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(a)

(c)

Fig. 2 One case of root canal obturation: Previously treated/symptomatic
apical periodontitis (Mandibular left canine)

Root apex lesions have shrunk (vellow arrows). (a)Preoperative. (b) Imme-

diately after root canal obturation. (c) Three years after root canal obturation.

Fig. 3 One case of indirect pulp capping: Caries (Maxillary left second premolar)
(a) Preoperative intraoral photograph. (b)Preoperative X-ray. (c)Before caries
removal. (d) After caries removal. (e) After indirect pulp capping.
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Fig. 4 One case of retrograde filling (Case provided by Takatomo Yoshioka, D. D.S., PhD): Previously treated/symptom-

atic apical periodontitis (Mandibular left first molar)

Bone defects near root ends have shrunk. (a)Preoperative intraoral photograph. (b)Preoperative X-ray image. (c)Pre-

operative CBCT image. (d)Immediately after apicoectomy. Yellow arrows show gutta-percha point and isthmus.

(e) Immediately after retrograde filling. Yellow arrows show BG multi. (f) Postoperative X-ray image. (g)one year after

retrograde filling. (h) X-ray image two years after retrograde filling.
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Lifetime Portability of Periodontal Examination

TAKASHIBA Shogo

Department of Pathophysiology-Periodontal Science,

Faculty of Medicine, Dentistry and Pharmaceutical Sciences, Okayama University

*—7— K : AW, AR Personal Health Record (PHR)
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Behavior m,:mm
Modification Medical Information
to PHRs.
Patient-based
Prepare

Health Information
Appropriate

Literacy
Communicate
Data-based

Life of "Mibyo"
Interventions

& Self-management

Fig. 1 Triplet system of “Know, Communicate, Pre-
pare”

Sharing patient-centered medical information
through PHRs can prepare patients for future medical
conditions by transforming their daily behavior, leading
toa “Mibyo” life.
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Fig. 2 ROC analysis of the presence of
P. gingivalis in saliva and positive
anti-RgpA IgG antibody in blood

In paired saliva and blood samples, the
presence of P. gingivalis in saliva (hemo-
phore-like protein gene hmuY detected by

PCR) and the positivity of anti-RgpA IgG

antibody in blood were analyzed by ROC

analysis.

BRORE) RFRB25 L vwo7: THHEAE,
INTWV3, 2T, BIGEPHEEFRO & 5 RIS T
B ICHEFAREOEEHER O Y A 7 52 A 6E & 72 %
&, WMEEBKE~OZZ2#1EcE 5. £/, WA
DB B AT ERICEER L Cv 3 ARNEE T, AR
Er ot EEd 2BI0E LCHEATE %,
b IEMHET» 6, HEEREEMEME N % 166 Bt
iR E LML T 59 LaL, 2Ek) 5 oM
HEMERL, @EECNT 2HEMETHREZRIAL T
5720, H—E b REPIREECH -7, 2T,
KrEDMIE (Porphyromonas gingivalis) 7» 6 ¥ By
EMRL, V¥4 DI b RgpA (7T V¥ = VER
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Y% IR T 2o 0BENTRETH B Tk
RRLED. Z20BIC, TOREMIRMECL > THRED
Ehboh, MER & MRO 7 BRI E W CHERF O P.
gingivalis DIFE(NE T 4 TS v 7 EBIET hmuY
% PCRIETHMH) &1 RepA 1gG HifkBatts, ROC fig
Bric & > T AUC 0948 & 72 b, MiREFERIIFIT L
Twi (Fig.2). bhvbhoWRED EHIME & K
T RO BRARMEPIT, o IgC Hifiiifi & K
REE (BRI DO R T — VT AT—V 1 & ITNRAT—
VI &1IV) 7%, ROC fHTIC & - T AUC 0.745 & \» 5 &

1 - Specificity
Fig. 3 ROC analysis of blood anti-RgpA
IgG antibody titers and clinical sta-

tus of periodontal disease
In a retrospective study using patient
serum and clinical data, ROC analysis of
blood anti-RgpA IgG antibody titers and
clinical status(Stage I & II vs. Stage Il &
IV in periodontal disease stage classifica-
tion) revealed an AUC of 0.745, which could

screen for Stage Il and IV periodontitis.

Reot (Fig 3) (MK aEREEZ B4 1 2306-
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THWMBIERICE >TIZAF Y v Z7OERE LTI
BTEL, HEECTIE, 22 1) k2) B5EREIC
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Open to the Public
» Systemic Health Care

» Education & Clinical Training
(for Students & Professionals)

* Public Health Approaches & Administration

Al-assisted Diagnosis |

1010
loig 3—hW‘\

o)

* Self-check saliva test
* Anti-gingipain I1gG for medical check-up

e Prevention
in daily life

- Self check-ups at home

- Health check-ups at school

- Workplace medical check-ups
- Check-ups at doctor's office

.Vledlcal & Dental

S

Counter-plan against
Lifestyle-related
Diseases

Cooperative Care

3 Strategic Approach

Japanese Association for Dental Science, Sponsored Research 2023-A-3
"Towards ESG-aware ethical dentistry"

Japanese Society of Periodontology
"Ethical Periodontics based on clinical data evidence from periodontists"
by collaboration with Research Committee, Medical Committee,

and Clinical Database Committee

Fig. 4 Utilization of clinical data evidence by periodontists
The Japanese Society of Periodontology aims to create a database of clini-
cal data cultivated through the training of specialists and certified physicians,
share the results of health checkups and examinations and treatment histo-
ries as a PHR, and utilize it widely as medical big data.

Social Sharing of the Neo-conservative Dentistry Concept

/

Prevention: 8020 to Lifetime 28

- Microflora maintenance & antibacterial
- Strengthening & Preservation of Tooth
- Social Maturation with Concepts and PHRs

Endodontics: Protection of Tooth Roots

- Countermeasures for Complex Root Canals.

- Regeneration of Pulp and Periapical Tissue

Operoﬁve: Protection of Tooth (esp. Enamel) \

- Versatility of Moulded Filling Materials.
- Impression Methods for Bedridden Patients

- Anti-abrasion in Stressful Societies

Transforming Dentistry through Conservative Dentistry
(Breaking away from the rehabilitative model)

Periodontic: 8020 to Lifetime 28

\ - Alveolar Bone Retention by Root Preservation

+ Expanding the Application of Testing
- Improved Periodontal Tissue Regeneration
- Patient Support Program /

Fig. 5 Transforming dental concepts through conservative dentistry

The addition of preventive dentistry to the three areas of restor-

ative, endodontic, and periodontal dentistry in the field of conserva-

tive dentistry will allow us to break away from conventional rehabili-
tation-type dental care and establish a new patient-centered dental

care system.
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(a)
Fig. 1 Diagram of Endo Training Model Castillo (VDW) and X-Smart Pro+ setting the distance
for root canal length measurement
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(b) (c)

(a) Endo Training Model Castillo (VDW), (b)Physiological root canal location, (c)Apical position

of the root canal preparation.

PEZFHIER E UCRRE L, JREH - Nl z hZ2ho
IEEENE OZREETORERED 5 TS ORERE £ TD
JRAE) EFHAL 7257

3) MR AL R

MG R UEZE AL (RTRTAR A Hh i & AT AR A Hh T
OEMERE  NBRINOEMNEE2 77 ARRL, B
~DZERRE A F AFR) £FHAY L, HEHLEE
To7z.

4 ) MRE TR

FEEEEB X OB D, WOG &7 7 1 )V DIREIAL
PrEiisfEZ2 5 L7z, WOG Glider IZ& %2754 K8 A
RS, WOG Primary i & 2 RETEEHZ B0 8
DHIEL, WREHREE 7 7 A VASHITE L 7- i 2 Bk
L, REMHERD 54T & T OMATERE % 51 &
L7,

2. RERATEHEDEERER

X Smart Pro+ 12 i & W 7 RE BRI EFERE O E
1%, Endo Training Model Castillo (VDW : Fig.1-a) I
J BURE R & 55 U CAEHRAIL L o E %
fENT U7z, IRERBIEHEE X, WREWBRLmLE &£
PR RIAR R FL o BEHE 2 8 E U ST L 72,

X Smart Pro+ OREREIEHRE X, AEEFAREIL
2 6 R IR AR L O BEREDY 4 BB IR E S T v
5. EBCiE, YAEIEMEER & ki WOG Glider &
WOG Primary 2/ L, RERMEKREICHE > TIRE
k&5 T L7, X-Smart Pro+ OREREHIEHKRE X,
EILRARILORENE (Apex : Fig. 1-b) & fi#F
AR AL i — H S 72 A28 (Apex+1 : Fig.
1-c) CTIRE X L 72, WREHIZ 1 4 OMiE 2 E 7 E
MBI L TBDB D 101RE, Ait 20BREZHH L 72,

3. fREtniE

WREREZMEOMEMIE, —niESBRITE LT

Bonferroni Dunn iC & % % B EME £ Mann-Whitney
Ui (2 B HESRNT) 2 Hv, Bk 5% CTHGHLEE
%fT- 7 (Stat View v5, SAS). ARETELTERRE ol
EfEI%, Wilcoxon t—test I & 2 HIKHE 2 v, fE®
5% THIEHLEL % 75 72 (Stat View v5, SAS).

B R
1. REMEOFFME
1) RAEEZN &
IREREL AL, REROYIHIRL U CiMiL7. &

RTOEBRICE VT, WEREEMEEZNE LR E
Fig. 2109, B, WHBE L S ICRETERT oL v
P, 7 7 A VDT EOBFBEERGIZED Shir
oz,

ERT & BT B VT, BERE O NBHIRE 2
frm (Fig 2) ELANBEEMREREZM R (Fig 2) 2MEL
ToAER, EEREE L NREFICERERZEZR D b5,

2) W& O 2T

IRE R D28 2 IE L 72 #55R (Fig. 3), 3¢
DEIEIBALIC B V> THINBRIA O ZEAL &Yl 1 R
DRIRIEE D Dol L Lo, FEEREE LW
HREICEREZRRZ D NG o7 (p>005).

2. WREWKRPTERRE

REFATERE X, WOG Glider I2& 2754 Fo3
AR I EREEZFED 5T, WOG Primary IZ & %
REM TI1x, X-Smart Plus #£ T 218+12F, X-
Smart Pro+# T 15.3+08 # % /R L X-Smart Pro+
HrERICEAD L (Figd).

WOG Primary 1 & % & HEFH X X-Smart Pro+
DFERIC & o THAES 1, FI 15 CRETEEIHE T T 5
ZEDPIRENT.
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3. IRERATEBEDIEE RN

X-Smart Pro+ ORE RHITERREICHE > TIRETZH %
fTo - #5538, Apex RERE (098+0.14) & Apex+1FHE
B (037421) THEERENED 5N, Apex RERETIXE
BHAEWIRAR2 5 1 mm EREI OB ICRE T S L7
(Fig.5).

z =B

WOG 1%, W& o fEfE & IERE 22 RS T & o]
Bl L7z Y ZUNIFTI7 74 v CH 5. WOG IE Wave-
One & [b#g U CHEBEERED M EL, SBESTmAMED
50% N, ZHEDS 80% N, B & LR AS 19% I8
DT EBESNEY, Z0OER WOGIER Y
V2 —ROWAE 7 7 A VIIRB LSSz, L
DLAERS, WREBERKOZ 2 Y 2= ixfiEo 7 7
ANBAEICEAEEIND 720, Ni-Ti 7 7 4 VEILEIZA
70 2RI E S h, WOGC i IcE L <id WOG
Small ffi fH#21c WOG Primary 2ffifl4¢ 2 2 &£ TR 2
Vo —RREEFLCE. A7 Y 2R %2PiIET %
f=dlziE, WERBIGE RS Lo 7 L7 —TBR &
754 FRATGEBUAR Ty 7L LTRBIATH
290 254 PR T 74 VS WESMZ 5, fE
Fh 5 HHE N TE 7 ProGlider 7 7 4 V12 WOG
Glider & L C#&E & N7, WOG Glider 1, 7 74 V&
Ba 2% 5 6% T — N —ICHKERET LT 74
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two groups.
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22 2 =R~ DOYEEIM A S ps, BEE—
Y —ILBITAUCERFEmI N » o T,
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rpm DIEESEEIC L D, $XTONI-TIi 7 7 1 VEIEL
BN R R FRIE R Lz, 2 ORKZERIE, RCHE
RBIC & 2 ENE) e — & —HlErEIcH 5. A7 Y 2 —%hR
DFEEF, RRTTANDOEOI LIABRBEERICET 28
AR Uik — o — AN 7 4 — K3 v 7 Bkl
TG TE R W EDWERTH -7, X-Smart Pro+
D RC BEBEIX, 7 7 A VA 360° 2 5 & IR & -
N7 ZRBAL, I 74 —FNw 73252 LT, 77
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CEDHEBIC o, 6T, BRIIRE RHIERKE
7 7 A VEIHs— &b b Z Eic kb, EEREIER

X-Smart Pro+ D#EAE i 273

27 7 AV DA — b UN— ZABEREDEENT 2 720, EE
R2HIE L7400 EMERRE T AT AR IC e o 7o, AWF
72 Tl%, X-Smart Pro+ & WOG IZ & 2 iREFE DY)
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Pro+ OB 7- HERE1E % FTAM L 72
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B & OIEHIO § X T oRIEERL CYIHIE 2 FRE T,
MEFEHE -5 —ICL2EEEZRD N D o T2,
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S5mmicBW»THAEE L BT OUHIEIZ L 1203
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HHEET 2 ERRIN, 500, REhIMEEA
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Pro+1{# K ® WOG Glider £ WOG Primary % w7z
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ENEE O hIYEERNRIZ E 12005 mm U 2R L,
FUMEDEEIF EA LR W LRI NI,

—77, WEWKFREIX, WOG Glider ic k%2754 F
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EHIEEEIZY 7 b =27 (Farm Waer 1.1.14) T7' 8
ZILINTED, SHhd 707 LGEDMERICIE
HWICRIBDFRETH 5

D Eoz s, WOG Glider &€ WOG Primary I &
BIREF % X-Smart Pro+ #fHT 32 ET7 74
TR A U, R RIHIE R I E) L 72 R8T
BHERBIC B W TH EbDTHRHKICEMNTH 5 2 LIRS
N,
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Shaping Ability of WaveOne Gold with the X-Smart Pro+
in Curved Root Canals

TsukupA Takato, YAMAZAKI Shiori, HAYASHI Reona,
Y AMANE Masahito, TANI-IsHII Nobuyuki and MUTOH Noriko

Department of Pulp Biology and Endodontics, Kanagawa Dental University

Abstract

Purpose: This study compared and evaluated the canal shaping ability of WaveOne Gold (WOG) files with
the X-Smart Pro+ and X-Smart Plus micromotors. The X-Smart Pro+ had a self-control function (Responsi-
ble control (RC)) that maintained the Ni-Ti file at a stable speed at low torque, and a root canal length mea-
surement function. This study compared the shaping ability and working time between the X-Smart Pro+
and X-Smart Plus. Furthermore, the accuracy of the root canal length measurement function of the X-Smart
Pro+ when using the WOG was analyzed.

