECRERE) 2 30 [0l F FHIEMS S8, Wi 2 A~ — b 7
ISTHSE L, WGWRNT 7 7)) r— 3 3 v & v CIlg
RER Z M L7z B ST 21 Pearson O AH B AR %
H, SZERMBICIIERIGON 217, A ERER
5%& L7

MHMgE L, @A E— K, BGARE, @R E O
BICRAELRIEOME 2B 7258, IHREER L ofIzid
HELRMEIIRD SN Rdh o7 BMI &, HHERE,
TUAMIE, WHERER, THMSREROMICA DM Z RO 7
2%, HEA Y —FEoMICiZARELBEEIIZED N

50(2) : 2020

F oo B &

Motz BLHZEUCHER, A, DHMRNE, THE AR E—
F, BUAMEL, DHMREER, AGEEE A L7 BG5S
HrCid, BMIOA R WE L LT, MWHl, Fi
WM 5, DHMBRE=E, ARATHEE, BGARBASEIRS iz,
PLEX Y, IHMgEIE, MHMEESE, HGA DRI BMI ISR
LCHEADPBV L -MELET D EEZON, EiGEHR
DODOEFREICBOTEEEINLIRETHDLZ LA
RIEE N7z,

2 R ERVES Y NEEERIITEEED
TS

E RPN N e e vt S e N R e g
Oatfh, RERDST, WK 1& ABEE

(A1)

AR, PR RN 5 @ 2 SRR T O &1 4 A5 e ) 12
HbHo MMA RL Vvt A ¥ 2/ LEEBEERE
T, BEBRICHIRIC - TEBT 2EEMDS, HIR
POBWAKRT v NRIEDIERA L 7 5, ABIZED BN,
BEICHETE - BRRISH S T B R v, B
PFET VT v MTBWTHEE O % Mk 18l
BL, WEART Y MR OIS BERICERE
T 2 RE R OREEITHI 2L TH D,

(5]

45 BEDOF A SD $ v MO FEE—FE (n=76) %,
SPHREE (n=16) B X OERE (=60 £#n=12) &L
T 4META/MMA-TBB L ¥ » (SB) ¥, Mineral
Trioxide Aggregate ¥ X ~ b+ (MTA) #, Resin-
modified MTA (RmMTA) #, StEARL Y VoLl
rAMAN T LEM LC) B N Fe53Iv
Ry —9— (BG) B, FF6BICEMELICHTT, EB
B RS R R okt ORISR TR A AL L
L ENS L, FhFhot k2 e, HHL 72,
F BTt B2 A SIS L. BT 7,
14 HRIZREIE S &, BREUEEARZ VB, Mk
MR %2IT - 720
[ & E52]

st HEAE LI 2 1 H TR IRk 5 BARIBLHIHE O W52
ESIEMEML IR0 S, 3 H TIXEMIMAE OB
HEAFRD HNTze Witk 7 H CHRAEMEMZIZIZE A LD
57, 14 HTIEHRREOWZUZIZIZBEINTED,
B3R ARAING & 7 A4 AR S Bl KT RR O H
720 SBHETIEIABFRINT Gt o i W BRAHLER O B S

_76_



¥R W& 115

BOSN, MTABICBWTHR L 25 —7 VD
AHA BTV H o720 TOZ LIZBRBICHEHE R v
N 2SHEAE L ERIEDSHE Z D REME 2RI L T b & %
2 HMN7z, SBEE MTA BETIZSEMM AT L,
EWAERBAMED D SNz — T, MR TR REN
FKIRPERAEL Tz, WINOMEERmEICLE X v MY
OFAEZROONT, BRICHLTHEER7r v M & h
WCTELRWIRELRD L EEZ O, 4, FHEL
T MBI 2 > D IFRI O FE 2 AR 3 36 H 2 AT
LhETRTHIET, AV VY - HiREOEAZH
LW EEZ TV,

3 WHHISXZ—CICLIWMAREELXHZZX L
AR & FARARREN DICH

BRI R SRR Bk e 55

PR R BRI M ATISRE RSN - AL B
SRR ROF BRI MR IR, BRI e > 5 —
B RFRE R B GHIIERE Ak B

OBE 152 L£FIXE " #illIFH "2°

BA 2 KEAE Y, SEMER—2

sE 8"

