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Evaluation of CAD/CAM Complete Dentures for Clinical Use
— Fitness Accuracy and Patient Satisfaction —

Chikahiro OukuBo, Hidemasa SHimro, Toyoki Nakata, Mana Toril, Goki YOSHIDOME

Department of Removable prosthodontics, Tsurumi University School of Dental Medicine

abstract

Recently, complete dentures fabricated by CAD/CAM technology have been used in clinical practice. However, the

workflow to create 3D-printed dentures and their utility have not been clinically evaluated. This in vitro study measured the

fitting accuracy of denture bases manufactured by 3D printing (3DP), milling and heat polymerization. Two complete dentures

fabricated using 3DP or conventional methods were clinically evaluated in a crossover study.

Although denture bases created by 3DP had a significantly lower fitting accuracy than those made by milling, they were

comparable to those made by the conventional method. Clinically, there was no significant difference in patient satisfaction

between dentures made by 3DP and those made by conventional methods. However, the occlusal contact area in complete 3DP

dentures was significantly lower than that in conventionally fabricated dentures.

in dentures created by 3DP should be improved.

keywords : Complete Denture, CAD/CAM, 3D Printing

This study suggested that the fabrication of complete dentures using 3DP is possible. However, the occlusal contact area
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CNOSDBEHOE)TIVE (HFRY v, S
MLy ¥ y) LR E OBEMEIURIE S N7
W, HFHERYVTIVEH (hFXRY Y, ThLvy
U, ARIVIT Y, ANRNVI V) HEWR
Porphyromonas gingivalis \(ZAEl &8¢/ 25, £
NZENOKRY 7 I T LTRRLOSEERL
720 M TYH, AFXRNY Y, FThLy vy VidME
DINA F T 4V NTERE % B IS TUHE S 8 5 A HL
EHEAETLZENPL N E o T2,

S 5T, LR 8% o A3 22 B 5 i J5 99 1 D 2N
AF 74 VAR EREEICED X ) IZEb o
TWAD)ZMETT 5 invitro X ¥ R0 I 7 AHfF%E
ZHEAE L 720 TORER, FEWERFEMRSL, #iEET
HHEY FFEH—N 51 U (PLP) oA HI4H
B, IRHEIBHIC D 2 REE LA B &, B
JWRBOR) T I VEAERT VY=V TV 3
VBTV RN E R RIZFLTWAE Z L BIR
THRER 17280,

MEHE A ¥ RO —2A LM XY ARa—2D 70

7 7 A VDR ORE

ED X O ACHY R AS LT A & ME N & AT
THDOPEWSLNICT A0, A7 Ra—24
&R FETHRBE I X 0 RIS I X

HMEERD A Y KO — 20707 7 4 VD 5R[HE
EWETAIEE L, FRAZUS NI 78R
SRE, BX Ok~ NS 7B RGN E %
fEH L, MEoMiEgzilled 2Bk, EKE%L
WE LNV ETFCTHEEZE-T L N0, JE
R AR O A &2 LKL
N 72799y FPRbBEVWbozRE L £
72, AME — 27 2/NEL T 500G
L7 B0, CHEYOIEKD S oM
WESMLRE, ZIEICh22HEIZOWTOEE
bz T L7z,

W, MpET Y b=V ARRIZE D ABELZE
BOFERFREEBICRERS V714 7205 E
LT, HEREBECTOHORINE ZDOEBEDOTT
Wit BT RRE Y > ) v R ER L7, BUE,
MEA Y ART— 2 LEHER A Y RT— 2 OREIZD
WO 29206 L, W & A L 7286 9 & AR
MOMBHDEEIZONWT, FORELLIWED
FEx HIg L2 2 D Tw 5,

3) EiEYAM bhHhAUBITREICELS
O& 25 0OREAIEEDRERE

NDOMEREY A S A A4 v Ta7 74Nk v
T T EORERZ T, BEE Y7
YR, OTERM R EOBEICB VT, REEEE
MR O, B X OST 7 4 o TH WS O i o H-
W2k 230, FHNTRWEHB S, 7%
AKX AOHE, BXOay b VA THE
HEE RO A AL VIBEERREKRL-EZ A,
AEIXRIE Y PV TIEAER I NS 720 R0
BRI 2 5 & 2 ADS, HIEL 16 oW A
MAA v, 6 fE (IL-5, IL-8, IL-10, IFN-y,
TNF-a, PDGF) T2 v b V&Y > 7L DT
TREANARAE & 72 - 720

A B AR 72 56 44 O IR BRI F D 7R K PE LI
BRI 2GR ICB VT, 16 EOY A b
A4 D9, IL-1a, IL-15, IL-8, VEGF g,
BEAF OB EIRIBEED ) HbEBERAIHH O 4 & H
BB ER L7, WEARYT v b BOP OfFiE L
OMHBEEIERD SN0 o7z (F2), PISA>350
%I L LT ROC T #4179 &, IL-18 & VEGF
TIEROC i # T A (AUC : area under the
curve) 28 0.74 (p=0.015) B X ¥ 0.71 (p=0.039) &,
Mg N A <~ —H— & L THMTH D EEEDR

K1 HABKLT7 T4 FX Y MO ZEHFIER 2 ¥ R0 — 55— & iz OPLS € 7 Vg
HA2 % R’ (o 18 p-value (cross-validated ANOVA)
PISA 0.798 0.502 5 0.000937
PESA 0.755 0.376 5 0.0279
CDC-AAP hJEW 58 A 7T — 0.676 0.242 5 0.295
mPIL 0.456 -0.0277 3 1
Sample ID 0.156 -0.0588 1 1

) ZoFICBETL DIGE] L, SOHBETEE 230 H 2 5 HoOFWEE (RIFETIE, FESh: 69
XF XA bOERT—5) 2T, HWERZ T VLT 2BITHER S W2 Hi72 2 BiIA R GEAELR) OBz /T,
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K2 WEETA b A PRI & BEAE O B BIREE & OB BIFR

£3  WEIHOREIELIC X A MEE microRNA DFEBLIE O

e FEHLE (P B A0 o 4 )
hsa-miR-381-3p 3.63
hsa-miR-543 27
hsa-miR-144-3p 2.16
hsa-miR-30b-5p 042