Materials and Methods: J-type plastic models (n=40) were used, and root canal preparation was performed
by WOG Primary after glide path formation by WOG Glider. Root canal preparation was performed using
X-Smart Pro+ and X-Smart Plus before improvement in the WOG Glider group (n=20) and WOG Primary
group (n=20), and root canal preparation times were compared. In addition, the amount of root canal prepa-
ration and median displacement were statistically processed by measuring the amount of formation and the
median displacement before and after root canal formation. The correlation between the apex setting posi-
tion and the formation position of the J-shaped root canal model in the analysis.

Results: Root canal preparation time averaged 21.8+1.2 seconds with the X-Smart Plus and 15.3+0.8 sec-
onds with the X-Smart Pro+. There were no significant differences in root canal shaping and median dis-
placement between the two groups at all measurement sides from the root apex. The root canal length mea-
surement function showed 1 mm under preparation until the root apex in the apical group.

Conclusion: The X-Smart Pro+ controlled the penetration of the WOG file into the root canal with its low
torque and stable rotational speed control function, resulting in a 30% reduction in root canal preparation
time. The root canal shaping and central displacement were not significantly different between the X-Smart
Pro+ and X-Smart Plus. The root canal length measurement function showed that the Apex—+1 setting
group was closer to the root apex.

Key words: X-Smart Pro+, WaveOne Gold, working time, root canal shaping ability
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256%, 70%f%176%) 7% h -7 (Fig 4-b).

BEGRER IR EBE 2 SBDERET 2581,
TMPRDOELVWHAFHZESNEDT, DT OELLT
BMRHEHRPS TE B LES ) LRZLZDIF3054
(889%), THFR DM S RLELSMEKREIKL, SHBITL
BEOWBEESMI kot EEIELEDIZ264
(76%) ThH o7z (Fig.5-a). 20 mAROBWEIE 21 4 7
£0F THROW S REAN S NEKRE KL, SBRIFREY
DWEEHAEDMI 7o o7z ERIELTH D, FRBITIE
HEDRS S - (20 5%f% 333%, 30 /%% 65%, 40
WA 76%, 50 %A% 2.7%, 60 Ak 85%, 70 A% 5.9%,
Fig.5-b). Bhl{HIERIERD R WIFREE 2 SB B
BT 2, TEUETPIR 2 MUS 3 hiE, EHEHRD
RT3 5 T idwv g LA L7z D1 292 44 (85.1%),
FTEF DR HZ T TR T, Zh L TEE
MTERV, LAELZDIZ454 (131%) THo iz
(Fig.5-c). 20 &fCo kR 21 4h 7 4 &, 70 &AWL E
DOHRIE 17 4f 5 %13 BH O 572 1 TlREGeIR b A
AT, BLLUTEENTELR ) ERIELTWE (20
%1% 33.3%, 30 %1% 17.4%, 407% 1% 12.1%, 50 &R
73%, 60 %A% 11.0%, 70 %t 294%, Fig 5-d).

Sl LI RHIGR, FFLEDOBREEBNTE BERZED
Whie s U =y 7 L oMEicowTid, THEEELTWw 2
(HBEIcNBID H 2858) ) 251434 (41.7%), THE#EL
Tw3 (BBtcARIY %L, fhofEbie sV =y 7 Ll
BT 286) ) 751034 (300%), NHEEL TWaw, 28
924 (268%) TH -7t (Fig.6-a). THHEL Twi\
EEELEEAICDVWTIE, TSR CHEEZENIT
VLD TH S DS T4E (804%), NI L I EEEA
TEBLRHBER 7V =y 2 DFE LRV 25164 (174%),
TREREZE L2\ 214 (11%) THhHore, FFRE
Ta—F 42—y —lconTi, THYNFREE—
FAr——ERELES LR, 21334 (388%),
TR ELPZNREB R DA T 4 HIVICHFRERD —
FA4x—F—FERELTHLEI LR, 1174
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280 H KX | B & #F % M 5 HeTE H5E
Table2 7 v 7 — MBS -HWEHEREFEOE R

number (%)

Sex Male 268 781

Female 74 216

Not applicable 1 03

Age (years)  20-29 21 6.1

30-39 46 134

40-49 66 192

50-59 110 321

60-69 82 239

70- 17 50

Not applicable 1 03

Working place Tokushima 183 534

(prefecture) Hokkaido 117 34.1

Others 43 125

Occupation Dental practitioner (Opener) 175 51.0

Dentist at clinic 19 55

Dentist at university 120 35.0

Dentist at hospital 24 70

Others 5 15

(341%), "HREH2—F 1 2 —& —DOBEHIZEL 7%
VW 914 (265%), THEDT CICHFRERE 2 —7 1 =z e

F—Y—ZHEBLTWS, B4 20%). "TaxAF4A
VBT CICHRAER I —FT 1 2 —2—ZBMBE LT3,
23214 (61%) THo7 (Fig.6-b). FAGNICH T T
Ab L, FROWEHERL THRERa—T 4 22— —0
DB EEC 250 LR L EIA D% 0o 7 (20 FAL
95%, 30 7% 17.4%, 40 %At 22.7%, 50 5%t 26.4%,
60 7% 35.4%, 70k 41.2%, Fig. 6-c).

Bl (e 7 —=v72) HEEOX Y v FizowTix, TH
WEBOILLWEETH, T XHECHEL T¥ET
DRESDIEZ B D326 4 (T73%), TBERND RS v 7
HE CHIERZ D H186 4 (542%), "o THAf
ERBMEICHIETE 5, 232604 (758%), THERU
SRS CHIETE 5, 2074 (603%), T
DIRLEHETE %, 53201 %4 (586%), THHTHIERDF
N5 21384 (402%) TH-7- (Fig 7-a). B (e
S—=v ) HEEDF N4 RlzonTiE, v ay (5
22w, J—kVar), B2614& (761%), T4
TLy bR ((Pad 7z &) 28764 (222%), T2~ —
M7t vy 1434 (41.7%) TH o7z (Fig.7-b). B
H (e 7—=v7) ow#bZEARREICOWTIE, 549
25204 (5.8%), 1041 #1034 (30.0%), 154,
25161 4 (469%), 20931 #8111 4 (324%), 3047,
424 (122%), "1, 25114 (32%), TRriclR
MfEEIZ RV, 28164 (47%) TH-7- (Fig 7-c).

AWFZE T, BBHEREEET O 7 A L RERFLIC
B4 28hla > 7 vy 2EK LT, BEoFRECHE
ORI OWTT v — b REZRTo7, T — A
BT L7z 343 Ao B4z 781 1 216 T, EfoH
Pl I%, KAFWEbie EOBBETIZ MmN, 7V =y
BHE D 29 13 50 AR o 72, A 4 o fiEY T,
EEOERHERMO B id 74 126 1 0T, FHERIZ,
RBED ERIEBERM T 393K, 7V =v 27 (BBE)
DHEBISIFEMTII A8 M TH DI b, KT v —
FREONREMICEE DN L REHEVIZALNK
oz,

SEER L - BE O, FLr—sareruy Ik
ORI BRIc > W T, BBORIFFTH - 72,
BE NS DOEHES EIC>w» T, 90% DL _E o s RHE Bl 13
rB2Eichot-) THE, LtEELTBY, KXEEay T
VY OREND LEEHR SN, BEONE "B AR
RO 7 F v OEMER, B RFR Y A V2 DRSO REG
AIRERFEIAR ) THCV Huikhsp Ak © 2 v TP
DB, 72 EARBREERTH) 53 T2 T8> Ty HWEHE
ffil, FEARmTH o7, AHTIF 20164 10 HL b FL
BERE L BRFLY 75 v 0@ MIERESRG X
n, FEI7AVABEICB L CIIREENE k£ 72
BRI THREDSTIREE o T3, MHFIFVwTh
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BIFRT AN ZDEGAERO TP RMFAEZHE L

THEY, NP ERTIERGEER OB BHFEI N
L0, FEBEL SR INS DR EE o TR

MRS N, —F, BEIFFR Y AV RIFEKITT
H o2 B LTwa 2 L2, hFifkokkas
BLTwAhWwHCV VRO BRZHET 2 2 & 1%, Wit
BRI C O SR Gt 5K 0 R gL B O PR O FRAiTh 1 R 2
MIFT 2 EHEI NI,

Directing antiviral agent (DAA) L ¥ X 2382014 i
B LT 5, CHRFFRY AN ZHEREDF 90% T < %
CTEIFICE E LYY, Z OfGHR, FHEORIEIH S R S
N ok RBRIERD 5, MR, #E
ReICEERR % T 72 W RIERT ¢ CBUF R 25 &
528% MHoTws ) LEETIEEDNS NI LEHTF
Hanies, K77 —MER» 5, BHomBHER,
VAR, CRBIFFRSAETE S e THIS v LA
LIcEIGD % Do Tz, RREEROBEBIIRGFEL D,
BNBDO T v 77— b 0w B i [E 5 3% © o 3
], & % \VIZERLO EEIERA C BIFF 7 A L 2T kG
LR ERZ Il icEanEiLl, RENEZSL

7y — IR (R 5~8, 10, 11)

iz, HCV Fifkid, DAA JAFET CRIFL Y 4 v 2038k
Bran ORI T 5. CoRDRETEL I LE
TR L Cwzw b BEOBEL RO MR E LTL%
WV, FEEOREEZES 2 L 2SREEIC e 2 AR B
%,

RS L BRBE R T 2 HERIC OV T,
TREEZER ST PY T L) 2P612% LHRDLL, T70
a—)b) 23335%, T/ AXs Yy 26%THo Tz,
EHic, HOWEHEMTIE TREEERT VY L) &
b T7va—, 2T 2HAPA 5072, HBV OAR
EICIZ 0% = F L 7 v a — Tk 2 90 (11°CHass
T), 500 ppm (0.05%) KHEEFEHET + V7 L TIX 109
MO L SNTW» 30 7L a— )Lk
THIRZFIET 2 - OEETH 277, HEREIELE
BEARFET B E NIRRT 5. WRY E otk
BB SR TR W&y, REEZERF MV L0
1E 9 DHEE 7 HBV ORI HARE T & 2728, (LM%
ek 28RBER%2FIHT 2 -0FABIIKTERT
%, WRIEROERIC & > AT 2 EFEEPER - 72
FRICDOWTIEAREER DS, 7 a— LG ATRE 22 5T

2H =
u/El‘ (579
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P B E OEBNARIIARL TR R\ k ORI AKE S OIEPNELEEZ 5T,



2024 4F 10 H

a) ABHEZEHIEL T, SBRITREBEELZLE -
BT 28 8ICE L5 (B 14)

Z DAt
12 :35%
5 DM &S 0L & 53
BHAREEL, SBFL
BEOwWEHAE D
i 7oz
26 :76%

FFROTE L WA E 55

Nz T, DETL D ZLUT

MRLAE T E B L85
305 : 88.9%

c) AEHZHIEL T, SBRIERD LWL EH
FHEORETIEAICEL BT (BB 15)
Z DAt
HEOHREGERITCIE 6:17%
GRS A T,
BLLTHETER
45:131%

FEEHET B R % U 3 g,
HRHABE DAL T
5 EE R0
292 : 85.1%

HERMEEIC BT 2 7 A4 VRERFRICBE T 28#IcN 327 v 7 — MR

[\

83

b) 2R 14 TR L 728 o A o E &

20~297%
30~39ji%
40~497%
50~59ji%
60~697%

707~

0 50 100

- O

IEEE!I

OFLDOELVAF2EONDT, ML bZDLLT
HEHAERSTE 2 LB

B FROMSPEANSPWEKRLEL, SBITFREED
BRHEEEDM { 720 72

O Z Ofl

d) 15 CHE L BRI OER OIS

20~295%
30~397%
40~495%
50~597%
60~695%

70~

0 50 1

O

0

O TR 2 UE g, WRNAESARLIch b T L
EEAA

B EFHOHEG 2 CIRERLRI AT, DL TH#E
TERW»

O Z Oflr

Fig. 5 77— FREHR (&R 14, 15)

HfiZR ¢ O W BHEGE R E 2 DI X 2 il ORI K
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%), 2 DEHED% 1%, BEEETIEN DD 5 7mv TEL
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reoic, REEEOFHIPNIREOHZEE T 5 B
&7 D HERHERLEEEIGAFEE T TEHEHIN TV 3,
—75, BRHERI® 2 2 7 4 A UHHIE L =Bz, 26
D HBs PiikPBERIREE O HBs TR OHER I HE L
7%, ZHE O HBs Hifk st CIEFE IR & o HBs 4t
FEH bk, %7 BBEREEDRERE RS A I, &
RFBiE HINE L TG4 REMANICHB 7 a7y 8
Hlzi55%, LaLl, BERCEROLZOHZEE (7Y
= 7)) T, W5 OIMAME AR T I3
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Questionnaire Survey on a Video about Viral Hepatitis in Dentistry
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Abstract

Objective: Dentists are always exposed to body fluids such as saliva and blood of patients during dental
treatment. Though it is essential to comply with standard precautions for preventing infection with the hepa-
titis virus, inadequate knowledge about the virus and standard precautions would affect the dental examina-
tion of hepatitis patients. Therefore, we created a video about not only the hepatitis virus and standard pre-
cautions but also considerations for patients with hepatitis, and then conducted a questionnaire survey of
dentists who viewed the video.