[H5 & Hiwl

T AY — BRSNS 2 8 ¥ 37 Mo REEHR
DO—DTH Y, WRERLET OREERIGE: & RERE
JEE MRS 5 L HESN TS, LeLEds,
AR DR SAE P ICFFEINL A = AL B L VE
OFRBIZTNTTERIAHTH 5, AWZETIE, BN
I H W Aggregatibacter actinomycetemcomitans (A.a)
OFHREGERE (Al arFT ) 25 FhEkEGE
LI 2% —Exfiluft~mh 2 & DRFH%Z T,
WIT T A5 —EPHREROWRREIG 2 5 HED ZOM
x24T 5720
(B & 7]

v MFHRERIC A.q HK1651 Brifkom 4 a b2 0 %
WL, ¥gEbEhors 2y —UiEkz2llE Lz, &k
12, =7 AY—YOMBEEERIZOWT, MaHES
DFDE- AN TR, F ST H VR
FEICTHNRz, 2, e FEREAEZET VIS
Ay —¥ERHFEML, BEFHEALBE L, nT,
FIhz 2R L-EREF Ve A2 MH L, HEEH
WICBITE2 I Ay —¥iEEZME Lz, 25T, FA~
T AWRWIZTZ X —ERHEA S L <3 ¥ kA3
£k (PBS) ##h5-L, AR ORIEMSES A A A~
NGB L OB IR & FLBRAT L 72,

[ & £52]
O I MFTYORMIED, b MEpEREE L

DITTAY —EIHHEITARICEML72, €L T, =JA
¥ — IS ST E- 7 AN V2L, 2o
v N EWICHIA LT VI B W T ARG OB R
L7260 SWTATo WM EE TV T ZADEERIZBNWT
b, HEAMBTOLS Xy — BIGTEIE IR AR L i L
THEICEP o720 512, =5 A% —PHEXZHRA
RS L7 BEClE, RIEET A b A ViR mB X
OVBR A W 2S PBS #¢ G- BEIC L L TH RSN S Ao
720 UEDHERENS, Aaduaf abF T 2k )ifp
B SR L7229 27 —¥id, A BRI 6 d s
HZEIZXY, WEAKEZEELSEE I EFHL I
ol 2, 9 A7 —YHEHD, HBEKHHR
S & T B FEPEARIZ S 7z,

4 Reptin FBRFLEICEH TS DNABEILEENLT
REWREHET 3

BRI MR TSR SR - TR

NP Ny N T L e Ty S m ) s E Y i
SHIBKERERE MR AR WR R
CRERERERER AR AT E RS E I v & —
SHBRE KRR AR RHEIE R

S PE AN E R A TR SR SRR 50
OBEs "2 #MEREEAS JIIBEKRTS JIEHE >
RE E25 ryShAFL RyiNTy T2
TEERA 2% WA 7 2° AIEfEE Y

SEAR— ", EEABES Kk =2

[H1]

Fx OMIEN O DNA 1, EIRLALEWE 2 EI2 X
DHEWNCEEGE2ZTAZEPMONTWS, DNA®
B XMoo RBILICER T 5 -9, #HE DNA &,
DNA HFEISEHMEIC L D EL»I12BH 315, Reptin
13, DNA HFICEREICHEDL L FLEZLN TS
25, FOREOFHMIHES »TH v, £ T, Reptin
R~ ZA%fEH LT, FOEIEDHEN %175 720
(Vi)

Credoxp ¥ A 7 & & W T, bz Ml o 4 52 9 12
Reptin KB L7z 7 A ZEK L, BT 247572,

[ & E52]

Reptin cKO ¥ A2, @HIEAE 145 H# o 5] &
25 FEAMOEE RS b, FHLFHEHLE
FTHAEL, RROKGOEINT LY MAEBEKZIZEIE L
ol WlE, BE, HAHE HEMEOZRAEDKE
145 HTHEIEL TV wWiho LEMAZICs, DNA
BE~—7—Th b yHAX PRDO LN, X 51T,
p53, p2l O#FFEH, FEMBOMIEOKT, 7K F—
VADTHEDPHER SN2 TNHIT, BEABEDIELAS
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DNA (24 U 72BICRED & A JE LIRS (289 5,
FIT, FNSEMEET 472812, Reptin ®RIBIZHN 2,
WAMHEEOEE LS T ThH 5 pb3 b RIFESE7
Reptin & p53 DF TN I v 7T b= ZA&VEHK L7,
Reptin;p53 %7V /7 v 7 77 b~ AT, HlaEm,
TRV APEEERY, Wk, BE, HIAHE HE
WIEDOFEESFELLWLHZE L ThoDZ b,
Reptin ®RIBIZ L 0, EEBE I N SHXE DNA EEH
BESNTHRET S 2 212X 0 FECEHIARRE AT X
N, HEBEAIMEILT B Z EAURENT, RIMRPILE
W & RO LT, W BRI L ) DNA
HHREE S N MR L72FT, BV ROS DI EZMERR L,
BRALZ b L 212 & % DNA #5206 ERICAE LT TW S
WREEAR Sz,
[t aa]