M =
ﬁf%gf/ I?%&é?m %E%, PISA
IL-1a 00707 -0.011 0.029
IL-18 0.075 0.061 0.096
IL-5 -0.280* -0.135 -0.197
I1L-6 -0.239 -0.167 -0.187
1L-8 -0.023 -0.041 -0.033
1L-10 -0.132 -0.111 -0.140
1L-12p70 -0.157 -0.063 -0.094
I1L-18 0.206 0.109 0.163
IFN-y -0.185 -0.086 -0.123
M-CSF -0.105 0.077 0.065
MIG -0.034 0.024 0.036
PDGF -0.228 -0.128 -0.175
TNF-a -0.170 -0.078 -0.111
VEGF 0.104 0.114 0.143

T Spearman’s NERZAHBIEREL, * : p<0.05

R

0 02 04 06 08 1
b ikae

3 ZBHEEREIR (ROC) 1D SMERY A4 M A4 V1S
& % B L HLAR SAE A A

mwEhi (B3),

4) "E#$D microRNA (C& 3
AO&25DEEATEEDRRE

FEEOR AT 22 C 7 B ol ) 9 R & R e o R
Z O MEE H D microRNA 2, PCR7 L A4 W
T L&A, 34FEF 4 F%H O microRNA
(miR-381-3p, miR-543, miR-144-3p, miR-30b-5p)
[ZoWTC, 25 EOSEBI D@D H 572 (FR3),
Z O, miR-381-3p, miR-543, B & UF miR-144-3p i,
TR R S CEREE SR R A L D b E s
/R L7, —J, miR-30b-5p ®IsH X, EJE
R R CEEEE B R B L 0 B KD o 7,

2k — b AFSE T W AL ARE & o BRE o
W ¥ 4 @ microRNA %2, ¥ A4 707 L 4 CTHl
BB L7728 2 A, 2565 f 3 684 fli 36 @
microRNA I22oW T, 2/ EoJEHE LD E W
otz (B4d), 20H L, wEWEMRELEHET

BRI ER
o

4 PRI EEALRE & ouh B OWEE microRNA O g3l

3ODFBDIMNDKEL Y B LR THIZHZ 70y Md,
JEI TEREALAE & ok MR I TR A% 2 f5 2L L. microRNA %717,

KRB EL o720 3B HBET, 22 TDH
miR-184, miR-4461, miR-6878-5p, miR-4635,
miR-494-3p, miR-4451, miR-4761-3p, miR-513b-5p,
miR-1226-5p, miR-424-3p, miR-4321, miR-4653-3p,
B L " miR-593-5p D HEIT 10 5L 725720 —
7, RJERERELRE TR MK L 22 5 72D 1% 309
M » 1, miR-1290, miR-3194-3p, miR-1246,
miR-15a-5p, miR-142-5p, miR-27b-3p, miR-107,
miR-29b-3p, miR-22-5p, miR-29¢-3p, miR-29a-3p,
miR-892a, miR-27a-3p, miR-4732-5p, B £ T’
miR-205-5p T Ol fE Rl DIFEEZ R L7z 2D
LT O EIEILTIE, RO EREE & 1T
B @ 684 FEFH @ microRNA T 2 f5 L E o #2358
DHNITZZ LD, RIEOIBVIRGHIL & EAELD T
WETIE "M FA~x—A—¢ L TERTSHEREX
microRNA 2387 25 Z L #/RIEL T,

4. L

1) HTBDOAL 7anf F—2n% RO 7
TN A F— 2 &[RRI TR 2 SO L C
Wize F 7z, BRI T HREGH N & RIS B
HAF A O MR R OB A S b RO E
SEREZHIRT A ENTE 2,

2) BEJR D A F R0 — NRENTE, LR O i e
#EEILL T [HoBEORZ 21L] IT&T
LHEMTHAL I EAIRENT, EBHIT, &5
HEENG E LR A 7 R T — LTI
JHC & B P M AT 1 & S L 720
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Development of Saliva Tests for Evaluating Oral and
Systemic Health Conditions

Yoshihisa yamasHITA", Atsuo aMaNO?, Hiro-o 110*, Takaaki Tomorui®, Masae KUBONIWA?

D Section of Public and Health Dentitstry, Kyushu University Faculty of Dental Science

2 Department of Preventive Dentistry, Osaka University Graduate School of Dentistry

9 Department of Preventive Dentistry, Institute of Biomedical Sciences Graduate School, Tokushima University
Y Department of Community Oral Health, School of Dentistry, Asahi University

abstract
Saliva is a promising specimen for clinical laboratory testing as it can be sampled noninvasively. However, useful salivary
tests in clinical dentistry have not been developed. The goal of the present research project was to develop new dental clinical

tests based on cutting-edge microbiome, metabolome, cytokine profiling and microRNA technologies for oral specimens, e.g.

saliva, to evaluate and predict oral health conditions. We report the following results:

1) We confirmed that the microbiome composition of the tongue coating and that of saliva had the same relationship with oral
health. The relative abundance of salivary bacteria species specific to severe periodontitis was found to be useful to evaluate
the progression of periodontitis, similar to subgingival bacteria.

2) We also demonstrated that metabolomics enable the objective evaluation of oral health status by measuring specific salivary
metabolites. Thus far, we have successfully optimized a micro-analytical technique for submandibular-sublingual saliva,
which is essential for general health checkups by profiling salivary metabolites. As the next step, the sampling method
and measurement technology need to be optimized depending on the target disease, and we have to integrate saliva omics-
technologies.

3) Many cytokines were found in human saliva, and their levels were independent from those in the blood. IL-1p and VEGF
were suggested to be markers for periodontal disease progression. However, different saliva sampling procedures gave
different cytokine profiles.