Method: A 20-minute video titled “What Dentists Should Know About Hepatitis B (HBV) and C (HCV)
was created, and after the video had been viewed, a questionnaire survey was conducted and the results

”»

were analyzed.

Results: Questionnaires from 343 dentists who consented to the survey were analyzed. Most dentists eval-
uated the video favorably. Fewer than half of the dentists knew about “routine hepatitis B vaccination”,
“duration of possible HBV infection”, “subsidized hepatitis testing,” and “HCV antibody is not a neutralizing
antibody”. A large proportion of younger dentists did not know that “hepatitis C can be cured.” Sodium hypo-
chlorite, alcohol, and chlorhexidine were the most commonly used substances when disinfecting patient fluids
on environmental surfaces, and younger dentists tended to use alcohol. About forty-five percent of general
practitioners (clinics) were not able to coordinate with a physician when needle sticks and other puncture
wounds happened, with the main reasons being “do not know how to coordinate with a physician” and “do
not have a nearby physician”. Regarding hepatitis medical care coordinators, most dentists were willing to
obtain the certification (including co-medicals), but some older dentists did not feel the need to do so.

Conclusion: The results of this study confirmed the importance of knowledge about the hepatitis virus and
standard precautions for dentists. We plan to improve and complete the dental questionnaire so that it can
play a role in safe dental treatment and considerations for hepatitis patients.

Key words: hepatitis virus, standard precaution, e-learning
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Hi:=v 7L+ v (Ni-Ti) 7 7 A Vi&, MBI & > T8k & SRk 23 b Uo7 ik A3
Sz, Ni-Ti 7 7 A VOBWITRH DO 72017 7 A VMHEDPHWR I N T 528, BEIE— —icxLcd 3 &
XEHWEPEHBINTWS, PS54 4 —F ZX2+13 Optimum Glide Path?2 (OGP2) H&HEMSHEH S, B3t
[0 & EEHE D oS % 4% 0 R T RIEEEREIC, 7 7 A VBB RS S L Tw 5, ABF%IE, Ni-
Ti 7 7 A V&M U COEFHATICN S 5 OGP2 [FIREXE) O H 201 2 MEES 5 7- &g, 2 U I & A
HE 2 B i 2 2508 Ni-Ti 7 7 A L QT A B RS 2 1158 UM L 72,

FiE T U EH BT R 3 7 7 A VRS S 3 mm OAEZBEE L, RIEREMBICHH SN % Ni-
Ti 7 7 4 )V 3%, ProTaper Next X2 (PTN), WaveOne Gold Primary (WOG), ProTaper Ultimate F2 (PTU)
UG L, BITATERREZFHL 7. R TN I A 7 v v ARLATIRE 2 H v, &fE Ni-Ti
774V 3% (PTN, WOG, PTU) OBEITFTERRZ L 72, REBRICHR L - B#e—o —1, 1EHR
[B[#RERENIC 1% X Smart Plus, OGP2 [EEREXENCIZ + 51 A4 — b ZX2+ %2 Wiz,

FEF U BT M EER < 1%, IEAIEREKE) I liX OGP2 T3 PTN (4.09+049 #), WOG (2987+
218 %), PTU (3815+386 ) DNATHMEA ML, WOG, PTU @ 2 FHiC B\ CHHTT SR O F B A LR
BRDIR S N, BRI ER T, EHREEEKE) I R OGP2 & PTN, PTU ClEiATZEIR I
BREBEEDHED 5z,

fEdm - OGP2 BEBE & G-wire EM D WOG & PTU 7 7 A VAT 5 2 & T7 7 4 VT ORAI R R S
ni:.

F—7—=FRINi-Ti 7 7 4V, G-wire, 4 UEFBYT, REAREBIT, Optimum Glide Path-2
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T 238-8580 AR EAEZH B TIARRANT 82  FhAR I BRI M o750 bl B R A2 27 3 ol PN R 220 B
TEL & FAX : 046-822-8856, E-mail : fujimaki@kdu.acjp

ZA 20247 H 12 H/ZH 12024 4E9H 2 H

DOI : 10.11471/shikahozon.67.288



2024 4F 10 H

#

[

—v V¥ y (Ni-Ti) 774V, AT YL AR
F—VBLT 7 AL L CEN M2 E L, R
LRI REIBHE L - TS W & 5. JT4E,
Ni-Ti 7 7 A VITNMEVLIR % 53 C &1 & - T RikM: &
AT ESH EL, 7 7 A VHHEZES 7 7 4 VEMO
W EIC & o TEHMHEOSESEE S -2 Friohng
I X 0 Ni-Ti e offmigEn 2L, YRk
DNEMN LT, Ni-TiA&IciZF—2A7F+4 rME=L T
YA MHD 2MHBEREL, I OMERICHE TEME
PHRFEEELIFHIEINDG, A= TF 4 ML=
T YA FHOFEEIC REPEEST S, A —ZA 754
MO Ni-Ti 7 7 A VI3 F8R1E & RE N OBREEHME
<, HHESE OO FEEFEIT LT, —H, <
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Next (2007 4F), 2 BFE D BB TRIC X - T M-wire
5 G-wire THERL E N7z WaveOne Gold (2012 4F) &
ProTaper Ultimate (2022 4E) 2SR CE ST %
Ni-Ti 7 7 4 VOREFFICEL 5 7 7 4 VT,
Y A ARETE R DO BEE & 72 0 IR A2 KT S8 % 51
W72 ERMEHTOMBBTRERE, hET
C09~51% LEINTVLETY 250 L 2RF— L
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AR E B D, RSB OFBABE S E LD
HEsheW, zoo, WiFY 22 2&ET 2720,
T 7 AWVICBREIGOBEC RV E S ICKEEE— Y — D
s UE SN, FIAF - ZX2+ (R 2) 1,
VA VFIA VT4 VT E—aviNST VAR T 5 —
AF 7=y 7 OEEZHEE— Y —ICHRE 7 Opti-
mum Glide Path (OGP) #%8E &, BIE b v 7 FAERICK
EHEFNCY) b b B Optimum Torque Reverse (OTR)
EREICIN 2 ¢, HiRMEEEERE) (Optimum Glide Path2,
IR, OGP2) #¥#E# L7z, HfEEL T, OTR £ OGP € —
F A EEE ST c B e ETE2 R T G s
7219 OGP2 13 IEHE b & KRRl b O AEAEES) % 4 b
RS H 72 7 [RENE©, 150° o IE[RlEE & 60° Wi [alE 4
DR L, 360° IEMHEEIC 150° wilElEE & 60° IEMAEE, X5
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1 360° imlEE L, SEEHESAHED T 7 A VO AT
H5360° M2 D EN0D, 7748 lNT
Wi sZtidbhwEdhTwsd, £LBEHEHRE
2, REHND 7 7 A VEVIABRBGIEIC X - THITY X7
PRI 16,17).
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OGP2 Bk Dl &HIc &k o T, 7 7 A4 VBT o B H
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1. #ENI-Ti 77 1)L

EEIZ 1%, ProTaper Next X2 (#25/06, Dentsply-
Sirona, BLF, PTN), WaveOne Gold Primary (#25/
07, Dentsply-Sirona, BF, WOG), ProTaper Ultimate
F2 (#25/08, Dentsply-Sirona, ML, PTU) @ 3 %& Ni-
Ti 7 74 (% n=10) &AL %,

2. IREWKRAEEHE — 2 — & AEHER

IR EERER SN 13 X Smart Plus (Dentsply-Sirona) #
AL, [E#EE% 300 rpm, V2 20 Nem ICERE L 7=,
OGP2 BRENICIZ P 74 A4 —F ZX2+ (EV ) AL
(Fig. 1).

72 BIEHAIREKE) & L ¢ PTN, PTU 3 1E[RfREKES,
WOG (348 R BRE) I THT - 7.

3. WITESHER

1) 42 U mdrim i iths

7 7 A VREED S 3 mm DAEE T NICEE L 7R EE
T (Fig.2), Ni-Ti 7 7 4V 3# (PTN, WOG, PTU)
120 CIEMIEHRERE) & OGP2 BRENIC T 7 7 4 VDT
PrATSERER 2 510 L 72

2) R 7 i 1 R

BEhe— o —FETEE (£ 2 8ERT, Fig 3) AW
T, A7 YL ABMATRE (B OEESE 14 mm/iiH
57 mm/ B A E 50 ) 1A L (Fig 4), fFER
16 mm IC#E L7z Ni-Ti 7 7 4 v 38 (PTN, WOG,
PTU) #%[EE L, EREERERE L OGP2 BKEjc T& 7 7
AV OWEHTATEERE R % FHEI U 7. FREIHIE, Ni-Ti 7 7
AV E NIHRE L oo BEEY 2k 52701, #
WBHIELTEDTA 727z (RybtrmrdysRy)
EEAL . BBITTERHEIE, FTYIuh 25 TR
L7z

4. fREHLIE

[R[HR X E) o Hil iz 12 Mann-Whitney U-test, 7 7 A )L
Iz 12 13 Kruskal-Wallis H-test ¥ & Of Bonferroni ¥
&k ALBEIBMREERT 7. BEERTIIGEHRE L%
it (p<0.01) & L7,
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OGP2
SET1 SET2
Cw CCW

(CW 150° - CCW 60°) x4

(CCW 150° - CW 60°) x4

g

Fig. 1 Tri Auto ZX2+ new rotation style OGPZ2 mode
After rotating 150 degrees forward, rotate 60

degrees backward and rotate 360 degrees forward.
Next, rotate 150 degrees backward, then rotate 60
degrees forward and rotate 360 degrees backward, and
repeat this process.

Fig. 2 Ni-Ti file is fixed in a vise
with the tip at 3 mm

& R

1. 1 U WEFHTmERER

FHRERREXENC T 7 7 A )V OB AT SR 2 1 E L 72
fER, PTN (1.89£033 %), WOG (295057 ), PTU
(206008 ) »REhiz, OGP2BEREIC k57 7 1 L
WA R IZ, PTN (4.09+049 #), WOG (29.87+
218%), PTU (38.15+386 %) %=L 7. OGP2 #HEIC
BWT, WOG, PTU @ 2 #Cl AT B EA TR LE
BEWREINT. 17 7 A VEBICB W T, [EHEER
BRE)CIE 7 7 A VR O TR R 0 B B IR T
E e o 7, OGP2 BEREfE AR T PTN & il L ¢,
WOG, PTU @ 2 B CHTATERFEAILR LA EEDR
& 507 (Fig.5).

Fig. 3 Overall picture of the fixed model
The model for cyclic fatigue fracture measurements
was used with a curvature of 50°. Tri Auto ZX2+ was
used as the end motor for root canal formation.

Fig. 4 Stainless steel metal block artificial root canal
Root canal orifice size : 1.4 mm/radius of curva-

ture : 5.7 mm/angle of curvature : 50 degrees.

4500 |

4000
35.00 —
30,00

2 2500 L ———

& o

- 2000

£

£ 1500
1000 L —

500
IEHEER OGP2
p<0.01

B PTN #25/06 I WOG #25/07 % PTU #25/08

Fig. 5 Torsional fatigue fracture resistance test

2. BHMEF ISR

TFHMIAHEENEN I T 7 7 A VBT T SRR & 1 E U 7265
B, PTN (18642 %), WOG (341+4.0%), PTU (216
+56 ) 2RE N7, OGP HHEIC & 5 7 7 A VBT
HEEIZ, PTN (259.0+26 ), WOG (3487 #+83),
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& 1500
1000
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IERLETHR OGP2
p<0.01

B PTN #25/06 E WOG #25/07 % PTU #25/08

Fig. 6 Cyclic fatigue fracture resistance test

PTU (400.7£370%) #/R L7, OGP2 HfIc BT,
PTN, PTU @ 2 BECHARATE R AER LA AR
ahe (Fig.6).

77 ANV OFERIE 2 2l kKil&Eh, 774 LsiR
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BHCHET B C LGS LY, RF VLR 7740
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AIFZETIE, MBVLILE N7 /# Ni-Ti 7 7 4 L L i
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Wi B2z 60, BErEfiEIcEn w3, PTN
X, 7 7 A OVWTIITZEE DS IE A FERFR O K AT T ol 3(E]
BRHl D 5 R L 72 M-wire B 0 7 7 £ LC, IE[AEE
BRI TEE L 2 S SRR A EL 2 Lick b, H
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Study on the Effectiveness of a Novel Reciprocating Rotational Drive
in Preventing Ni-Ti File Fracture

FujimMAKkt Ryuji, Suzuki Jiro and TANI-IsHII Nobuyuki
Department of Pulp Biology and Endodontics, Kanagawa Dental University

Abstract

Purpose: Nickel-titanium (Ni-Ti) files have improved flexibility, fracture resistance, and fatigue resistance
through heat treatment. In addition to improvements to the material of Ni-Ti files to reduce fractures in the
root canal, various improvements have also been made to the drive motor. The Tri Auto ZX2+ is equipped
with the Optimum Glide Path?2 (OGP2) function, which alternates between clockwise and counterclockwise
reciprocating motion, and is expected to reduce file fractures.

In this study, the torsional fatigue fracture resistance and cyclic fatigue fracture resistance of Ni-Ti files
were analyzed by measuring the fracture time of various Ni-Ti files to verify the effectiveness of the OGP2
rotary drive in preventing fatigue fracture of Ni-Ti files.