Wi F R ix it A b L A2 Xk ) DNA 5445 L,
Reptin "ZNZ#BELTWL I &, ZOBEIEHREL
BACHTH D 2 L DRIEEI Nz,

5 Porphyromonas gingivalis #2015 1 EAAREDOZE
1E% L T NAFLD iREEICR B 52 52 5

PHTE R R B A A TTIER, IR PR 255 B
PHB KRR R AT R BB - TR
SR RAER B R AR AR WA BB e v & —

Olig#F "2, hBREE? MTRKK? B RE®°
EEFRRIE V2, ME X P MIIEE® EEEHRS
SRER® ZEMAER—° LEMm]

(Hi]

KLxlE~7 A2 HWT, WT X7z Porphyromonas
gingivalis BN 2 L8 3 &, BEEEMEITUE
T2 2L THNHBRIIEE EHEOREB LA VR~
EHELFEINL I EEHLNII L, 2T, Zh
SO EELHHTH Y, sk OEDEH &
NTWBIET VI —VIERPIFEE (NAFLD) 22w
T, SRERIEMBEE NI X 2882 BWETVICL DK
FEL 72,

[Mrekd X 095

6 Ei#EDF+ A C57BL/ 6 ~ 7 A % il (RC) - ke
w M B & (UFD) - 3¢ & %, HFD - Prevotella
intermedia T 7213 P. gingivalis &G D 4 T 5 0F 720
AN e 130 5 MEH3EMOPE X iS5 L, #5MiE1
B L ) NC#kFelE & HFD SR¥fE by, MmERG e
&I 2 MRS U7z EHE - B oM, B
FRBRN 24T, MEZ Y R X2 rE2llE L7,
EOIIREEEITO A B = A LMD 12D FMEE V72l
PRI 3% DT B £ NI A & R0 — AT 2 1T 5 720

-+
L

50(2) : 2020

[#5HRB L OEE]

FERINEICOWTHMICARE LR EZIRD LN o
7oo WHHEIC B 2 BAFRB TR G WIS X 28D
WETHY, P. gingivalis [EGHET NAFLD O ¥ K BY
BWIZFORBUPAZTCELAHL . 25 P
gingivalis YT O/NY 7R EEE T BH OB,
MELY F ¥V VY BOGER LA»S, MAPICHRAT
BEPAIE HRE G o=, EEWICHRT 5 EE 2
b7z, BIARETIZBNMRSE, MiEx 7 KT74 %
RO SN, P. gingivalis RYRET L Y BHFIZZ O
M A A S N7z Pl A o o B m EH W, 48P
gingivalis BRI 5 Z G M D288 & Z 2 HEH I
WA KRTA POLE)ZFHET S L THEMRETFRIR

R % KIT L NAFLD e 2 4T X & 5 W Bk
IR E NI,

KBSV FEBZEE ORI, A5, Ekse, PRI
AL (FAL-EWFJErT), BLEE R, =HED] Gl k)

6 b MEALEMRRICHTIMERIER L RSEEE
BY 2RMHARNTF KORE

BB R RFBER R GBI BB - T
PERERFIE R R AT R B
O%RET', BiREi', #MERE "
R &R |, SEEE—

[H]

LA b L AR, Hhe pRBOMERT L 252
EHBLNTWS, 2T TOMEICEWT, Tk
RTF FIZ L 2 WAEROHRIEEA~OEE- b 7RE ST
Wbo LarL, ISR il SR I3 % i g b Rz Ml
BB EMEERTF FOEHIEANTH 5, AL
DOHME, & MRAEEMRICET APBIEA b LA
BIIEH L, EWHKERTF FOFBERTAHZET
H5bo
[#rk& J5i:]