4) Salivary microRNAs were demonstrated to be possible biomarkers for the severity and prediction of periodontitis progression.

keywords : Salivary Test, Microbiome, Metabolome, Cytokine, MicroRNA
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FR2OFEEHRRTOY =7 MR
_ B. WRIHARBEE(LTFED OO ERERE

EEFEI— K

T DM T B I 7275 0 € o & 1
e O ONTH 72 4 L RERR BE RFA 2% 0 Bl 78

wHDGH Y, MY, #E A, A )Y,
VWY, BRI, BEmEZy, Bk ES

# f2:

Biige i HARANDIERDHE 3 EFHLNTEY, LEFDIFL LS ERETH L Z Lh

5, @t O % h, M RIIBREOIREE VR 5o HilE OMi D%  dFHEVEN
RKTHY, HEEL, HFEPEFICBOTICRON2DIEOEAADI L, REIE, ik
RRBIHE) TN aAR=ZTIZE DM FREFICOEHPE T > Twde LD > T, HETRE
FEOBWNIE, e EOWTHETOHH KT Ol EEEZEZ 5L Z b, A
JeTid, W BN R O FE PRI TEMEAlH R E 2 ) R 202 WM THE LD
(2, BEHRA R B 98T B LS 1) C B e LS A T R E 2 & O LUPERRBE O RFAifl
EOHFHMEZMEIT25 28 & Lze S5I1T, BEHEREN 5D FEE & KA IKE & DB

WCOWTHHLMITEZ EE LT

F—T— K | A Bl ge, PO Bl ge, VR gE, WIEWE, SRR

1. ZtIC

i HARANDKPDEINEFbILTWAS,
20174F X D SE AT ISR 3 2 0B E T S
7z i, MREHARADECHKOE 5
i (76%) &7 o> TW5DHAS, 57 600 3EueME 2%
(27%) #MZ5E103% & 7%, 4 36 OMKImE
BH (82%) % Llb, Wil X 2 EHITAEE
WCHEMLTETWwA Y, Bikick 2T HED 9 H
DERE#HETHLI NS, BEEEED %D,
i 9T B ) 720 S I BB O R & v 2 B il
FITEL DS EORAEIZ XY, didiligs & B
RIZHTTOENTWD X H1S, FIEWFT RIS 12
LD ZFOMNEDRRLZSTVLIEIRINTED,
KIETIE, HEILL, PRIZOVWTEDDITE
BB 503 % EHR AR I 95 & v o 72

SELBEMENTW S, —HT, FBESHITICED
L3 EEDOMRDOENDOL L IZikMETHAH 2 &
Mo, BT WRICBHITE L RELBET
H5bo

A 2 O ATHE T REEE, AETPEETELS
HONTWDA, i, PV aXR=7I12 & 5
T B O AT CAE ) HAR T REICOEH
DEE > TWDL2 =ik A B3 O il 95 %0 B2 5
NHEEEREOTRIZ, OV LVIR=ZTIZED
WeT B2 O, AT 2D 5 5 ) OftiRs,
MiRICZR2) A7 ZHM§5) A THROTEEL
S25. BAORSKITHETEGOY VIR T %
BRL L) LVIRAD R INTVDE D LRI,
AW T RREIC B VT D IEINEH O, ) & 4858 &
T5HIET, TOREEZFMTELEEMELSD D
WAKGERZOH/EL LTHRHIREHI LT
W52,

ZfF 1 20194E 10 4 H (% WFFEAERE)
VR B REERFBE R AEZER ot iRl
2 OB R ER B A A e RE  BRR b A

S ALHEE R AR BT R AETE R i R AR
VOBHBEREEATR A - LIRESVRR A SRR
O RURUBARLR: AR SRR
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FTxlx, COFEMELEEZIZETHLLTE
TR HY, HHRESIT, Ba REWR -
B¢ o AW T RERE O M I & o 5 R E 2N H
LTWwWiFbEHicTcahiFeELTVASE, £2T
Aol SRR BE ARBE R ICE] &k 2 S B B
KDO—DTH D WAEPRIEM KIZOWT, FIEH
DI KEIE LRI & OBBREZRE Lze &5
12, BB BT BRI IR
DN REE 7 & O E A 3 B il 287 Bh 2 a7z
FRE) A ZIZOWTHETT5 2 8 & L7

2. AR B S FERE T B L 100V 72
FATHE T RHIEC B %
WEBAE DA kOB

Ji BT P & % I A v BP9 B 0 A B J 3,
Hr e UARBE S HLNICEEM T ReE 22 D, B8R
MR e CHIENEDEMTE - HENRE LT,
FIERHEI0MH T (FRWLEREEH LB F C)
1EMBICEHEEZNE L2 HHEE JMS HEE
mEMOT3NEMEEL, ZORKEZGHIHW
720 W L 72 A B w0 0] o A A g 75 JEAE & 4F i,

PR, B, AR, Ay, JEaER A (R,
PERRIE, PRESEIE, (OBEME)), Ao EE
JiE£Td A NIHSS score 7 © OV ME T B2 55l & L
TORBEEIBIE SN TV B RETH 5 modified
MASA score (#5100 7)) & o Bo L % HLZ8 & fifAT
WCTHETL, p<020 %729 K1 TE LT
SN, MiRFSE 2 W3 % 720 O FIEED P E
kAT,

ZORRE, WEIHE TELEEIZ 2204 CF
YR 739 £ 124 %, BME1324, K884, P
Y AERET3.9 = 1247%, NIHSS score H1otfi4) T
HY, ZTORKELOTFIHEIZ 228 + 146kPa T
B ol LA OKER, Fih, OIEPERNERE,
Jix I, modified MASA score AT L 72 A Beh
RKEEE & OMHBEEF (p<005) & LTHBS
N7z (F1). HH & modified MASA score & @
B 2 B IS B W THRES L7z & 25, modified
MASA score I HEM & & 12 1A L 21.6kPa =
M2 5EIFITI00E42D (RI1), #EE) 270
cut off & T % modified MASA score 95 Hi
DEE RGO T THELZEZAY, ROC
AT T ABEREE E cut off fiilX 21.6kPa (p<0.001,