Method: The torsional fatigue fracture resistance test was performed using three groups of Ni-Ti files for
final root canal formation, ProTaper Next X2(PTN), WaveOne Gold Primary (WOG), and ProTaper Ultimate
F2 (PTU), with the file apex position fixed at 3 mm. Cyclic fatigue resistance fracture tests were conducted
using stainless steel artificial root canals to measure the time taken to fracture of the three groups of Ni-Ti
files (PTN, WOG, and PTU). The X Smart Plus was used for regular rotational drive, while the Tri Auto
ZX2+ was used for the OGP2 rotational drive.

Results: In the torsional fatigue fracture resistance test, the PTN (4.094+0.49 s), WOG (29.87+2.18 s), and
PTU (38.15+3.86 s) groups showed significantly longer fracture time in OGP2 than in the regular rotational
drive. In the cyclic fatigue resistance test, the PTN and PTU groups showed significantly longer fracture
time in OGP2 than in the regular rotational drive.

Conclusion: The use of the OGP2Z function and WOG and PTU files, which are made of G-wire material,
was shown to reduce file breakage.

Key words: Ni-Ti file, G-wire, torsional fatigue fracture, cyclic fatigue fracture, Optimum Glide Path-2
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Collagen gel containing
dental pulp derived cells

\ — Dentin fragments

Transplants \

Fig. 1 Transplants were collagen gel contain-
ing 1.0x10° cells/mL of dental pulp
derived cells and dentin fragments

The transplants were transplanted subcuta-
neously on the back of nude mice for 6 weeks.
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Experimental

group

Control group
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Scale bars=100 ym (a,d), 50 um (b,c,e,f)

Fig. 2 Transplanted collagen gel containing dental pulp derived cells with dentin fragment (a) and collagen gel
with dentin fragment transplants (d), 6 weeks post transplantation stained with hematoxylin and eosin

In transplants, DMP-1 expression was observed in the predentin (asterisks) and odontoblast-like cells (b) and

collagen gel and dentin fragments, DMP-1 was observed in the fibrous connective tissue (e). Nestin expression was

observed in some of the transplants (c) and was not observed in the gel and dentin fragment only (f). D : dentin

fragments, asterisks : predentin
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Fig. 3 Hematoxylin and eosin (a-d,) and AZAN (e, f) staining in the experimental group
In an intentional replantation model, collagen gel containing dental pulp derived cells was transplanted into the
tooth socket of a rat maxillary first molar for 2-weeeks (a-f). In the cervical teeth, Sharpey’s fiber-like collagen fibers

embedded in the cementum from the periodontal ligament-like tissue (b, c, e, f; white arrowheads) and osteoblasts

covering the new alveolar bone-like tissue surface (d ; black arrow) were observed. D : dentin
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Fig. 4 Experimental group with inflammatory cells infiltration and root resorption

In an intentional replantation model, collagen gel containing dental pulp derived cells was trans-
planted into the tooth socket of a rat maxillary first molar for 2 weeks (a, b). Inflammatory cell fil-
tration and root resorption were observed (b ; black arrowhead). Stained with Hematoxylin and

eosin. D : dentin
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Fig. 5 Hematoxylin and eosin (a-c)
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(d) staining in the control group

Only collagen gel was transplanted into the tooth socket of a rat maxillary first molar for 2 weeks (a-d). Sharpey’s

fiber-like collagen fiber embedded in the cementum from periodontal ligament-like tissue (b, d ; white arrowheads) were

observed. New alveolar bone-like tissue (c ; black arrow) was observed. D : dentin
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Differentiation of Rat Dental Pulp Derived Cells around Hard Tissue
Encapsulated in Collagen Gel Containing Cells Derived
from Dental Pulp Tissue
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IARASHT Masaru?, Kitayima Kayoko!' and Morozumr Toshiyal

'Department of Endodontics, The Nippon Dental University School of Life Dentistry at Niigata
2Comprehensive Dental Care, Niigata Hospital, The Nippon Dental University
3Division of General Dentistry 1 (Endodontics), The Nippon Dental University Hospital
*The Nippon Dental University

Abstract

Purpose: Mesenchymal stem cells contained in dental pulp tissue are known to have multipotency. The
purpose of this study was to investigate the potential of dental pulp derived cells to differentiate into odonto-
blasts and periodontal ligament cells.

Method: The incisors were extracted from 5-week-old male Wistar rats under general anesthesia, and the
apical pulp tissue was collected. Primary culture was performed using Dulbecco’s Modified Eagle Medium
(DMEM) culture medium supplemented with 10% fetal bovine serum (FBS). The periodontal ligament tissue
of the extracted tooth was removed, and dentin pieces approximately 2X2 mm in size were prepared and
stored in phosphate buffer saline (PBS) with penicillin/streptomycin at 4°C until the next experiment. After
preparing a collagen gel containing dental pulp derived cells, a piece of dentin was inserted inside the gel to
prepare an encapsulated body. Experiment 1: The capsules were transplanted into the dorsal surface of
6-week-old nude mice. The transplants were recovered 6 weeks later and fixed with 4% paraformaldehyde.
Experiment 2: The maxillary first molars were extracted from 8-week-old male Wistar rats under general
anesthesia, and the periodontal ligament tissue was removed. Root end filling was performed on the mesial
root, and dental pulp derived cells were transplanted in the tooth socket of a rat.

Results: When collagen gel containing dental pulp derived cells was transplanted into the dorsal subcuta-
neous tissue of nude mice, odontoblast-like cells were observed, and the expression of DMP-1 and Nestin was
observed. When collagen gel containing dental pulp derived cells was intentionally transplanted in rats,
Sharpey’s fiber-like collagen fibers and new bone-like tissue were also observed.

Conclusion: It is suggested that dental pulp derived cells have the potential to differentiate into dentin or
periodontal tissue depending on the environment.

Key words: dental pulp cells, transplantation, differentiation, odontoblast-like cells, periodontal ligament
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CLSPN B{rn+Z25 rs115197921 DR EEMEN R & OBFH M &
BEARIBAHNE I 35 1) 2 BERE AT

#OR T & o XA B A B K
oA R OW BB ® EY Nk e

URBRARSER B AT SeR IR s
HSEREAE S BRI AEY T — 3 a U
SLE &L AHBERE
REP £ TR Al R R 2R

iz

HW: 7 594 F7 7u—F%2A0icBe T2 IURT ORGSR, (RER: R 25 B REEEEEE T £ LCH
E N7z Claspin (CLSPN) ®—8%H (SNP) rs115197921 O{REEM: s E 48 & OB# M2 620§ 5 &
&, =5 NZ, CLSPN Y HiREMIE O BB EME~ o ic JIF T8 2T 5 2 L 2 HIWE L CHF
Tz,

MRLE i RERERAREE 44 L HRAREE T — 9 N—2 (HGVD) &Iz 1,200 4% R
IZ, CLSPN B{5F® SNP rs115197921 OELETRIOMRERZMET Lz, 7, BEEERRICE T 5 CLSPN
BT L FERAVE S E OB 2 RSt L7z, 5102, b MR (HPDL) i85 CLSPN # > o827 D
FWE, VIR 7uy MECTHRE L. HPDL % A PRAGEESEM 2 v <o biEE L 7288 o CLSPN &
BT DFBE( % real-time PCR I THET L7z, AT, siRNA #EZHAWT CLSPN &= T%2/ v o7 5o v
L 7- HPDL % fEAHARTZ B~ L 2L E L, ARABEEBETFOHER 2SI T VIV RRAT 79—+
(ALP) ¥EM:ZEMIE L 72,

B - REEEER R LB E B D CLSPN SNP rs115197921 o ~7 vl (C/T) fHEHIZ, BEHICERT
BRIZGWEIATH 7. 51, CLSPN SNP rs115197921 A& 1%, BEEHERICEDE T 2 BRI S
RNU7z. £72, HPDL i CLSPN ZEHEMWIZHEIRL L TE D, CLSPN BT DFIH X HPDL oo fbictEvn E&
THEMHSPER ST, MA T, CLSPNEIZT%2 /v 2% LHPDL Ti, 7VAVERRAT 75—
YORBEGTHIRB L OEENEECHHIESNE LR Lo T2,

#53 © CLSPN SNP rs115197921 (32EEME AL D Y 27 LEEL TH b, RERIIEROEFEE LBEL
TWV3 I ENRBEINT, ¥£72, CLSPN iZ HPDL O RMIE~oicgBr2 52 2 2 L5, #HA
B OEFEERFPTHEICEELRKRE2HS CLPHL 2 o7z, 0o OFERIE, BEMEERZ OZH &
RBICB T 287234 F<—h—L L TD CLSPN OR[EEHEZREL T\» 5,
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SRV &% (AgP @ Aggressive Periodontitis) 13,
FLORARSECIRAT VM E IRV, ZL—FC
WS, Ao ORI (AT ORI E 7
Gy F Ay OWER) LRENERE L T 2 HEAR
TH B, —IICFIEERIZ T < (10D 5 30 mfY),
AN OMEE T 5 — 27 134 7%, FKIENER L v R
#x, FEBORRIOEENK T2 EES L Twa
EERTRBL TS,

DL BERE»SL, HRANICE T 5 AgP BEDER
FLRIFIP N CICEBINTEL, —fHlE LT,
Kobayashi & 1%, AgP ¥ 172 4 LR H 303 ZicB v
T, BRI L OBEHE S i 350 —HEES R
(SNPs : Single-nucleotide Polymorphisms) @ HBIAHE
(MAF : Minor Allele Frequency) % Fhfiat L%, L
PLAEDE, WTFNOSNPIZE W T HEERE L /EED
MTMAF it EE%2#0 T, EEEEEE T2 AT
ZiIciZnizslhrotz, ZOMABE LT, EENIBEAIT
H BB THED SNP IC N A2 K - 72 TH-—E R T MT
By 2RO, 77 L B THiEAL & oBEEE:
DPRANOFIR A BT CE L o722 LDET 5N,

AgP B RFHBEETH 2 720, Z O EEHEEET
DRI, H—BETMTCldiel, ME@ENET 7 L
NI TH 5, Z I ThbhbhldINE TOWZRIC
BWT, ¥/ L7414 F770—5F (GWAS : Genome-
wide Association Study) %MW THAAN AgP OFEER
EOEE T OREE L 722, Z Of5HR, AgP BERIC
BU R HAA L HE LT, SNP 0 FBUSERE I #iFt27
WEREZBD 5 11 HOBIET % AgP O HBEEEEH
WEFELCHET 200 o 7Y, BEENC L,
[F%E & N7z AgP O BBTEEREE T O 2 i, #F
AR I B W THBEACEKEL 2L R0 EE T Claspin
(CLSPN) @ SNP rs115197921 23& £ T\ 7z,

CLSPN @ SNP rs115197921 i, 1 &4tk Fic &
L, 990 FEHDEHB b (C) »oF3 > (T)
BT 22LT, 28FBHDT S VBB T VX5
TNY I VICERL, S ARV ALEEEL 5SNPTH
% . Claspin iZ DNA B 2 + L 2icxf 9 % DNA #HH
5T 2F v 7 KA Y 2T 22 V0BT,
BHEIZ B L 2% DNA BEICEE Ul E e 25k X
®5F v 27EA v F¥F—+ (Chkl) ZHIfT 2@ =
% b 258 CLSPN 3, DAMMIC BV TEWFHE %R
DB, IEHMAMTIRIZEAEED SN LIRS
xNTw3?. 7 vivo ICBWT, CLSPNEET®
~TFuESEOw Y 2Tk, FEick bV v oBROMETE

CLSPN BIE T2 5 rs115197921 D2 i & AR HE~ D R 5 305

ARSI L, 7V — VIR RICER L
LTV EDHEE I T30,

bhvbhix I Tz, GWASFENTORERFEE S 7z
11 f# > AgP ¥ BB E A& B 71 & % 41 % Sphingomy-
elin Phosphodiesterase 3 (SMPDS3), Paraoxonase-1
(PON-1) 7z 5 OMIZ Lipase A, Lysosomal Acid Type
(LIPA) EI5T D SNP ORI 21T\, T4 58T
DIEHEZ 3R 2 AR IR AE o T AR AT A~ o b ic 52
HERIET LT, REBMEEEROFIEPETICRES T
2 LEEHLIICLTLRM s DfERD S,
AgP BB EREEEE T £ LCHEES N7z CLSPN b,
SMPDS3, PON-1 7z 5 N LIPA BinT & AR IC IR IE
MR O RIS I BIS ¢ 2 C Ll s B 28,
DRICOVTHF LFREF N ETCIREHBI N Tk
W, % 2T, CLSPN AR Mtk s B o T AH AR B
R~ DO UEEIC KIE T B 2 ET L, AgP OREEIZA
KEDESIBEGT 200 EHSPICT S LEHNE
L CARWIR &2 T - 7z,

MEE L VAE

1. REMERERLDSR & BRFREE

RBOR A FHE b s be e - ARl EZ2 L,
DITicild 5 O %, BHROEMEIC & b (R8N
AREBEHINT-HARANBEO 2D 6, KA~ H
FEWAESICOVwTA v 74 =L Rarvey b pE6h
o 44 4 (JEREL 41 44, BRREL 3 44) &g & LY.

{REGE SRR DI, sEIRE DR 2015 (HAMN
FIfYR) OEBRICHEL T, Thbb, Wk
FEf DK AN TER D 6 /AT TH b, EEELR
LEZONIBEEEREWELZ 280U LD 2561
(BB RAETH OB LIRL), BEEERZL L
7o, Fi, BonEREEMGREEIC, AR K
JEMRE (PISA : Periodontal Inflamed Surface Area) %
BHLZY, X512, Schei DL —5—BLUF oL
Ty 7 ZRREHRE T, HEIEERINER O FHIZ S L
7 15).