KHEE KRR, Py EU I Y, KEO 4 FED, O EE
RSB TR S N5 20 4500 2 Bk 7 F
FELTHLZ ¥, ThOXTF FOPIMILA ML
AE~NDOWGE A7) —= v 7T 5 HNT, HilEbs
KHH] ARE ORI TSV Y 729 —VYRIETZ2ETS
N7 ¥ —"{MAHEAATE b BRI HEK293 2 840E
L7zo &HERTF F40m (05 mg/mL) THARRIED L
CIZBEI OB L EY) L (Sulforaphane; SFN, 5 u M)
LR AT, VT2 T—ET v A ICTEEL
2o BEGEALZRDIZRTF FHBEIZBWTIE, b
B A _E R AR Ca 9-22 2 VT, LB LA b L ZAI6%
MG T RIB L O V87 IO W & 1T -

_78_



¥R W& 117

720 EHIT, RTF FHFEMOBRILEE X G 2 HIY
T, GMEEEZEME (reactiveoxygen species; ROS) DiHl5E
217572

[ 53]

KR T F R 53 O HOHUR T AR & e L CfF
By 77 —EEE LA TR N Lo 7. —H,
SEN & KR T F Km0 D h oIz BT
1%, SEN HUMURIHOC iR U CF AN B 2 80 72,
Ca 9-2212BWVTC, HERIEESEAL NIRRT FF
57 & SFN OHIEIC & - T, EELIELA bL A
IS BN T HO-1 0 F B AaSR LA NELRT L LVE
L% X7 LRVTHER SNz $72ROS EA LA
TR TS5 L biERsN,

[t aa]

WL DD OKBENR T F RIS SEN B HUERL
A M UVARBIIBIIBLHEHESH S LIRBISN
72
(FiHE]

RIFFEIZH720, BYWHRRTF FERMEL Tnwiz2
EF LBIREZEE B RELYE) 1320z
D TOLXYEH#HB L LT,

7 ERMETHEAREREICH I TREERERNE
B L UEE LEREEDRET

UHRERE RSB M R G ITER  RHEIE 0 B
PHBKE RIS AT R R R

P ORI IR B

Okrig 7' AR 2 & —&° =SEmKE
REMET ', BHBUS, NEFSR° BHE I

[QER:S)

N FE THHI TG AL T FHAET 2S5 B O W T I
JER SR AR IR B A & 3R L 2L
WZ LT &E72AS, WET IR B & FHBR T #5715 B) O 1
AW TR AR HA %L v, 2T TRIFFETIE, &
Ktk PR 2SE R E IS B W T T G & 515 LR
TGE) O FIRERE 24T\, BT BB D5 DV TRz,
(Vi)

B, FrRRKFERFREHREE ERER 222 L,
WIRTHE IR 2 4 T L7 B i TRl e B E 8 44 (3
5%, L34, FIER 209 £ 39, LT, T
BE) &L, WMEIERERSE 254 (B84, ik 17 4,
AR 254 + 350%, LT, BEM) ZxiEE Ui,
5 2P OFHNERAL Z FOHIE L v — MR OZEICHS
fF, WNUARESR LSS LHEECHA L, €Y - R
DOEIE & &G LRI & MR E L7z, &5 Lkt
D= WL L, T A—5DF Y/ F 78y

b, E—ZRORERY, Rkl 28 L7z,
L & #52]

BEHEOFLIE, &CToOFNEHTHS LHEoA+ »
Y MO ERICENTHEIL, &5 LBt Ty
MR L CTAHRICREINIII Lz 2SR LM 2R,
TR L LIRS TES vy b, DERE
HOFEF 77Xy NPEEICERIE L. 72, T2
TRFTE & IR U CIE ARl 3R O E R e I A5 B
<, W LHREOFGE) R I A BEICER Lz, &
THE, TIBEE LIS LB Y — 2 KL T IZRIREC
FREFRALCTHED Y — 7 Bl sz, YLLK ES
5, HREYE T REATZGE AL, A A T REAT AL &
% L THE ORISR AERE 00, WFREEE -
MHBEOFEB OB & & LI 08 T T2 %2 %
T5HEMBEINI, T, HREBBTIOEZEHBEL, &
F % L2 MR L AN ISR SN T R
% 2 L TR O IR ZIERIIC B 27
EOZBOFTMA R ZRMEL, SO ZFHiVvTnAHIT
FEEAVRIE S 7z,