R ABERHRATE EAE L BItRT 2 W ORE

ST EZ2 5w

i p il predictor 95% CI p
O <0.001 2.95 -199 25.7 0.80
R <0.001 0.044 -0.087 0.176 051
4 il <0.001 -0.21 -0.33 -0.086 <0.001
PR <0.001 0.56 -143 254 0.58
i Hh i 2 <0.001
7 7\ — Atk 048 -2.20 317 0.72
LB 0.18 -3.39 375 0.92
7 7 FHigE 3.29 048 6.10 0.02
Z oA 1.00 — — —
J9i 1 A -3.08 -5.80 -0.37 0.03
[ liiNE 0.33
PR 0.04 -0.28 -1.73 117 0.70
Ml S 0.04 -042 -1.78 093 0.54
Lo EY <0.001 -0.25 -2.36 1.85 0.81
modified MASA score <0.001 0.55 0.37 0.72 <0.001
NIHSS score <0.001 -0.10 -0.51 -0.30 0.61

SARMAICT, WEMEARICHETAHTF L LT, Hin, WA, modified MASA 293 L2 HBIE T (p<0.05)

LTS hiz,



46 @ EANHIF A  FRARRBE IS T 5MRBRTFEL

100 e
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< 80 i '.*".- N
2 ™ o e
= 60
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= O i % K3 HE
T 40
= . @ i RFIE
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(kPa)

tongue pressure

1 modified MASA & ABERFH AR & ORI

modified MASA score i3 &HEfi & & HIT LHL, iHHEY 2 7
® cut off & TN T A modified MASA score 95 LA E & Kio
BRSO TRE L7 & &5, ROC T IS T ARBERTIE cut off fifild
21.6kPa (p<0.001, J&EE 95.9%, 4F5¥PE 91.8%) TH - 7o

J&E 95.9%, FEELE 91.8%) Tdh - 726

ABEF I 2 % 389 L 72 B B HE 25 22K
i<, ABeEREHE 21.6kPa VL b (B E) B & Kl
(KEHE) #ETo Cox [N — FETFTIVIZTT/
HF— FI 795 (95% CI, 2.09-52.11, p=0.0013, 4
W, M, NIHSS score CTHi#E) &, HHEIIMA L7z
ABEH I RISIEBER T TH > 720 T2, KEE
XD B 27 241 2 M #1213 21.6kPa DL 1
e U (S RE), AReH il 7R (X IE B /E C

BIZE 0o 7 GECGERE 31/68 vs CLEHE 2/27,
p<0.001) (B2),

UbkoZ &hs, HEMITMT L 72 ARl %
BEMENRTFEEZZ N, MEFHE LCRHEN
EERATH) ZEOFHAMIIRENT, T2, HEE
WA D 2 A TOUHENHET, HELLZHTA
B il RIEIER DA BB o722 0D, R
BICHEMEZ T Tl T2 BRSKEVWEE
Z b7z,

3. WSrERE &G I BR A 9L it o> v e

FRIIBERE R0 B B HE O T ISR T I 1
WL b EPHESINLZ LS, BILTTEZ
DFRBDE N M T ST £ 72 AT L,
BCARNFE 2 IEREIC X ) AR ICHAES SO
LIENZEDURETH > BN EEE 25 &
LT, ZADOBFELZ IMS TEMERS 12L&
JEREDSTTRECTd % 22 A L7z,

AT LB 1274 (B4 4, Kk 86 4,

[ % ERE(=216kPa) | [ IEFIERE (<216kPa) |
n=125 n=9%
v
2 LN
) 216kPabl | ¥ T
Wi R 2 4, :
2/125=16% § }
SR LR
n=f7 n=68
it 9E 569 2 %4 it 9& 5633144
2/27=T4%

‘ 31/ 68\=45.6%

p<0.001

K2 ABEREEE 21.6kPa (2 & D W5 EH % 55358 L 72 R O il 589
EA)EA 3

61~101 i, “FI4FEHH 847 = 817%) TH Y, K
HHEE 1134 (89%) THIEMRET, 174 =
10.6 kPa, 1164 = 115 kPa & M EED 2 h -
72o NHFBOBEFEEZ, BXE 1ML, BHX
B2 144, EN#ELH 284, BEN#E2H3] 4,
T3 D264, ENEAN 5L, BHA#ES D
54 THoTze HHEMEIX, ZEXE1, 20FETIE
SHTHETETHY, EHni#E 1 T1HMEA
BETHo72h, EH#E2 TIIEHWETE, i
EI3TH LI ADVMETE D o720, BE~
EOENE WA TIRIZITHEENETETH > 720
—JT, BH#EATIEIIHEERUEOEDN, E
N#ESTIIA%E SHOFETHIENENERT X
Bholllhb, EEOENMESIHEIIBVWT
&, WHEREAHEEE 2 AR R E NS (K
3)

4. HEESEREE O
F1PEBRRE ST /5 15 D BA%E

B i DR B it 5 A 0 F B S R i
&0 DT RANE S O LR RE % 3l 5 729
DFEE LT, Il EHE2ROL80 15
B0 OO EREEALE W E T 5 HE R
(Candy Sucking Test : CST) # B3 L7227, *t
LB, INEBRNONERRGEEATE DD B,
MMSE (Mini-Mental State Examination) A% 23 5
UTTho-mwmctk 234 CFH4EHE 89.0 £ 6.7
%) & L7z STNHORMEHITHWDF 2 v 3 F v
TAY% 2 B EE R R D Bl B X 9 IR
LT 10Hde)oERE s CST i & ¥ 3%
L72e SOCSTHHE I — 27V b—[REBHEO
W N s AT B & o BIAR & BET L 728, CST
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K3 ARk H 216kPall & )RR F 2 708 L KONl 5589 # O L
YA, 5 OEEOEMNES A BT, HIEWENKEEE 252 LaVRENiz

MV e @M R & A IR LTBY, Oom
WD ThIP e PRARAELVEVS L) i
FHIFBOER & BT AR VR E N, &5
2, IR BN O KA GEE NEALRER S AR O %
riEmine 284 (B4 4%, 244, g
87 = 8%) RIS, 1EMOMLIZ X 5L
T & MMSE, Barthel Index, BMI, {7 )V 7
I UfE, F#h T GO MM E RO AHERE,
EREBLOCSTHE OMBRE AL A, 5
CH 34 TIE BMIRILE 7 V7 X VEAdE B
¢ (p<005), HKBIREOARARLETH -7z A
HERECHEOBT, WHORKEEMS CST 14
WIEEIRD N otz EHEEDARTHRL L,
THEOHWATE R L o728 TBMIL, IiiE7
VT I MR SN CSTEIFARIIKTLTED
(p<0.05) (F2), AFHFEHOLENRILELEO
WTIEREBARDZX 5 NITIZ% o TV A HEVEDS
RENT,