2. ¥ H—-Y—-UI1ILX

KOS INCRE % SRR AR EE 44 &
D#Y 7 mL OFRMIMZERE L, FEFRAMIML D DNA blood
tissue kit (QIAGEN, Germany) % F\»T% / 4 DNA
EIE L2 (KRBCKREE 77 LTRSS 629). &7
J L DNA IR L €, PrimeSTAR Max DNA poly-
merase (¥ 5 I/344) & CLSPN 79 A <— Fowerd
(F)5’-AGGAACTGCAGGAAAAGCAA-3 Reverse(R)
5-TACAAGCCCTCCAACCTGAC-3" (Thermo Fisher
Scientific, USA) % Hw T, PCR Thermal Cycler Dice
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(#5934 %) 12T PCR RKIG%FT- 7. 8507 PCR
WA 15% 7 Hu—25 )0V (=y v ¥ — )iz Mupid-
2plus (# T 344) ZHWTERIXE L, PCREY
DIERZT o128, Yo H—v—7 v ZAf@ricft L7
(Macrogen Japan).

3. BEEIZH TS CLSPN DEZ&ETFEOFRAERR

DixEt

REGERE R EFOMNBR L LT, 28MIciE s H
RAANEFOBEETV 77 LV A4 T 5 —F—9 R—
2 Human Genetic Variation Database (HGVD) D3&Efr
TF—=2%&MA LY,

4. fHRRLEE

MREEE e FEREME (DU, HPDL, clone 1
ScienCell Research Laboratories, USA, clone 2:
Lonza, USA) ZZEERIcftL 7. HPDL OMERIEERICIX
10% 7 ¥ JafrimyE (BUF, FBS, Thermo Fisher Scien-
tific), 60 ug/mL A F <A > > (FEE 74V LHEHEE)
EIMZ Tz a ZBikA — 7 O)Vi/hnZEsg . (BT, oMEM,
BT AV A FEMIZE) %2 v/, HPDL ORERLEETE K
ffEg~ o biEEIc L, ARALFEERH [10% FBS, 5
mM B-7V+xwl rE (MIF, B-GP, EL74 VLM
JERER), 50 ug/mL 7 AV E v (B 7 AV LA
Mid) 2IMA7- aMEM] 2V, 27233 HI Lok
MZHT 22 LIk DITo T,

5. £ RNA Ot & £ U18#$E DNA (LT, ¢cDNA)

DR

&M 5 04 RNA i i, it x v +
Maxwell RSC simplyRNA Cells/Tissue Kit (Promega,
USA) w7, il L 72t Z2 Y = F v hLRy
BEALPEK (DUF, DEPC, =v Ry ¥—v) ICEMRL,
2 RNA 2 L7z, Boe&RNA 28/ E L C,
High Capacity RNA-to-cDNA Kit (Applied Biosys-
tems, USA) % v CHilEE % 1T > T, cDNA % {F
L7z,

6. Real-time PCR /%(C & 2 Bz FRIREN

Real-time PCR ¥EIC & % f#bT1%, cDNA 288 L L
T, BEBTRENGTS5A~— (9 H544) 2H
W7z, PCR KX Fast SYBR Green PCR Master Mix
(Applied Biosystems) % Fi\>C, StepOnePlus Real-time
PCR System (Applied Biosystems) IZ CT{T- 7z, #EI5
TORBERZ, "IV AX—EVIEETO-DOTH D
Hypoxanthine Phosphoribosyltransferase (HPRT) %W
Wz Yy e — VR E LT, FEETFORBRIC K
THHNEE LCHEH L, Y I4 < —oliddl% X
W9, CLSPN:F 5-AACCACGGCTAGGTGCTGAT
G-3, R 5'-CGCTGCTTCAAGGCTTCCA-3, Alkaline
phosphatase (ALPL) : F 5-GGACCATTCCCACGTCT

{

HeTE HE5E
TCAC-3’, R 5-CCTTGTAGCCAGGCCCATTG-3,
HPRT:F 5-GGCAGTATAATCCAAAGATGGTCAA-
3, R5-GTCAAGGGCATATCCTACAACAAAC-3,
Runt-related transcription factor 2 (RUNXZ2) : F 5'-
CACTGGCGCTGCAACAAGA-3, R 5-CATTCCGGA
GCTCAGCAGAATA-3, Bone gamma-carboxygluta-
mate protein (BGLAP):F 5-CCCAGGCGCTACCTGT
ATCAA-3, R 5-GGTCAGCCAACTCGTCACAGTC-3’.

7. JIX&Z>JOy bE

BB 2 4CO PN Xy a-Y v ERRE LA K
(BN, PBS, &+ 7 A L 2ADEHIZE) © 1 mIPed L 72
iz, a5 7—+4 vetEd—4h72 5 Complete Mini
(Roche Diagnostics, USA), 1 mM A FNF 2 v
UYL (SIGMA-Aldrich, USA), 10mM 7 w4k
UL (k740 LRDERS), 10 mM B-GP % iR
L 7z RIPA Lysis Buffer (Millipore, USA) %1z, 4°C
T 20 fEALEE U, HAREM S 2 A8 L 7z, A L 72 ik
VARTR 2w 0o BE (12,000 rpm, 4°C, 2043) L, Ei&
&Y VN EBRBEICER L, X, Bonly v
IR EIRIRIEIC 10% 2-ANVH T Ry — (Bt
T AV LFIEMEE) & D Laemmli 4X 3> TNy
7 7 — (BioRad Laboratories, USA) %1%, %> 7
% 05°C, 5 fImE L 7z, 2ok, ¥ v 7% 37T°CICR
L, Mini-PROTEAN Precast Gels (BioRad Laborato-
ries) % F\»7- SDS-PAGE i CERkE = 1T- 72, k&)
Ny 77—z, 25mM + U R (SIGMA-Aldrich) -
i (17 A v LHDEHEEE) AR (DU, Tris-HCL,
pH 83), 192mM 27’V & » & v, KB T#,
Trans-Blot Turbo Transfer Pack 0.2 M PVDF (BioRad
Laboratories) Z Trans-Blot Turbo Transfer System
(BioRad Laboratories) #HWTIEE L%z, AT L v
DTy XX, 5% AXLINY (BEHIAZ I
27), 005% TritonX-100 (F+£7 A v L FEHEE) %2 &
& b U RRE A AKX [BUF, TBS, 50 mM Tris-HCI
(pH 75), 150 mM b+~ Vo o (L7 4 V LHk
M) 2Hv, =R, 30 70EME T2, —XRPUEK
21X, =7 Z$i-t + Claspin Jif& (Santa Cruz Biotech-
nology, USA), <7 A¥i-t b B-actin Fiff (SIGMA-
Aldrich) %M, Eif, 2RHEOEFciRESE. =
RYUARIT 1 Horseradish Peroxidase (HRP) ikt v
Pi-= 7 2 IgG Fifk (GE Healthcare, UK) %M\, =
i, A5 TOEMTIRESE L, A v 7L v % 005% Tri-
tonX-100 & TBS TPz, #E & L T SuperSignal
West Dura Extended Duration Substrate (Thermo
Fisher Scientific) ZMA THNEL 7 F V2R X+,
ImageQuant LAS4000 (GE Healthcare) = HWw T v F
ZRH L 72,
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Table 1 Carriers of each genotype of CLSPN SNP rs115197921
c/C C/T T/T MAF (%)
Healthy subjects (control) 1,175 34 0 141
AgP patients (disease) 39 5 0 5.68

C/C: CLSPN wild type, C/T: CLSPN SNP hetero type, T/T: CLSPN SNP homo type
MAF: minor allele frequency, AgP: aggressive periodontitis
p value=0.0013 of the MAF between healthy subjects and AgP patients from a Chi-square test

8. CLSPN siRNA OZ& A

HPDL # 10% FBS &% aMEM 2 W THEE L, 24 FF
fii#& 1z CLSPN siRNA (Horizon Discovery, UK) & %
WX ON-TARGETplus Non-targeting Control siRNA
(Horizon Discovery) %, Lipofectamine 3000 (Life
Technologies) % &% Opti-MEM (Life Technologies)
EHOWTEALZ,

9. ALP EMAIE

HPDL % AR VR E R C B, Mk il %
MFEU L, ALPJEMEOBEIE%21To 7. ALP IEEDHE
£, Bessey 6D HEICHEL TfFo7". T4bb,
MoR:E RS2 kRE L%, fMlaE% PBS ic T 2M%kE
L, 001 M Tris-HCI (pH 74) % 500 uL Jil 2 7z. Handy
Sonic model UR-20P (+ & —) % T 30 ARAEZ I
T U 72 22 ARER R &2 B U 7242, 4°CC 30 POl
TBERE L, =0 (12000 rpm, 4°C, 547) #icEohn
7o EiERBIEICH L7z, BiE 100l i 50wl @ 1 M
Tris-HCI (pH 9.0), 10uL ® 5 mM b~ 7 %> 7 L
(BL7A4 v LmAHMIE), 10uL 50 mM /S5-=1Fnr
Tz -2-J) vEEF v s (BUF, pNPP, §+ 74
v LAERGSE) 2AINL 72, & 51 pNPP iR, =il
2T 20 IS &4, 25ul @ 1 NAKEE{LF F VU oL
(B L7 A v LRDEHER) KB Z RIS 5 Z LIck DK
REEIEZE Tz, FEROWEE 405 nm 12 B 1 2 LHE
% Thermo Scientific Multiskan FC (Thermo Fisher
Scientific) I CHEIZE L, KiEZ /- pNPP &% K/,
FEEAEAR D (BRI 13 Y & BRI 2R ALP (SIGMA-
Aldrich) A, ZFEiRiZTH5 1 umol @ pNPP % fllzK
3 %5 ALP iEE% 1 Unit (1U) & LT, #DNA &
1mg %4720 @ Unit flETRL 7z,

10 . #RETFEHVERARN

in vitro MR EFEER DT — & 12 3 LOFHEE L
BEHERZACR LTz, BRT — 2 Tic B 2 B EEHRE
121X, B A 2 FHE £ 7213 Mann-Whitney URE % v
7o, FETo, in vitro MRS EERIC B T 2 HEERTE L,
2 BERI DOMEIT 1 Student’s t-test 2 V>, 3EEDL B
EIZ1E One-way ANOVA 2wz, BRKHEEZ 005 &
L, pfEPINAKMOEGAEZ M IICER & HE L 72,

& R

1. f@%& & AgP BE(CH 7% CLSPN D& &=F
BOREE

AgP H# & CLSPN SNP rs115197921 @iz & b 3%
MicES T 27200, EEL AgPEHICBY 3
CLSPN O %8BT OREHEOE &2 Lz, AgP
R 44 4B W T, CLSPN# AR (C/C) 394,
SNP rs115197921 ®~7 v #l (C/T) 1354, +€/ (T/
T) B0&4THDYL, FEEMICEIF S CLSPNSNP
rs115197921 ® MAF 13 568% T & - 7=, xHIEEET & 2 fi
HHAAN1209 41 B\WClE, CLSPNEFER 11754,
SNP rs115197921 O~ 7 afini 34 4, FEMB0LTH
v, MBI BT B CLSPN SNP rs115197921 @ MAF
13 141% TdH -7 (Table 1). FRERE L XEBFICEIT 2
CLSPN SNP rs115197921 ® MAF % Hiiig U 72§55, 4 v
X HIF 422, 95%(SHEX A IF 1.61~11.08, p fliZ 0.0013
THEER2ZED,

2. CLSPN OEEFERIEKT — &

CLSPN O&Efrs Al & AgP DyifE & D% 3§ %
fz@iz, AgPRERE44 4 D CLSPN B4R 72 5 N2 SNP
rs115197921 ~ 7 v RO K 7 — & % fi##H7 L 7z (Table
2). FgFu—vr 7772 (PPD) ¥ XU PISA I3,
CLSPN ARG EZF E~T ol EHZOMICEREZE%
B leoto, BRENC LT, 3 mm T o4k
BXRT vy F%2E7 55600 E &1, CLSPNYAERRE
FHLHBLT, ~7ullfREFECIHEVHEHAZRL .
—J7, CLSPN ~7 vn IR EF AT EH L L
T, AREZRZRO P00, Tmm MU EDOFEW
PPD (A7 =Y Eichah3d) 26T 250
ADREOHEAEZRT LWL otz £, FH
PR E IR L, TAERRER LR L <, ~T aiifg
AECHEBCSOI EHLD LR ST,

3. HPDL (Z#|7% CLSPN %2 > /37 DFE

HPDL I 81J 5 CLSPN 0 %Bl 2 a4 3 7= 012,
HPDL » 6#8% v 37 2#4hiiiL, VT R& v 7ay bk
IZCCLSPN @ % vV FHRABNT LTz, DRI T
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Table 2 Results of clinical examinations by CLSPN genotyping in patients with AgP

C/C (n=39) C/T (n=5) p value
Age (years) 32.86+7.08 30.12+281 0.401
Sex M: 15, F: 24 M:0, F: 5 0.050
Mean of PPD (mm) 411£1.19 476+148 0.466
PPD<3mm (%) 5239£2456 32382277 0.112
3mm<PPD<6mm (%) 34.89£15.55 41.7+1595 0.609
PPD=7 mm (%) 1272+1477  2595%12352 0.297
Number of teeth 2781192 288+0.84 0.164
Mean of bone resorption rate (%)  35.62%14.91 5191+1229 0.018*
PISA (mm?) 1,1188+1,0535 9155+1456.8 0.385

M: male, F: female

PPD: probing pocket depth, PISA: periodontal inflamed surface area
C/C: CLSPN wild type, C/T: CLSPN SNP hetero type
Results are indicated as mean=*standard deviation (SD), *: p<0.05

The data were analyzed using Chi-square test for sex and Mann-Whitney U test for

the others between C/C and C/T

oy MEFFOREE, HPDL icB T CLSPN # v /82 3
EENICHEL WS L 2ME L= (Fig 1), AT,
clone 2® HPDL iZ, clone 1® HPDL & [t# L T CLSPN
PEFEEHL Qi 2L, clone 2D HPDL %
FAWTHEERZHEBL 72,

4. HPDL OEHEBT AMIENDHMEBIRZICH T

CLSPN mRNA #HNDZEA1k

HPDL DB SME~ D5t & CLSPN E{EF D
B &2 a9 % 72 12, HPDL % 5 Jk{aFER i € 24
HER:# L, HPDL o o {bEEEERE I 8 5 CLSPN
mRNA FIIZAV % real-time PCREICTHIT L7z, &
7z, [FEfAE O BT ML~ O LS IEF I fTh i T
W3 ZEERERT 270, ALEEKTTH D ALPL
@ mRNA FH % FRICHES L7z, Real-time PCR f##7
DOfER, HPDL OEMEMBIEZEMIE~ o5 bictiv, HIK
{LESE A T-TH %5 ALPL mRNA BENP ERT L%
R L 72 (Fig.2 k). Wk, CLSPN mRNA 3
HPDL »SEEALR A M~ & b 2icoh T ERT S
CEPHSEMERoT2 (Fig. 2 T).