[ ]

EAEVE T ST SSE B TG LGB O LR & R
EEFEBICLY, ETHBEOMBERE ZH->TVw51]
REPEDSRIE S N7z,

8 I FAITRICEH T B Ift88 DHERERET

DR R IR R A BIER  WRE IR
PN N T/ L Yy o SR N

SHB AN E RS AR HRBHT - TR

CPRB RS RE WA AR ORI SR

SHHB RSB R OISR F IR BT v & —
OIBRA "2 AR 22 JIIGEKTF> )IHEE S
hwShHFY RyiNSyv2 BREsHH2® LUH #&2°
RTEfEEE®, TEE Ih', Kbt %2

(A1)
—UMEIZIZIZETOMBIAAAEL, Y7 FViEED
W2 ER 2 e BfE 2 Ho T b — KB DORIEARS
X, MEREBHEINLIBEEHRLFERT L. ZOWEN
12iE, TFAVEEAEEZRTEENH L OO, LT
A NN BT B —KBOREIHS P I2EIhTwi
Vo Ift88 1%, —KMEBICRET RS ¥ X7 THY, #
DRIBIZE D —RBEDOER IZHH SN L, £2 T,
IS8 R~ A HWT, —IRBEED T T A VBRI
BT 2 HEE % AT L 72

(5]

LR AR AR RIS [RS8 SR L7z~ A R EHRL L,
f#MT 247 5 720
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[ & £ 52]

2 7 A Ift88 RIE~ 7 A DE—FWICEM AR, %

THBICE LWL D SN, BHEOIF X)L
MEICR & RELIIHERR S N Do 720128t L, E2H
BOTF ANVMEDOETIIRE {HN TV ThHO
Z kX, Ift88 RIE~ 7 RITRD LN LHIKHEA, TF A
VEBRAEIZEIADTHY, TORRIIFWINIBIT
LERETHLNEMZRL TS, 22T, £ HED
ST D T AOVEERIIZFEBL 5 T A OVEE & %
2 wWERR L72HT, Amelogenin, Ameloblastin, Enamelin,
Mmp20 DIEBREDS, [ASS RIE~ 7 A THEIZWMA L
TWiz, 51T, IA88 RIAY 7 A D = F A VI TIE,
Shh ¥ 7 F VD4 e €y —Tdhb Ptchl ORBEIE
B L, Y7 NERERT Gl A BEIC LA L
Tz, If#88 M/RIRIL, T A VIEHMNLIC BT 5 Shh
VP NVOEE T EEIC EASE, TS A VEE S 2%
JOFEHUEMEL-ZEIREINT, —FH, EHEIVA
OFE—FH & E AR T, SWHICBIT S 88 D%
HEIIEFELVWEVEZRED R, 722 00, F—HH
BOFHEMTORKEDE VN, 88 DREBIRHICL 5
DT W EDHER SN2,
[#iaw] 17188 1%, Shh ¥ 7 F IV EALT, e s
HIFANVEESY Xy OFEBERETEZ LT, =)
ANVERICEG 52 EARBINT, T2, Ift88 @
PREEIX, F—HWEE AR TR2 LWL E
ol

9 How does ROCK inhibitor enhance osteoblastic
differentiation?

'Division of Orthodontics, Faculty of Dentistry & Graduate School of
Medical and Dental Sciences, Niigata University

*Division of Dental Pharmacology, Faculty of Dentistry & Graduate
School of Medical and Dental Sciences, Niigata University

O Lay Thant"?, Yoshito Kakihara?, Juri Nakata',
Isao Saito' and Makio Saeki?

[Objectives]

Recent studies have shown that Rho kinases
regulate bone turnover and healing and are possible
targets for maintaining proper bone metabolism.
However, the exact mechanism and significance of Rho
kinases and its down-stream effectors ROCK (Rho
associated coiled-coil kinases) in the mineralized
tissues are still elusive. In this study, we analyzed the
mechanism of the effect of ROCK kinases on
osteoblastic differentiation.