5. Jriléfrbrliag AR TD
i g FEhE & BIERS % -1 DB

AR B B AP B B Tl R FSIE & BIR T
HRFZHET 5720 FTOMEEIT> 720 [
et A R BRI & 0 SRR G, s A At
PHEBERIICE D 1) % Ff o T B & E O AR B
%42 AT L T W72 B i 2420 % 0
L, OBEXRE, HFIRNEECTREEAZZT
TWwa#, @#An 3 5, H IS EwE o NikEG
BWOMAEOH 538, QRO TIZ L ) RE
AEEN ORI Z MRS 5 2 LSRR E, @B
HRENOSMZIEE LB E2 KR 761 % (B

2 TaEHNz 1EMERTI TV HEEBEILHEL
o 7eH D 1AEROMAT R OL L O ik

Rk e T R

(n=8) (n=3) p value

A MMSE -38 £ 40 -10 = 1.0 0.410

A Barthel Index -81 + 92 -350 + 278 0.173

A BMI (kg/m?) 0215 -19=13  0.041
W77 I ME

METVTSI A 1202 -05+05 0,049
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Prevention of Aspiration Pneumonia by Oropharyngeal

Function Evaluation Including Tongue Pressure Measurement

Mitsuyoshi Yosuma', Mineka Yoshikawa", Kazuhiro Tsuga", Takeshi KikuTtant®,

Yutaka WatanaBe®, Koichiro Matsuo®, Takayuki Uepa®, Kaoru SAKURAT

U Department of Advanced Prosthodontics, Hiroshima University Graduate School of Biomedical & Health Sciences

? Division of Clinical Oral Rehabilitation, The Nippon Dental University Graduate School of Life Dentistry

Y Gerodontology, Department of Oral Health Science, Faculty of Dental Medicine, Hokkaido University

¥ Department of Dentistry and Oral-Maxillofacial Surgery, Division of Oral and Maxillofacial Surgery, Fujita Health

University, School of Medicine

9 Department of Removable Partial Prosthodontics, Tokyo Dental College

abstract

Pneumonia is the third leading cause of death among Japanese people, and more than 90% of deaths are in the elderly.

Therefore, pneumonia prevention is an urgent issue in this super-aged society. Most elderly pneumonia patients have aspiration

pneumonia, and in addition to aspiration in stroke patients, dysphagia associated with sarcopenia has recently attracted

attention. Thus, evaluation of the swallowing-related muscles, such as the tongue, is considered important when diagnosing

dysphagia. In this study, we examined the usefulness of oral function evaluation, such as tongue pressure measurement, for

stroke patients and the elderly requiring nursing care to prevent aspiration pneumonia. Furthermore, the relationship between

nursing and healthcare-associated pneumonia and nutritional status was clarified.

keywords : Stroke-Related Pneumonia, Nursing and Healthcare-Associated Pneumonia, Aspiration Pneumonia, Tongue

Pressure Measurement, Nutritional Assessment
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L7235 C, Bkt & 20z 28o HARIZE 5
T, RFECRDLHH D PO IIEHE T
hbHLEZOND,

1} Veillonellal, 9 fhOFIKTH 5 F L F 7%
IANF—JRE LTAEFET LI LG, [P Bl
ELTOEEXARIBINTEX/D, ZTOEMRIE
fift 72 T 4OV F —fCHHER I & 227 o T,

TxIZINF T, O Veillonellae W5 & L7248
WIOIIZE 2 %7 L, O =— 7 % EWVE % %
BHLC&7,

A7 TIX, [ Veillonella D> FLEE N B e %
W L7728 e PR 2% L, ERWTH 5
I BRI LD 2 HT, HEERESICBT 5
QOL ol L% X %,

O RABRDEFFE

WAL T X 0 LI Veillonella @ SLFETS B bt %
RRBICH R Sk AER L, ehzItH L7z
BT anNt 74 7 2L LCORNEER

2

o

[El
>)
ZOFRERNERIZH 720, IHE Veillonella 4= W T

2

)
)
3)
EIESTVNE S SR GRYES I
)

RMNAP: RNA Polymarase

dCasg
m@ti;;>zz
o ::.- 20t

- &

CRISPRi (CRISPR interference)
=y MRAINOKGREZ R L E, 27 L7 —EiEE
Beo 72 BRI Cas9 (dead Cas9) 2SEERYEAMICHED, =7y
N 5T ORE % HH]
(Peters JM et al., Curr Opin Microbiol, 2015 X V) t{%5)

OFE 7 T oAV F— U 2 e L, M
WH L BT 2RET D T72, AEROIER
(21X CRISPRi (K1) # vy, [EX#az oM
EFMEZITH) 2 LT, BRI ETEDE VAN,
P%E %479 o
QGRIESEE & DT IV —THEOE B4

ARG Z IO L 72 2 BT ICH 72 -
TiE, & b, SSRGS B 5 2 rpu I L W A
e AL, WEEE ICEIg AR T VA E BT
%7280, BAERR SR i B AR AL 5 B O M O R
ZHEM L2 B L 72\,

HET 2B NAPE - b0, SRHE R,
IO A W 250 B, BAR RS0 B, it Ak B
Wik g
&% - (B §5) 024-932-8977

(E-mail) i-mashima@den.ohu-u.ac.jp
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6. BERKRU T Z7 1 —IC& BRERP OEETES)DHFHR

MRE R, RSRANZ Y, KRG, W¥ED?
CHAR BB R  BERT B 2 iy B T SRR 4 S B R AE D, A BRCaT Bbe IEIR MR > & —2)