5. CLSPN&{zt% /v 747> L7 HPDLDO{E

ﬂ

HPDL o B AT B g ~ o o{b@BRBic 81 %
CLSPN BT OB 5 %25 5 70z, CLSPNERT
% siIRNAWEIC Kb /v 74 L7-HPDL Z/E8LL 7=,
Real-time PCR #£12C CLSPN &= T3 % Bat L 72 4%
R, CLSPN siRNA #EEZTEA LK HPDL i, 74
74 7avbu—LsiRNA (NC) &AL HPDL &
LT, 70%LL ko CLSPN BET-FHE oM 2 #ed
7= (Fig. 3).

HPDL
Clone 1 Clone 2
CLSPN I & -
Bactin | M ™

Fig. 1 CLSPN protein expression in human periodontal
ligament cells (HPDL)

Total protein was extracted from two clones of
HPDL (clone 1 and clone 2) collected from two different
subjects, and protein expression of CLSPN (upper
panel) and B-actin (lower panel) was analyzed by west-
ern blotting using anti-CLSPN antibody and anti-B-actin
antibody. The representative images are shown. n=3

6. CLSPN / v 7 %> HPDL DOREHER RS pk i
BADMEICRIZ T 52

CLSPN 7 v 7 4% v % HPDL DA BAIIE A~ D
ST BIETE a3 5 7-®12, CLSPN siRNA %
A L 7z HPDL % BEAHARTE B~ & o fLiFE S ¢ 72
o CLSPN, RUNXZ2, ALPL ¥ & O BGLAP E=ZT
FILDZEAL % real-time PCR FHIC THeaEf L 72, MLifE
0, 3HEH & HIC, CLSPN#% /7 v 2 %%~ L7/ HPDL T
1%, CLSPN mRNA O ¥HEMHI 2R L 2. —7A,
ALPL BIETOFHIZ, SMUEEOHBEIE, 2> bo—
W& CLSPN#%/ v 2747 L7-HPDL OEIcER R
ERDUupotz. Lol, HMEBEE3IHHIIEWT, 2
vra—w LT CLSPN %/ v 2 7 L7 HPDL
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Fig.2 ALPL and CLSPN mRNA expression during
the cytodifferentiation of HPDL
HPDL was cultured in the calcification medium for

24 days, and the expression of ALPL (upper panel) and
CLSPN (lower panel) gene was analyzed every 3 days
by real-time PCR. The data were analyzed by one-way
ANOVA. n=3, **: p<001, ****: p<0.0001 vs Day 0

T, ALPL mRNA HHoOEERET2ED 7 (Fig
4A). RUNX2 % & X BGLAP &7 0¥, 9L
HOHH:3IHHOWTHNICEWTY, avrta—LE
CLSPN % 7 v 7 %% > L7- HPDL O CHE~E %R
ot (Fig 4A). &850, CLSPN%/ v 24w L
72 HPDL O HLAEBRIC 5 1) 5 ALPIEMEZHE L 7-.
ALPL BETFE Rk, 2MEEFEE0HEIX, a3 v b
o —)L& CLSPN% / v 2 4% > L7 HPDL T ALP
EHICEBEL S 2Ro o 2h, SMUFE4HBICS
WC, avita—BLIKLTCLSPN / v 729D v
T ALP iEEo BB #E T 2R D 72 (Fig. 4B).

z K

KR, bbb T E TICHARAN AgP & DBE
Ma W L C & o BBEELE(R 0 —D CLSPN IC i
%HT, AgP & ORI 5 i AR I B 1T 5 1%
BT 21T o 7. BRIRT — 2 offrfEs & v, CLSPN

CLSPN B{RTZ2 %2 rs115197921 D2 EA: i J& KR iE~ o B 5. 309
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Fig. 3 The knockdown of CLSPN gene expression by
siRNA

CLSPN gene in HPDL was knocked down by CLSPN
siRNA. CLSPN gene expression was analyzed by real-
time PCR. CLSPN mRNA expression in HPDL cells
knocked down CLSPN was normalized to that in NC
HPDL cells.

NC: negative control. The data were analyzed by Stu-
dent’s test. n=3, **: p<0.01 vs NC

SNP rs115197921 O~ 7 v REE# 1L, BERGEEE L
L€, 3mm U TFTOREAWEAET v F 26T 25
FEDOEEHBEL, Tmm L EOEWEBER 7 v b (AT —
UM eI ND) 2T 5 0EEE X O
WIS ERIEN G 2 EAEZRT LML L ko
7z, Z 5T in vitro FRNTDFESR, CLSPN 124 v o7 LR
VCEE ISR HE L <B b, FfEoRH
KR R~ o i £ v CLSPN @ mRNA F355 1
AT EPHe» LR, ZLTC, FEBTD/ v
2 & %, HIRIEHIIG o BEAEETZ B~ o {ain e
CBWT, ALPL EIETOFEE & O ALP iE#: % 104l
XEBIENHLLE R, —F, RUNX2B XU
BGLAPEETOHBICEL Tk, CLSPNEETF%
J w27 % %y L HPDL L NIREEOBcER k=% &
DIz otz

GWAS % F\v C[RE & 7z CLSPN SNP rs115197921
&, AgP BRERHICB W THFEHAA L IR L T, SNP ©
HEEE IR EN A B EZ RO, ColEIE, &
BF R A B L IR OB B T4 R ClXFET %
T ENTE LD LEEEEE T2, GWASZH w2
CLTHLNICT AT ENTELILZRT. AET
MRS L CHwEEHAANOENAD Y ) LEHIL,
HGVD DT =4 RXR—=X X b5l L7, T—F =%
W4 2 £ MO FE O MBI O W TR L 2 X
NTWwRWD, MHREED 722 12 AR R EE S —E5
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Fig. 4 Effects of CLSPN knockdown on the cytodiffer-
entiation of HPDL
HPDL knocked down CLSPN gene by siRNA was
cultured in the calcification medium.

(A) The gene expression of CLSPN, RUNX2, ALPL,
and BGLAP was analyzed by real-time PCR on
days 0 and 3 during the cytodifferentiation of
HPDL.

(B) The ALP activity in HPDL was measured on days
0 and 4 of the cytodifferentiation.

NC: negative control, siRNA: CLSPN siRNA. The
data were analyzed by Student’s #test. n=3, *: p<0.05,

** p<0.01 vs NC

FELTOVWIAEERS 2 L 2EE L CEREZMRT
LNENRH B, LirLahs, GWAS 2w 3 Z LT,
INETICWL 22D AgP EEMEEETIRES
TWw3ZEh5BY  wEORHEM A 5 EEEET % 1
RWICERR T 27— 7 BRI 0%k TH 5 GWAS I,
FrE DB TICEH L ARBHIC D SRRt L I

HeTE H5E
LT, SOECERELEEERSH L LEZLNS,

AgP i, —EOHIE CREEIE O I EPHEINT
BYH, NEW - RENEEZED Y, HEEA Y70 b
P — L HaploReg % V> € CLSPN SNP rs115197921
EWRTLE, ANUTY ML, 77UAAN TAUS
A, 3—u v SATRIELALHREZEDT (REX
0.00), 7Y 7 ATIHREE (REF00D) 278D 5.
AgP RERENE R T2 R L 2Tk, FA Y
AN, FIUFAN, PraArERRE LT GWAS fi#hr %
EfEL T 589 ST AgP £ Tt CLSPN @
SNP rs115197921 tREES S hishr o7z 2 Lid, K
MIZBWTCHSNP OIRBEEPIFEAELEEL RV L
PERAL L TR®BIN5., BEFLE O IS A
Ik o TREL B 3720, BE ol Ak
HOEGTERL2 Rk wnizoicd, SAEE2NRLE
LeMBEBRETH 2. Fic, 797 AlLBT
CLSPN @ SNP rs115197921 »SHERE N T 1%, TD
BEFEESI TV TAREODIOTHY, 7V T AD
AgP OFREICEIE L T A IEEME R RB LT 5, Lz
MRoT, SHOMEICEBVTE, TYVTAERNRE L
X5 bMEL, FISNPODE 5 s pHEREMRIT 2D 5 C
ENEETH 5,

CLSPN @ SNP rs115197921 i, RNA R /54> v
DOWEIC B W CEHEZAE % #H 5 Splicing Factor 1
(SF1) ®€F—7 02 2S5 2 LN THIE NS,
INFTIE, AT T4V v 7 DRE I, BEEELIHA
BREDIFIERNKICEET 2 EPREINTW
22 2z, N ANV (BB]) KBES
NTWw3 GWAS 7—2 2w, HARADEFICEBT
% CLSPN SNP rs115197921 & B & 2 EE &2 ME L
7o, ZOfER, FAERIE, MES (093) 8 X CHAER
DEE (0.68) EFRWHHBIZR L, AFFRICSINL 2
44 4D AgP BFEX, WZRCBLTEFNICRETH
D, TNSEBEDIERPCEEZRD 2o 2, — I,
XIS D 72 ¢ b EBERL O Glioblastoma D - FEIE AR Hh
1340 LA E®, JEARALO AR O V- FEAE IR 13 55.5 7%
rancwez®, 7, AgP OREERI 10 AL 5
30 A E IR E SR CH 5%, AFFZRICS L 72 AgP
BE UL, FHEmR326% e, LIEREOY 2258
FRIZEMEVOEFEETH- . 20D, Thb
DY RAVBEERFIEL TR WAREESEZ 5N d, &
#, CLSPN SNP rs115197921 #1464 % AgP B¥ D4
EIREEZ BHIMICEZE L T B2 H 5,

KT DIEREfNT < L 72 HPDL clone2 %, Lonza
POEALLMIETH Y, HAEREED BN 5
FFr—p AEICOWTOERIZFS LICIN TR,
bhbhid, v —v— s v ABWE2ERT 2 &
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iZ & b, HPDL clone2 OERFHZ AT L, FMHED
CLSPN #7411 (C/C) tREEZE DML TH 5 Z & 2R
LTw? (F—2£FK). RFEFTIE, CLSPN SNP
rs115197921 2R E L TWw 3 7Y 7 AHFKD b s
BWRREMEE AFT 2N TCELD o220, H
SNP OB % AT 2l id VWi b hd o 72, 54,
CLSPN SNP rs115197921 #f#+A L T\ % 7 ¥ 7 Ak
@ HPDL % i\ Tt %2 6 L, HPDL clone2 OFEREfE
MrofsR L s 22 Ltk b, CLSPN SNP rs115197921
DAL PICT 2 EATRETH B LEZ TV D,
B AR LA A o BEAR AR AR ~ D 3 {bic 1%, Wnt/B-
catenin ¥ 7' POV EBELELZEAHS LRI E T
WEINTHEY, LhaLads, KBTI, av b
u—) & CLSPN% /v 7% %> L7 HPDLIZB T,
Wnt > 7 F VBB T ORBICERhEZ2Fd R
Do T (77— 2 KFF) . BRI o BE LA A~
D 434kix, Wnt/B-catenin ¥ 27 F )L D fhizc, BMP,
Vitamin D, TGF-B8, Notch ¥ 7+ L D% 4 521F 520
CLSPN %, Z#5 Wnt/B-catenin > 7 F VBt 7
FOURIRIC AL TUE T 2 & ¢, BRRIEHIIE o MR
B~ Db I LT B W REVE DS D B
INFET, FRPAMBETCEVREIZD 5N D
CLSPN & v 873, saiRIEMIAEIC 8 v T b EHEWICHK
HLTWw3 e, RFROMBRL LD THL DL
ool T HICHBRE G Lo, WMIREMED 70—
Lo TZDHBL RN RLZZEDNPES N E ko
#z. CLSPN %, fHBEREHIIC 35 C DNA OE8EYE | 2
FNEREET ZBICEEAREZ RS EH 5D,
MR 12 8 b MR o %, Rric BaE(E 1k 1 BE
HLUTWB AR E 2 65N 5, HEAREM X, HEhhE
1B I BRI e ~ D LM T 2 & & 23R &
hTwz? Fig 21285 T, clone 2 ® HPDL ASHHiAH
FERGHIRE A~ & 30§ 2 BRI CLSPN BT D F D LA
T35 L3, IR Lol EIc BT CLSPN 8
BE5T2ZLERBLTYS, £z, bbbzt
RIZB VT, B SRME A~ DS LFEEDOE, clone 2
® HPDL i3, clone 1 & H#EL T, % ALP &S & O
TUY) AR IR TR AE L O L, 725 NT, clone
1 ® HPDL % clone 2 & IR L €, EWIgEEEZ T Z
EATERL TV B (F— 7 £HFK). Hv CLSPN %5i%
T clone 2D HPDL 23 WHH{LEERET A Z L2 5,
CLSPN #%* HPDL D&M~ 03Iz %57 %
AR R S5, ZHICK LT, clone 1 ® HPDL i
EWHESERE 2 R §— T, CLSPN OFRBBE N &
5, CLSPN RN o 35 & oo v 2 %23
T r2REAES MREEIEZ GND. ThbDHIR
1%, CLSPN OH&REDS DS AMRE 72 W ¢ {, iR o