50(2) : 2020

[Materials and Method]

MC3T3-Elcells were cultured in proliferation and
mineralization medium with or without Y-27632, a
pharmacological inhibitor of ROCK, and the
mineralization was detected by Alizarin Red staining.
Western Blot analysis was performed to analyze
Alkaline Phosphatase (ALP) and Runtrelated
transcription factor 2 (RUNX2) . Matrix vesicles were
isolated from osteogenic cell medium using
MagCaptureTM Exosome Isolation Kit PS. Protein
secretion from matrix vesicles was measured by mass
spectrometry and confirmed by Western blot analysis.
[Results and Discussion]

Mineralization of MC3T3-E1 cells was enhanced by
the inhibition of ROCK activity by Y-27632. Western
blot analysis showed increased activity of ALP and
RUNX?Z proteins in mineralization medium.
Intriguingly, we identified that a number of Rab
proteins, which belong to the Ras superfamily of
monomeric G proteins, were upregulated by mass
spectrometry analysis. Western blot analysis has
confirmed that the levels of Rabll and Rab35 were
significantly increased, suggesting that ROCK inhibitor
could enhance the secretion pathway of the
extracellular vesicles for matrix mineralization.
[Conclusion]

Inhibition of Rho kinases enhances osteoblastic
differentiation and calcification, and Rab proteins are
involved, at least partially, in mineralization process of
osteoblastic cells.

10 BFBF S EREMVLF R MEE L NIHE
DR%

BRI R B R AT AR
PR RFBRE MR AT AL u
OMAREE ', REBN' REXE® ABEE'

(5]

FUINAVTIT U NIBGAEFYRF AL VT T L —
¥ oa Y ORI RBA LRSS v HAEZD
F & REOMBLBEEFIEICIX, 1 > 75 > METICH;
&N MBEH DT VX EHEE RS R L%
AONBED, F¥ VEREHEET LY V37 EOBEEIL
b Twiv, IhETOMFRICHET I T
7o T8 YR, WAk 3 HOKHE - T
WREEZHL T Ao EDEREEZOND, &
MK~ 1k, BEEF 5 CEREHCTT ¥ V855 o8
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DB EFEAT o DO THET S,
(5]

KM X 06 nm OBFEEF & Y ER LIS v ML
ZREAE, VR L, AR LCHSET A o E a2l L
T, HEOME2E Lz, BoNhizsy v HEE2KE
SERRBICE VG A2V —= VL, FYUEEC
BT 58 U EEBM Y VN2 E LTEY L2
Bl & > 8 7 B oE iRl R e, K bR
TERRRE 2 MR L 720
[R5 & 2]

EWR E2oBIL, BESHTHRONL TTAHED ¥
YNZE XY, A7) ==Y ZIZ XV Vitronectin,
Tubulin a, Profilin 1 Zffi& > 287 & LCGEIRL T
M2 AT o720 T8 VHMERIEIBER Y > X7 B a—
T4 v 7 LEMEkoBE ML L Rl oH 5 R E
PRI L72 & 2 A, R4 » 2827 i Control & 1
RLCHEMBROEEUMBOESLEZHEITIREL,
Tubulin o 1 FEEMEORAE bREL 720 —F THIE
T B L KA BE @ B A A R A 5, Vitronectin,
Tubulin a, Profilin 1 W32 b 53RN 5L A%
REIERRD SN o oo RS 737 BTN EES (e
kDA 7T Ty VEREOBRBREIZFE T D EER
55,

[ ]

BTG IR 2 LTI & Y WL 728 7 B %
BREOSNMTHIET, FF/HETHY VNV EEF
ETHIENTE, T 8EY VNI HD
Vitronectin, Tubulin a, Profilin 1 {245 30 E 5L HE
BEREIIFREE SN2 o 7278, B MBS % et &
5 EDHERTE

1 EEFORPSHECSTIHEY X IRFE
L TOREEH

RPN N VS e N et /) e e
OBEDE, =F E EFAE BMETE, /JIEE

[FEE BIW]

T ENZ 28% D E LR L R — DB E#IE S TH
D, BUREBREICBILNEFPIEETORETH 5,
ENFEICELFEKO—2 L LT [EH | 2B F5h, iz
BORMEN - RIS AEETH 5. LATHFIETIE,
CIERERE & B - PR OB R I hTB Y, O
JEAIRREASE ) & B L T AWM H B, Z 2 TA
rzelk, [BAERE: RO 222 Fllcas] ©
WD &, fEE OB % HERIIC T ERFAEL 2.
(e & Hik]

W RIT KR T 75 R LD SR 150 8 TH 5.