OMROERE (ChETOXRELZSE) LHW
WU & B I, WHEE, WRBHD 7 ) 7 F v A3
ML o CHELRKETH), BEEINL LR
LHWEEMPICR W A2 &3 2 &8
Hbo THIIMERFIZBVWTHRETH Y, JFHIC
M R - e 52 3 b % SR TN AN DI Z A3
ELRTVEVIHELH L, LAIL, Thii
17 2 BEIR P OWE T I $ 2014 % <, 20
HHOO L DICHERF OWE T % 81529 % 0 %
L SN TWREWZ ERBIFONG, 5F TICH
H I T B IR O WE N BI5H T SHE % E X 2 H
WCHEIH OB & 2 M5 2 HiEAN % was, RO
B X IME T ICHEA OEE TIE Rz, HETZIE
MBI L Wi wBhrd b, I TR-HIE,
X0 IEREICHEIR P O WET % Bi%2d 572012, WH
DIEIRAR ) 77T 7 4 — (PSG) (I i B IX % il 2.
72 PSG # W T, HE MR O | & e %
HEIPE & 2l Db T A 2t 2 k%
RF L 72 (YGETIERERR A~ = = 7V 2015 4F) o
KR TIE, RB72HAHREL T b EF PSG 12
X BHET gL EBEOMENOBREELE KL
THiFE PSG I & 2 HE T B O A% HET L 720
OMRABDE I
W ™ S L B PR T A3 3 L 72 KT8 (T3 % 1
ELEHERMEE 2% 1) COWET PRI (T
HAK O B 2SI AR &2 I 5% 2 &I X o T
U %Rk MmIF) 28535, BENOHE
ZAbiZ, WEHC THEBESEROZRIICfHibh 5 24
I AE N pH/Impedance HllE@26#E (AL A -
Y7 7—) #HWT, pH/Impedance £ ¥ ¥ —»
DW= a— T EBENICHEL THBET %
B = 2 — I 123D Impedance & ¥ ¥ — i &
ENTBY, TNOORIBKREROZENSYHE O H
MR ZOH DB bhr b, TNFETICPSG TOMET
At b & SRR O AEN OB EZEAL & e L 72 b 7R 1
Wz A S, HiE PSG & &N Impedance %
RIS REER L 7ne RPN, IR M B 4 DR o 0% 7 S
WTHBK D700 PSG # PELEEL L,
L, BB GO % < 2% T PRI 2
fEv, COMWETRFOL SICHE LIS HOk

M~OBEZEAL (FEHWET) ARBD LN/, 7%
W T XM T SCHICAE D D O LIAMIHERR S N2 22 o
720 £ o T, BFF PSG B I JuA & e ™
IR 2 & W™ SO 2 i 30 2 ik, R H oo e
TOBEFHELELTENTHA Z L0572,

B} PSG 13 IE R B 1y CHEIR 2 B S 97128
$22C& % —) T, pH/Impedance t ¥ % — 3R
By CHENR %2 B3 2 W Rk IEH > 720 L L4
OWZETIIMNEHEORH L L THWIRKZ AL T
W7z 7O D HEIRRN L 80% L b ), 4 7 R
e 2 MR C & 720 72, WETPEMIF O 2
PSG D &IEL Y — it > — TS LT
ART2DS, MHEHMAEDELZETLDRE XL
ek NP D FE DT R B T LD H o 72,
COMRDOFEEM - EBM

i I D Wi T B &2 JER BB ICBIZE T2 21
X o T, aE R I R R TR R
MHEA B AW = AL R RHT HZ LN TE 5,
T/, MEIRBERENICHIT 452 212L-T, LA
HER R 2 > L A HEAR 20 & o [ oD AR TEE 23 T 12
T EBLRHTLIENTEX S, 512, [EIR
g ER 75 %2 2o (LA ERSTE R EE)
7o & [ AR BE G T RERR BE R 4 (sleep-related oral
dysfunction) ] (Zf¥ 9 BT B & L FRHE DT 58 32
PEIZH FHEMIDSS W TE 2R T 5,
@RESE & DT IV —THRROE B

C OWFFEIEIEBEB F O W FEE 2 O HiR Tl R
R ER 75 %2 2o (LA MERSTE) R 5E)
7 & W R B BR 2 02 5 B USRS, sk
BRI, BRRHG IS, WET Rz HY T 5 &
W T Rl & OIEFFE L ZA TV S,
OB

B Z B X DK 2 15T 5 (ECNG-R-369) o

HFLET M NRPEF | RS

EARSE -

NEH= R ZESE (B 75) 025-211-8244
(E-mail) naikagaku@ngt.ndu.ac.jp

WEIR R > 7 — (B &%) 025-211-8224
(E-mail) suiminshika@ngt.ndu.ac,jp
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7. LNy 22NN 707 —2EB LU -EBERNTO&IK

OHREODERE (ChETOXREESE) LB

FHAEBMOMEIL, KFHEFOREIZE 5
THEELZBETDH D, NLLiMEmME (PS
) (AR B RS )V 72 FE AR BRI o B 3SR Al
S, REMPH Oy — VL LTI TS, 4
o Fc, iPSHINEYD S EEICHIKIL L 72 =)
TCIE R 2 MR 3% 2 L 12k B L 72 (Okawa
H et al, Stem Cells Int. 2016), L 2> L, KIS
FCIHNT T, &5 7% %8 F Mo Ex)=Rom
EARDOENT VD, — /T, AL, BERE
Ml (MSC) oML F v 7 2 B85 % Hl# 3
52 8T, PURIEEHRIT A=Y XL vwo
7obErEZ I L4, MSC RArBHEIC & 55 4k
MEEED LT EIZHEI L7z (Watanabe ] et al,
Biomaterials. 2018), ¥ 7z3T4F, ML Fv 7 X
BREL DS O S Ay g 12 B W T b R R
AR ZLDPRBEINT WD, £2°C, IhFE
THio CEMBANL F vy 7 ZBEEHIHFAM % 1%
AL, X0 RhEN % PS ML & 3R L E
B oz AL 72,

AIFFEOHWIE, Ly 72 AN, 0y —%3k
& L7z iPS Ml o5 3 M 5 AL i 8 Bty & B 76
L, #ilceameEEmzald s L Thsb,
OMRABDE I

MIBEHNL Ky 7 ARBEOZAL L iPS ML 045 3
Ml b & OB %2 T3 5 2 & TEsfliiL b o
ST AEWAERR R OIS B S 720, Bl
WSO T IIZEC 7 D 155

i
- [ E
— e

I - r—
E R | Wizl
IRSS) I (GEH-ARIEW)

RUEWN(H.5%) |

A
- Siress

| memmmros)
2U=SLh, NO

o FRE N o, T

ROSO 4 B “ﬁ%ﬁ%ﬁ?