CLSPN FE{5F75 52 rs115197921 2BV 8 A RIRHE~ D B 5. 311

e EAHEE P ic DEE L T 2 AEEEEZ R L TE
b, SRBROWILTS 5 IR A D =X L OMEEP AR
INb,

AWFZETIE, loss of function ® Fik % fv>T, CLSPN
EIRTOBREZ T L7z, 2 D720, CLSPNE{ET O
W v o8y LBic, NREEE gL Tk DB
WA ERE 5N S & 5, CLSPN OEETHEDE
HPDL clone 2 Z#8Ef#ATICfEH L 72, Gain of function
DOFiE%E A R b kA28, CLSPN & v o827
DY A XHH) 230 kDa, 1,339 aa LIEFICKET V20,
CLSPN SNP rs115197921 DZEHE~ 27 & — % st s
NEBETFEATZLPRETH 2. bhvbh kL FE
DOIHA 65, BRI KGR £ %2RV BEEOFHI
RTIE, BETREROBUESZEST 25 LR
7212, CLSPN E&T O 8 %2 R 3 AL 7
F— PR INETIFBLEALREIh TRV, 4
#, CRISPR-Cas9 $:fifiz v 72385 1L % Efi ¥ 5
LT, b MR 31 5 CLSPN @ SNP rs115197921
DEFFA L, FEfs T O SNP o tAREEAE 0 41k
BT 2EEZ O PICT 20BN H D EEZ TS,

bbNHRET % AgP ¥ 44 4 0BG T4 TR
DFEE D 51& CLSPN SNP rs115197921, SMPD3 SNP
rs145416324, PON1 SNP rs854560, LIPA SNP
rs143793106 DT RCA2RET 2 EEEZMHT 22 L1
TE Lol TOMEE LT, £SNP 24467 21k
BBOinwl EDBFRETH L EELZTWS, ARANCE
F 5 AgP OREFIZ 005~01%TH 2 LhbY, #
— D7 T OREEIETICZRABH 5. 2D
O, BifE, HAZEOWPREEEET 2 LiIckD,
HAAN AgP BE D7 /7 LEEBEIART 5 2 L2 HIR
LT ZHEEL T 3. 58, RIEBROIEFREITS
Ltk b, AgP BEOEEMEEER L LTHES N
SNPOavEr—varz2EE7T 5 EM#REEDHS
PERDBIET, FithAAPEBOND Z EEMRFLT
W3, X5, IhsomMEEILIC, FERMNICIE, h
5 AgPEBEEEETFOa vy E R —2a vE A4
v —h— Lt LEROREMZME X 'Y R 7 2lici&sr
THIENTERLEZ TS, [FERORIZHICIN
2T, FTHULENTIRE L 725 Z LT, AgP DFIE L tEfT
ZIHIEL, FEBOEEMTFHPRNACERT 2 <
EDHIRFTE B,

i

-

RFRDFER» S, AgP BE LIFHEEHEDBKT—2 D
fiEHL X b CLSPN SNP rs115197921 13 AgP oy B g
BETTHBEIERRBEN, ZL T, CLSPN It
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Association of CLSPN Variant rs115197921 with Aggressive Periodontitis
and its Functional Analysis in Periodontal Ligament Cells
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Abstract

Purpose: The present research aimed to investigate the association of the aggressive periodontitis
(AgP)-candidate variant, Claspin (CLSPN) single nucleotide polymorphism (SNP) rs115197921, with AgP.
Additionally, we explored the function(s) on CLSPN in the cytodifferentiation of periodontal ligament cells
into hard tissue-forming cells.

Method: We examined the prevalence of CLSPN SNP rs115197921 with a cohort containing 44 Japanese
patients diagnosed with AgP and 1,209 healthy Japanese individuals from the Japanese Genetic Variation
Database (HGVD). We assessed the correlation between the CLSPN genotype and clinical manifestations of
AgP. In addition, we analyzed CLSPN protein expression in human periodontal ligament cells (HPDL) by
western blotting. We examined alteration of CLSPN mRNA during the cytodifferentiation of HPDL by real-
time PCR. Furthermore, we knocked down the CLSPN gene in HPDL by siRNA, and examined the gene
expression of CLSPN and cytodifferentiation-related genes by real-time PCR and also measured alkaline
phosphatase (ALP) activity during the cytodifferentiation of HPDL.

Results: A significant increase in the heterozygous (C/T) genotype frequency of CLSPN (SNP
rs115197921) was found among the Japanese patients with AgP compared to the healthy Japanese controls.
Carriers of this variant demonstrated clinical characteristics associated with severer periodontitis. The west-
ern blotting showed that CLSPN protein expression was constitutively detected in HPDL. Notably, CLSPN
gene knockdown in HPDL significantly curtailed the HPDL cytodifferentiation into hard tissue-forming cells.

Conclusion: The findings validated a strong association between CLSPN SNP rs115197921 and the risk of
AgP, with implications for disease severity. The essential role of CLSPN in the cytodifferentiation of HPDL
into hard tissue-forming cells underscores its potential as a pivotal factor in periodontal tissue destruction
caused by AgP. These insights highlight the possibility of CLSPN as a novel biomarker for AgP diagnosis
and treatment.

Key words: Claspin, aggressive periodontitis, periodontal ligament cells
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1988 4E Iz Walia 5238 T= v 7 L F % >~ (Ni-Ti)
77 ANVEREL, ERREBREEEHRE LY. 2
D%, 190 FRE D =vrLFrru—yU—77 4L
(BUF, Ni-Ti RF) #%scah, ZzotllzEo R
& D IR, REEEHE O R WIRE T A HE
Lot

—77, Ni-Ti RF (28 s v 2 MEL BB ICHIT T 5
CEDHETH o, FRITKRL, 774 VDIFESR,
SIEORHE, UHEIER 2 E2WLBEL, 7714V DEWVIA
APAMZERES Y, BT iE2 W LT 3
RANBINTWVWE, 774 VDHEIZZDOWEHTFESD
vy F, [HEEOME, T—S—EORRICED, A
CoitEDm ER, 7 74 Lo iAsP EHOE,
YIEIL 7277 ) o e HiE 2 BV & L 8lE 7% £ h
eshTws, SEFEOHREE LT, MEINTIC X
D GO B RS2, ZhICX D, REROEMIEE
B354 —2A7F A MED Ni-Ti RF 226 RIE® LT
YHA MHEET S 7 A MANEZLL, @RIETIE R
<, Felkiz, WATETIEOE T 7 4 Vis EDEYE Lk,
UIHIRER I, ek 360° #EEHET D 7 7 A )V D Efaf
Yoicw, JEMEEHHEAIN TS, b0
FXEREEIICED, WO NI-Ti RF &L, T
MDA L7291 R 7 7 A4 L Ok S )
El7z ik, S5ICREBEREDRORER K,
AJRE & 7p o 721409

2020 £E12 47 17z American Association of Endodon-
tists @ active member ~® Ni-Ti RF i icBd$ % 7~
F—FTiX, 983%DRIZEHANI-Ti RF 2fFHL Tw»
7219 KFIc B TIE, 2019 SEICfTb T B HE RS
3377 —rHAECT TNITI®HFAEZiZe—%
V=7 740 OBEECOMAR 0% TH -7,
NEIFH7 74 vEn—2Y—7 74 VO TORIE
DIz, ERRC 0% TIlEz 0D, BT TH LT LT
HHE N2, Ni-Ti REIZJALERLTED, BHNBED
HMEOADMEHT 2 8METE R, Bl zEmEL L
TRHINTETCVw 3, WEAOHNWICEIRT 22T,
A4 FE O SRS EERNSCE I B W T, —ED%
a7 L7 ia B U TINEARE FEHEALE Ni-Ti v —
YU —7 7 ANV PEETREL -7, H R
DR BOEBAEZ), SBIBICERENMET S L
EibNb,

72, Ni-Ti RF 3 HEBIEYHECHRASINTE D,
AR o0 E N O HEHEEE~D 7 v 7 — FHED T,
2019 4ERE T E5% DR¥ET NITIH 7 7 4 V2 Vv HE

7 BeTE HbHE

up

BrfToTwd, ¥z, 2021 FORFHEEE~D7
7— AT, 11.1% OKRFEDERKFZE T Ni-Ti RF 2
EALTHEY, s 0RMEEEZ 2L, S5%ILH
EER % A% L 72 Student Dentist 73 Ni-Ti RF {4 %
HeLniEZz 5 LEEZIN S, Student Dentist 1T & %
Ni-Ti RF 2 W 2 IRE BT, BRI E, e
Wi EBBHEENE, ThETiibhbivbhid, EYEHEO
HETH-TH, HBHERM & AFEOREEHAIRET H
LT EERELTERLY, LAL, DX S5 AN-TiRF
ZEDISICHO I THRIELR L Z LD TFHIZN,
ZOHERAE LT, @EOWELEHERTX, N Py s
HED 32w EHL 7=,

Z AR TR, MEkolEMEE AT % Ni-Ti RF
L= 7Ty A ME%EET S Ni-Ti RF @ 2 BEO&E
WEZET 27 7407, 360° @iEnlfs & KERFRD 2
SoEEEAR, At 4 EEOREE W TR 5 A
DEEPRER O AT, P —=V JHIETO
WERREC AR, Ly VOBE, 774 Vichdy
ZEMERT 7 A VBT OB % il L, BEL 7.

MEE I VAE

1. iEs LOHH

BTN ($8 H R AR 5 FEOFEE 404 L
L, HFE104 LR L HEBEAVTI VI LICEEL
72, WEBHICWEATF YL RARAF =LK 7740 (DL
N, SSK, Micro Mega, France) & & O* Ni-Ti RF %= H
w7z, Ni-Ti RF %, NEX NiTi 7 7 4 )V (LUF, NE
Y—3v—), NEX NiTi 7 74V Ms (LI'F, NM, ¥—
v —), RECIPROC (BAF, RE, VDW, Germany), Y
7 » RECIPROC (BA'F, RB, VDW) o 4 fE¥H% A
T, WEBRZ, 754 FRRI & 2RERIC = H4:
Ciawnkd, BRAEF #20 CchH 2 JRZRKF LYV
SLFEIHRE R (Bl 30°, Endol001-30-#20, NIS-
SIN) ZFwiz,

2. IREWMKRAE

MBI 3, SSK % Hw» T 1 IRE O % 1T -
7. ZDtk, HMEOEEHE LRI KR RHIE (fF¥
£ 18 mm, SSK#1512 & % 7' 54 K82, IREVHTIE)
BX O, 4 bnBEnREE (BEROMERAE LA LD
HE) OARLA, HESNZ NIi-Ti RF 2H 0T 3R
BORERE2IT>7. K2, £ v A+ 92 % — (Ni-Ti
RF i FJE 8 48) 12 & % Ni-Ti RF O#EHEOHMAE &
CHEEEIE (Table 1) 2R L %20°5 2 MR8 OB AL
FL—=v %7, BEREED NI-TI RF2H0»T3
WEDOERET->72. 7B, WEREFIXEICRENIC
FEELK 2572 U CEM L 7-.
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Table 1 Instructions for operating of nickel-titanium rotary files

After reaching the working length, immediately move to the next file.

Use a pecking motion with small vertical movements.

Avoid vertical movement in areas where there is no resistance.

Take into consideration the screw in force.

Conduct frequent irrigation in 3 to 4 cycles.

1) NE, NM ##

FvZar ba—UHHERER NV FE—2Z (ENDO-
MATE TC2, »+#h =) %, [HHEE# 500 rpm, b2
i 12 Nem IC@&EL, A — F U x— 2BEREA N ic T
RETE EE L 7-.

NE, NM & i, #15/004 77— %—, #25/004 7 —
N—, #25/006 7 —,3—, #35/004 7 —,3—, #40/0.04
T——0DJHEIC, 7V T AR K BREHHE AT
7z,

2) RE, RB##

L=y Moy FAEEREE2 v 5 —150°/30°
(Reciproc Direct, VDW) ##25 L, [Fl#EE% 20,000 rpm
WCHEE, WEBREICIET7 v PRIV EREAAD X S ICiFE
L, 1 XEES) (Reciprocating motion : JIRFEHE] b 12
150°, WiEtmEl b iz 30°) 12 &k 2B 217> 7-. RE ##
1%, R25 (#25, 0.04~008 7—/%—) I & BIREF A
THIZ R40 (#40, 0.04~0.06 T —,%—) 1T & 2IREHE
%, RB#%, V7 b R25 (#25, 0.04~0.08 7—/%—)
Ik BIREEEK THICY 7 b R40 (#40, 0.04~0.06
T—8—) Ik BB ER T . RERRIEZNZ
no7r7A4nc3Eo ETEEE 1A 7 LvELT, 1
YA 7N EDOWRERGEIT VRS 334 27 IV TIEE
RWEhEs Y7, REBXURBIX, #FERBDHLLIZ
V7 FRBICKOVIREEREK T T2 V7740
VATLTRSDEH, BEIIGUTROBLLEFY 7+
R40, R50®H L <1V 7 F R50 (7 7 A L RimE #50,
0.04~005 7 —7%¢=) ZHWTIREHEHKEITS T LH37]
BBTH B, AWFFETIE, NE, NM EoEH%2Hiz 57
&, R25H L <13V 7 F R25 & v TIRAH £ CIREE
AT, BIEFE RAO D LK I1EY 7 b+ R40 I TIRETY
RESERLL 72,

3. fMEAE

1) MBI

B RIC T U 72 (EZE RN DAL 0 F1HEIE A3
L, &SRS I 7 7 A VAHICE L 7 BRI AR
RIEE D BRI L7, 7B, &R L Y V2L,
WETEOFATS AR LIl L 728541, BOHRES
B, FNFETICEL RHEZRERRER—E Lz,

b L —= v ST OMRE TR O P U E %, Wil

Inner Side

Fig. 1 Measurement of root canal width

increase on outer and inner sides

The root canal displacement was mea-
sure at 1 to 10 mm from the apical area.

coxon signed-rank test {Z TEHMEi L 72 (p<0.05). 7=,
FL—= v 7B &REE X O SSK [HT o iz,
Kruskal-Wallis test #% 1 Bonferroni 1. Mann-Whitney
Utest # HOLTEHIE L 72 (p<0.05).