NR—ZA T4 VMERICOENDZE, SMAREERAE, 2
BREMAS, HEAENEMEOFMZ 17\, 1 EHZOBEH
FIZBWT [@E 1 FDHNOBEOF ] 120w THdE
ZATo 7z HPENBETIIIENR K Z, FHREEMRET
EORATHEE, B AR WE L, AR A IC I Mini-
Mental State Examination (MMSE) %, H¥AiGEhfk
O FH I IE B G B R R EE (TMIGIC) % 2 h %
Wz, W48 % B BTl R #E (20 B 2L 1) 1, [ 8
B AR (1-19 86) J, [HEsR5ERE (0 8) ) L #ET L7z
AT, B OBEE BIERIS, B SHE K
L, RATHE, BJ), MMSE, TMIG-IC % 2&# KT
ELTHRIY AT 4 v 7 laaH (BEKHEILZS%) 2175
72

[ & 28]

MRBEIIBEMS3 A, K74, FIHFEkEIL 81.6 %
Thotzo BER, WP, WEFEEIELEN
58 % (387%),58 % (387%),34 %4 (226%) TH -7z,
T2 [MEVEDNORED D | &, @EE, swiod
B, W CT3IH, 124, 84 DFEN234 (153%)
Tholzo WERARE, ERFMEL EREH ] oG
PEEICE L (P=002), UI AT 4 v 7 RGNS,
RN T 2 ERLY v AIZFNFN 558 (95%
CI=140-22.3), 534 (95% CI=1.20-238) %R~ L 72
DXy, #lEmE B CHERED SIE0 ) 2
I EFUMTE LI EDRBEINT,

12 Decreased Masticatory Performance, Salivation,
and Number of Teeth in Relation to Lower
Micronutrient Intake in Older Adults

'Division of Preventive Dentistry, Faculty of Dentistry & Graduate
School of Medical and Dental Sciences, Niigata University

*Oral Rehabilitation, Niigata University Medical & Dental Hospital
*Department of Community Dentistry, Faculty of Dentistry, Mahidol
University

O Raksanan Karawekpanyawong"3, Kaname Nohno',
Yu Kubota', Kayoko Ito?, Saori Funayama® and

Hiroshi Ogawa'

[Aim]

To examine the relationship between oral health and
nutritional intake in 90-year-old Japanese people
[Methods]

This cross-sectional study used data from the
Niigata Cohort Study in 2018; 84 subjects (39 males
and 45 females) aged 90 years old were included in
the analysis. We collected demographic data, food
frequency, and higher-level functional capacity through
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questionnaires. Dental examinations, masticatory
performance (MP) tests, stimulated salivary flow (SSF)
tests, and body measurements were conducted. Linear
regression analyses were performed at a=.05.
Confounders were gender, education, undernutrition
(BMI<20) , and higher-level functional capacity.
[Results]

Participants had an average MP of 17856 + 84.29
mg/dL, SSF of 141 + 0.81 ml/min, and approximately
12.68 =
showed that MP was positively correlated with the

9.61 teeth. Multivariate linear regression

intake of folic acid (unstandardized coefficient or
B=.26; 95%CI= .03, 49) and vitamin A (1.5; .33, 2.67) .
SSF was positively correlated with the intake of
vitamin A (40.45; 6.89, 74.01) , vitamin B2 (.025; .004,
05) , y-tocopherols (.23; .05, 4) , n-6 fatty acids (.13;
02, .23) , but negatively correlated with carbohydrate
intake (-1.14; -1.88, -40) . The number of teeth was
positively correlated with the intake of calcium (3.23;
34, 6.13) , folic acid (255; 91, 4.19) , iron (.03; .001,
06) , vitamin C (.86; .11, 1.61) , vitamin K (1.95; .1, 3.81) ,
and f-carotene (39.752; 6.03, 73.47) . We failed to
identify a correlation between MP, SSF, tooth numbers
and the intake of energy, protein, fat, fiber, zinc,
vitamin D, B6, and B12.
[Conclusion]

Masticatory performance, salivary flow, and number
of teeth are linked to the intake of several
micronutrients in oldest-old Japanese people.
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