Josl®

HE RO HAERZEA

OFGL 4B, WHIFRE, L% %
(LR AR BEN ISR 45T - TR R 7205 8F)

OMROHEREM - ERBM

MIN L By 7 ZBEEI MR 7 R~ —
AEER EICO R GT 5720, ol iPS
L D K o 55 28 R0 JE B AL B O He iy B 7812 b s
BIERVEN D B o AMFELE R R ICH 72
HERELL Z SR, WEMEEICE 8 5T
SILAVEHEIE 2 HU O SRS WIS B EAS LA D % o
@RISR E DTV —THBEDOE B4

AW DFTIZH20, L Ny 7 ZEESTO
BB XL Ky 7 ZHI#EEM RO IZ DO W T,
BRER A E, TR, Ao
B OMBEDVVIHE LR D,

HET BN | WEEFDY, TR0, o
FHW e
EARE (&%) 022-717-8363

(E-mail) jun.watanabe.b4@tohoku.ac.jp
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8. m~v4,47ORNAZJL L
ER7 LIVE —ORME - R OfEEA

OMIARER, YUEHUI ZHANG, KRBIER, JELERE, BRGEM, =ZWHE, BEH=

ORREDESE (ChETOXREEZET) LHW
ERTUIVF— I BIER 7LV —-THO, T
VUSERAEG LCHRET A 2 EHE I TWY
B N5, T - ARE DR R B MR A R 4 B M Ak
B2 W SE B S O B R ERTEIE A 7 = A AR
R Tdh b, BWHEZ/ Sy F7 A b HEE—HIN
ENTVED, BRI E2EMED ) A7 R2H
B2 O LB EORER DD 5 .
LWzl i & LT microRNA (miRNA) @
FH%Z % 2 TWwbo miRNAZAEKRNISELET 5/
X7 RNAT, ERmMmRNAOFEHEZ S0H] 33
5o MEDMEIZBNT, VPAFORBATIIES
DIMEH CHIESLELE T2 2 EHBH L%
D, KNS F~v—H—L LTHEHENLTWVS,
KREFFETIX 7Sy F 7 A b IEAFHAT % O R IY 70 A
Il miRNA AT 2 17\, &8 7 LV —F80E D455
WEETFEREEL, LWL Y —h — 2 e
TH5ZEIZED, FEREWIOMMELZW HED
2 HIEL TWwab,
QO RARDEHH

M A miRNA (A & M o 1% s iR aE 12 B 2%
HREEH) ZEDBHL NI >TETWDLD,
7 LV F— g BEEmIRNANT D% { N4 F 7
V=X AR HVTEB Y, M miRNA O
BB EAERD LN, B1, 22T 4 Ok
BO—HZRT. BT LIVEF—IZBME - BIET 5
LI miRNADEBEE L 5 2 LR TE 72,
QOMARDREM - ERM

INA T = — N —DREEDVRE L RiuE, iR
SWHEDHELTE B2 TRL, FHITHRT
HZLHWEETH L, T2, TEOHIETIIRE
BAENSEW T LIV —ICHET 2 H MG S
TBY, REBETHAERT L IVX— D&M -
FIEZRMRWT L2 LT, OT L VF—HEDOM
BIZO 22 2 e lifedn, SRt E & F
SRWEREL KL T LIV E — B ORRT R E
KT X B RN D %o

(TR R AR BE PRt SR AR FE 5 AR RE IS & P22 00 0T )

@B EMER E DT IV —TRBEOE B

MR AR R B A By, S0 %5, miRNA f#
MK B L TWA 7V —7 Lt iE g,
AR TEFEO B B LML RE L %2 50

FLT HMAPEF  fE (RS, TR,
s, AL, ERE (BB RS, WS, 5 58,
R, WRIAE), JEAE
IR - (B §5) 088-633-7350

(E-mail]) hosoki@tokushima-u.ac.jp
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H A B 2%
PR BEKRER
(H AR 4B )

OEZMBEORE

HREE R S (R - /MRBERER) 1, SAiopin.c
B SA SRR O Y F 235 L, W) 2 i
DOWCHGEN BEULZIT) S 2REHME LTV 5,

ArF 2 AR FECEIC I T, WESE S HICARSESRGRIA LD
PR IR 4 ORI DS 2 Sz AR ICB VT
RN OREE, SRR REEZITV, ) F LRI
FHA 32 fF, BRI 44 1, B 76 R oI EE % M4E
6 HIZIEAET A ~FE L7z,

Z 0%, PEBFICE BEEIITON, A1 T IZEHb
HPTE L7zo BFFO PRBRIPGRBANT 1L 25 1 CTdd > 728, £
DHDOBHETHHLENIEA R ENTVDLEIATH S,

THRMSGE DR R E 2T, BUE, RIH#ERICXY, %
KHPB X ORI R R ORI T 57200 [ Kl
WCHTAEARNAREZ ] oMY FLoEfToT0LHE
ZAHTHb

R, EEEFLSOFEINE, 7z kiR
MDBAR LY F ¥ 22D L WSRO AT
RTHDHEDFBDT, ¥4 L2574 —iifr% B30
Fti L CTE 7o LA L, Bl %E4T - 72 2010 4E LLRE
BEVZ 3 OB MMM E S ER SN TE D, FrL Vo
W, T SMEASHh, BHIEEDLSHICEELT
Wb, TO70, BRSBTS ZEOEREL R,
R 15 S B AR 5 THINC 331 B BRIRHAN TAT 12 4R 2 $E 45108
THLEREERT A LZHMBELT, HESIALAYT
S —EEFERT S LI ho72,