2) WELNR

RETZRRTE & O Ni-Ti RF 12 & 2 REHHEOMRE
BEANC S BRAIE (B Y T RAF =y 27, HAERED)
o LR T, FEEMET (SZX16, OLYMPUS)
Bz L, GEEY (DP26, OLYMPUS) %f7-7. O
#%, BEfEEY 7 b (Photoshop Elementsl3, Adobe,
USA) LRic TIREF IR O EE*BELhAbY, HiGHE
#rY 7 + (Image], NIH, USA) 12T, B%R1~10mm
DAZE T DIFEEIE NERENC 31T 3 RE IR INE % 1
EL (Fig 1), HEHBEME & NEHIEE NS Z % RE
VA= QMO

b L — = v JHitR T OREZE LR O RE % Wil-
coxon signed-rank test I TEHli L 72 (p<0.05). %7z,
L —= v B OSSR T o ERIC I, Kruskal-Wallis
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Fig. 2 Comparisons of the working time between pre-
and post-training groups
Bars indicate significant differences (% : p<<0.05).

test #1C Bonferroni #fi1E Mann-Whitney U test % F\»
TEHE L 72 (p<0.05).

3) Ly YONER

REE RGO EAI #1507 7 A V&AL, R
RETITANOBEBRPTELIPHERTHIEICED
Ly Y OHEE L 72

4) A% D Ni-Ti RF ORGEE

EERICHEA L7239 XTo Ni-Ti RF 1%, 15 9EOBH
WkiEs L O — 7 L — TS I ERBEMEE A W
T, DUORHATOMREI T/, 7B, A—F7L—7
BEICPE S IREZIC X D ITTOTRICEIR L 72 D1,
DU L EHEL, BT L TCwZWw Ni-Ti RF &7 7
A VA 5 3 mm DALEZ, WA H - 72 Ni-Ti RF
AR &, EEIE FIEMEE (5-4500, HIiNA T
7)) ICTEE LT,

1. IREWREERE (#)

Ni-Ti RF % H W 72 i T B R [ o o S (25%,
5%, K=t rF4n) (B) LLTE, FLr—=v i
7%, NE 1369 (963, 1854), NM:167.0 (13338, 198.7),
RE : 466 (370, 121.3), RB:695 (51.0, 80.6) T& -
7. PL—= 277, NE:701 (612, 80.1), NM:
98.3 (788, 110.1), RE :39.9 (36.1, 44.0), RB:40.3
(329, 496) TH 7. SSK % > 7 & B R 1%
9149 (4994, 11438) TH b, Ni-Ti RF ¥ X TR L
DORNCEEZEETD =, b L —= 7k ORE T
Mo %, Fig. 212" $. NE, NM, RBETIZHRIC

" 7 ¥ M HETE LS
(sec) " *
150 — :
__*
100 T

0

NE NM RE RB
Fig. 3 Comparisons of the post-train-
ing working time between each
group

Bars indicate significant differences
(% :p<0.05).

WA UTh, REBECEEREEE B2/, PL—=v
7B ORER KM O %, Fig 312”9, RE, RB#
TIENE, NM # & gL, BRICHEOCRE TRETEK
DET L7z, NM #03 NE B & i U, RETERRH S
Fro iz,

2. REEMNE (um)

L —= U JHIBRORELNEE, Fig 41”7, NE
BlcBWTIE ML — =V JHi T 1~3 mm D& T,
NMEIZCBE W T3 mm O ficEREZNE U2, RER
Tl 10 mm OfER, RBEIZ 4~7 mm OHEIC b L —
VUi CTHEEERD T

FL—= 7 Bo/E7 74 Vet zRT (Fig
5). 1 mm HigiTi& RE Bf & NM, RB #f & iz LAl %
e T 2EADERD 57z, 2mm TNE, RE# L NM,
RB # 8, 3 mm T NE #f & i#£[8, 4, 5 mm T NE,
NM # ¢ RE, RB ##f, 5~8 mm < NM # & i, 9
mm T NE #£ & NM, RB#/, NM# & RE BER, 10
mm CIENE# L NM, RBEBICBWTEEEZRAD
7z.

3. Ly DR

Ly UL MER (4) %, Table 21033, Ly
PO, PL—=V RO REBHIZBWT 1 HED
72, ZDMhd Ni-Ti REBCB W TR, Ly YoEE%E
D Ieh otz SSKICBWTIE3LANL Yy VKL
BETER DR T2 W& L7z,

4. {#FE%D Ni-Ti RF

BT LT W% O Ni-Ti RF O O OFEHEE #,
Table 312”7 d. NE#Z b L —= > ZHlCiZ D OHF4
Lisholeds, PL—=v 7B TIF4HICELK, —F
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A B
(ptm) o (pm) .

300 —w . B NE Pre-training 300 B NM Pre-training
| I B NE Post-training @ NM Post-training

200 200 —%

100 100 W—

0 0 s T H RN
~100 ~100 l #—M
—200 —200 1 J L
—300 —300
—400 —400
—500 —500

Imm Zmm 3mm 4mm 5mm 6mm 7mm 8mm 9mm 10mm Imm Zmm 3mm 4mm 5mm 6mm 7mm 8mm 9mm 10mm
C D
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300 M RE Pre-training 300 M RB Pre-training
B RE Post-training RB Post-training
200 200
100 —— 1 —
0#*1 i ]
—100 I
—200 I \ 1
—300
—400
—500

Imm Zmm 3mm 4mm 5mm 6mm 7mm 8mm 9mm 10mm

Imm 2mm 3mm 4mm 5mm 6mm 7mm 8mm 9mm 10mm

Fig. 4 Amount of root canal transportations (mm) pre- and post-training groups
A : NEX NiTi file, B : NEX NiTi file Ms, C : RECIPROC file, D : RECIPROC blue file

(pm)
250

200

150

100

50

—50

—100
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—200

—250

B NE

—300

I WM

—350

W RE

—400

RB

Imm 2mm 3mm 4mm 5mm

Fig. 5

6mm

7mm 8mm 9mm 10mm

Comparisons of post-training root canal transportations (mm) between each group

Bars indicate significant differences (% : p<0.05).

NMEHE b L— =Y ZHlC 244 0T ieds, PLr—=
Y% EC ko, RERBETIE, PL—= v 7R
HBEDICOVRERSN AP o7, RBETE FL—=
YURNC 54, PL—= Yy TRICEANBDOVEELTE

D, BOWIERT7 7 A NVICOU %4 U7, Ni-TiRFiZh
a~A4rar oy 7 OFEMES Table 412, ZD7E
I T IEMEEAT R % Fig. 6 IR,

7 7 A VTR A4 U 7 i E B (44) & Table 5 1ICR s,
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Table 2 Frequency of ledge (Number of people)

BeTE HbHE

Table 4 Frequency of microcrack (Number of people)

category Pre-training Post-training category Pre-training Post-training
NE 0/10 0/10 NE 0/7 0/10
NM 0/10 0/10 NM 5/8 7/10
RE 1/10 0/10 RE 4/7 2/6
RB 0/10 0/10 RB 6/9 3/10
SSK 31/40

Table 3 Frequency of distortion (Number of people)

Table 5 Frequency of fracture (Number of people)

category Pre-training Post-training
category Pre-training Post-training NE 3/10 0/10
NE 0/7 4/10 NM 2/10 0/10
NM 2/8 0/10 RE 3/10 4/10
RE 0/7 0/6 RB 1/10 0/10
RB 5/9 8/10 SSK 7/40

Fig. 6 Scanning electron microscopiy image of nickel-titanium rotary file surface

at 3 mm from the tip

A T NEX NiTi file, B : NEX NiTi file Ms, C : RECIPROC file, D : RECIPROC blue file

Arrowheads indicate a microcrack.

7 7 A VTR, R L —= ZHi® Ni-Ti RF T3+~
TOFCBLTI~3AHER SN, FL—= v BT
REBEZ 4 & TH o728, ZOMD 3BICIZED e h >
7. SSK Tz 74 TH o7z,

%72, BT L7 Ni-Ti RF oWiE# % Fig. 7 lIcR7.
FL—=V 7O NE, NM #CldBEES I &t

DIEHBATDBAE L T Wwizds, +L—=r JHid RE,
RBETRRALWEHWITOATHD, FL—=v 2
D RE #EHTB W TIZ 4 A 2 AKICBH L Tidda U ors
ORI AE L 7228, 0 o 2 KRB L CidIeialy
miEWE 2 2L CE L, MR oRENHEETH -
7z.
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B2 RN & B Ni-Ti RF & W 72 RVE T K o 37

Fig. 7 Scanning electron microscopiy image of fracture surface
A, B:NEX NiTi file (Before), C, D : NEX NiTi file Ms (Before), E : RECIPROC
file (Before), F : RECIPROC blue file (Before), G, H : RECIPROC file (After).
A, C, E, F and G shows the typical cross-sectional aspects of cyclic fatigue

fracture, such as numerous dimples. B and D shows the cross-sectional aspects
with typical features of torsional resistance fractures, such as fibrous dimples
and circular abrasion marks. H indicates an atypical cross-section that does not
apply to either torsional fracture or cyclic fatigue fracture.
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Evaluation of Root Canal Preparation Using Nickel-titanium Rotary Files
by Dental Students

Ko Kazuki and KAWANO Satoshi
Department of Endodontics, Division of Oral Functional Science and Rehabilitation, Asahi University School of Dentistry

Abstract

Purpose: We asked dental students to use various types of nickel-titanium rotary files (Ni-Ti RFs) to con-
duct root canal preparation using model root canals, and investigated the effects of metal properties, cutting
patterns, and presence or absence of training on the time required for preparation, amount of deviation, wear
on the file, and frequency of accidents.

Method: Forty fifth-year students at the Asahi University School of Dentistry carried out root canal prepa-
ration of model root canals with a 30°curve by using a stainless-steel K file (SSK) and Ni-Ti RFs. Four differ-
ent types of Ni-Ti RFs were used: NEX NiTi file (NE), NEX NiTi file Ms (NM), RECIPROC (RE), and
RECIPROC blue (RB). We measured the time required for root canal preparation and the amount of root
canal deviation with each type of file, and compared the results. We also checked whether ledge formation
had occurred and observed the condition of the Ni-Ti RFs after use.

Results: Root canal preparation time with the NE, NM, and RB decreased significantly post-training. It took
significantly longer with the SSK than with any of the Ni-Ti RFs. The amount of root canal deviation differed
significantly pre- and post-training close to the apex with the NE and NM and from the central part of the
curve to the coronal side with the RE and RB. Post-training, root canal preparation with the NE and RE
tended to shift toward the outer curve close to the apex, and the amount of root canal deviation on the coro-
nal side of the central part of the curve during preparation with the NM decreased significantly. File frac-
tures occurred with the SSK and with the Ni-Ti RF's pre-training, but post-training, fractures were only seen
with the RE. Pre-training, the RE and RB only suffered torsional fatigue fractures, whereas both torsional
fatigue and cyclic fatigue fractures of the NE and NM occurred. Ledge formation was observed with the SSK
and with the RE pre-training. File extension of the NM and RB was seen pre-training and of the NE and RB
post-training. Microcracks after use were seen in all of the Ni-Ti RF's except for the NE.

Conclusion: Our results imply that dental students can safely and accurately carry out root canal prepara-
tion in a short amount of time by using Ni-Ti RFs with a martensite phase if they learn the correct method
of use.

Key words: nickel-titanium rotary files, dental student, martensite
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Table 1 Number of duties performed by dental hygienists in home-visit services

Items on Dental Hygienist Activities

Number of Cases (%)

Tooth Cleaning

Care of Oral Mucosa

Oral Functional Training

Denture Maintenance

Periodontal Treatment

Feeding Function Training
Swallowing Endoscopy Assistance

Complete Examination of Oral Function

Meal Rounds

589 (31.8)
497 (269)
327 (17.7)
280 (15.2)
82 (44)
43 ( 23)
19 ( 10)
8 (104)
6 (03)

Total

1,851 (100)
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A Clinical Survey on Dental Hygienist Activity
for the Elderly People at Home Care
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WATANABE Yumi, KusakaBE Shusuke!, Yokoya Ryuji?, Iwao Satoshi?,
MasHITA Ayana®, Fuptwara Shu? and Nikamo Toru!

Department of Dental Hygiene, Asahi University Medical and Dental Center
"Department of Operative Dentistry, Division of Oral Functional Science and Rehabilitation, Asahi University School of Dentistry
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Abstract

Purpose: This study aimed to investigate the activities of dental hygienists for elderly people receiving
home care.

Methods: A total of 458 patients (234 men, 224 women, mean age: 76.3 years) with certified degree levels
of long-term support or care, who received home-visiting dental services from the Department of Compre-
hensive Dental Support, Asahi University Medical and Dental Center, were surveyed. Information of the
patients (age, sex, support/care level, number of residual teeth and presence/absence of dementia) and num-
ber of items concerning dental hygienist activities (tooth cleaning, care of oral mucosa, oral functional train-
ing, denture maintenance, periodontal treatment, feeding function training, swallowing endscopy assistance,
complete examination of oral function, and meal rounds) were retrieved from the patients’ clinical records
and dental hygienists’ daily work records.

Results: Fifty-six percent of the patients had less than 20 residual teeth. More than half of the patients
were categorized as above care level 4. Twenty nine percent of the patients were diagnosed with dementia.
Items included tooth cleaning (31.8%), care of oral mucosa (26.9% ), oral functional training (17.7%), denture
maintenance (15.2%), periodontal treatment (4.4% ), feeding function training (2.3%), swallowing endoscopy
assistance (1.0%), complete examination of oral function (04%) and meal rounds (0.3%).

Conclusion: More than half of the patients who received the home-visiting dental services had less than 20
residual teeth. One third of the patients were diagnosed with dementia. More than half of the patients were
categorized as above care level 4. The dental hygienist activities were mainly for maintenance and manage-
ment of the oral environment.

Key words: dental hygienist, home-visit dental services, elderly people
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