Lfil, RFRIBITD Y A DAY T4 — A ERARH]Z,
WRHEBRHESO TICY A LAY T4 — WG (BEE /M
BERER) Za¢iE L, AHmH 9 H2H () kv 10 M 31
H (K) FTo2r AMoOMEME T, K¥EwEE 29 i
K530 RAERE (MYERRE) 2RI A LAY T4 —
A (PRI 2 %ML 720 AF 24F 4 HICAZ:4 HP
WCTAR, 6 HZ HRLICHEHRLZ AR T L TFETH S,

ORBBEAARNIAL F4T 7Y —DEfRE

HMoFE B X ORREDF R DWER L 7 kiR B D5 HE
HA R4 2 WRZROBUGTIRCWMNTE 2 &9, *F
1% 21 4RIC [ HARBRHE A% - RSl A K4 > 4
TF) =] BRFRR—LNR—=T RIEE L7z, AF 2 4F
1 ARBUE, 438D [T A FT4 > ] 75 TN 50
O [ZOMOFRHE] BRI T2,

%GB, FEFEEFINEEEN HARa 2 72 r ¥y -t
XD, FM24E3H28H (1) 12 [RFEMLE -1
—r73av 7] BT FTA4 AERIZIANTT) % B
THTFETHo72H, HllaaF ARG kO
T & o720

O FERE IR OM#E

MEES CEPRIS4ESH) oMBEEEE 2, P 184
10 I “ R BREE Y YV a v " D4 ) R—Y 3 Vil
b5 2 &% HMZ, BRHEBRBAN R T RS 2 5
L, BRRHEESEHAR 8 0 B A 5 2o W TR 247 -
720 FOMFETYRE 20 4F 7 BICWET SN BA S @S [H
PEebk g - PEIREMTIE R Y Y a v | 2« iR b g e
EYay ONER IS ER O X AL ER L7,

BRFEE S HAN Fo e R s (R - BHRE) 13, H
ARUFHE SR E RS R R A L BB EE 2 - ¢,
PG 24 4R 7 HICARY S, HARMPHERIZ, HASFHRE T
WHEROZERICE VY T oSN [ 24 SEMG
BHEE RS ST - R BB EE Y Y 3 v — IR KD
PR SRRk R - BRI 1 X R HFA L S o FEH—
DOFLIRIE H o BB 72005 % o 72,

F 72, T 29 AR R RE R BE AR - kR R AN R S
Y'Y a e WG (R« BHbRES) Z3E LT, FHEE
VVa youEEEx#ED T, P 294 6 HIZI4T L,
SERE294E7 H10 0 (H) &, SR 29 48 BOHT s R K 5
B - HAEREATERE Y YV 3 v B X OHBREITAD ¥
A LAY T4 —FAT 2016 4FEERR ST & % BfE L 72,

FREEY Y a Y ORREH oM T, #H&1skdsh, »
DOHIULWHRE L PR OBTE T — < IIHIS T 57200 WG %
RELT, BZEELTRBL, SEHKEINLNLER
ITHDL-ODIFLEL, ZOHRNDOPT, NREZERR
WZED X BILTEAT L0 Z ML Tw5,

S5, FHAFEICRITAFESN TR EEL Y 3
YREOHEME LT, AEXEM - BESFETMRE -
WEROWFIEOF NS, WFHEERRA E LTRE CRBFT
X0 THBMANEEL, A#ESKL LT LD
ZiToTWwWhb,

OEER RO HEE

FDI, IADR, ISO/TC 106 &7 & EEHRIC BT 5 H
ROWEHR OB & it T 5 72012, HROMRHE
FRABEAKE OEBREZHELED TW5DH, 54550
ISO/TC106 Zxafid, #FC4E9H 15H (H) ~20H (4)
WCRBCCRIfE S, ARFHFEL LOMRERK (HAK
FHRIRERIR) S L7z

LAOTY
RAELREOYH T 5 D AWHEFRRERORER
AE102 AR S (RRIZE2A17H (A) BfE) 1B
WTHY b, THOSBEHENI Kb ZUH
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— AN— T ECHABE IR A L T,

il

«»
i

4

= B e

O
g'f'.i.
7

-hﬂjz.& gz I

.-'\ = o 8 ,'l_:":-‘:' " \-5: - % _.-__-;.I._ .

O The Japanese Dental Science Review D 1T

ARFEOP LB FE [The Japanese Dental Science
Review| 1&, £ ¥%7 v 777 8 —HfZHWE L7zL E
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R AR A S TIE, RSB ICEITL TS
FHMBIBOMFEES LT 200, ORFXHFEOR
B R L7 RHE 2 D R & 7 5 HEER O, @i
HHEETFNV - a7 - ) F25n, HHRE iR
KRB ELHE I BT 5 FFRRAL O —1t, @ FHaER

FREL LB, ARR Y Y —FVoBEMEEE LTI
SN HFEEOIER, @OBHREFICB T 5 EEHE (8)
L oA, BUETTEEISHCFHEEOUETEEZ KO,
PR30 4 12 H 25 H (K) I HARBFRHE F27mHaESE (56
20 EFAT L7

¥ 72, WM B X OVBY R [ E o B B G JE
(International Statistical Classification of Diseases and
Related Health Problems : ICD) (2B L Ti&, “FiE 30 46
H18H (F) 12 WHO A3 B 08 0 55 11 [l 3T i
(ICD-11) 2 8F L 722 & #3203, RSB BORIEE G
Al TEERECRIY) XD IHIEE D& - 72 ICD-11 OFIER
VESEZAT o 720

ORMMADHES &K UEH

REFRFEOK X LM T DM FEL, FWE
TR (ZRE: MEEAKER) <, #3501 RS %
Pl L7REN L2 HEET 280w (FHCHE 8 A
28 H (OK) Bifit) o%ZkiEE (88) 0%, fmbIo
WHEY, BHEREEO®RE, Tud s MFEFHEICD
Wl E 4T - 720

[EFHFEFRE ] 13530 Il CPRL 26 FEE) @ v XD
X L7=boT, Witk - Lk - R - BN - LR
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ONBEEMAEFICE ITIMAEREBS LU
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