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Periodontal Therapy Effective in Improving Symptoms

of Palmoplantar Pustulosis

Y AEGASHI Takashi, MURAI Osamu, CHIBA Manabu,

Suzuk! Keita and SASAKI Daisuke

Division of Periodontology, Department of Conservative Dentistry, School of Dentistry, Iwate Medical University

F—0— K EHREE, EHREEE TR, A

TR, B B

iU oI

EWEEEAE (palmoplantar pustulosis : LUK, PPP) 1%
FEPRIERICL A EEREIEIFEL, REELE
KGR O R % 8D 2B TH 5. PPP IITAEIERAD
FE#licbzy, BHEOETOYE (QOL) 2EFLLETX
HTW3, PPPIIAFTH 14 T ADEE (2015 4) 73
W3EIN, MKEHBEL CRIEHEEOEVWEETH
2V ZhiE, TRTCOBADS LibRBREENSS O E
& B KRG A (K915 75 A /2020 4) P 1 VLS 2 g #
Thbh, kL TERLRBEERTIER, PPP BEIERICE
BE A IR 2 A 5 BT IR AE S BI i 8 (Pustulotic
Arthro-Osteitis : IF, PAO) 2FIET 22 L23H 0,
PAO 1% PPP @ 42% T 65157,

KERMEE I 3T, PPP-PAO 34 £ CHELR 2
WL MECTR R D ER SN TEB 6T, KA THHIA
PR E LTI N T w3, 2022 FIC HAKERI%ES
X0 TEPEEREESERO T & 2022,9 5%, H AL
RESD» 6 TEERBEEEFESI R OZEO FI &
2022, DSFIAT &, bl Bk FEAE 72 & DI B e S

WPPPOEELR VR IVHTTH DI EMNRENT,
PPP-PAO OEIC B WL, HER %2 & T REHED
MEB X CEEDS, SRR T o3EYIRE L I1ZIFFEL
WBBHEREE M Z 7z (Table 1). 2D X D IS
BHEEL CIZEE PPPIc T 2 IR KE L AL L Tw
%703, MBMEERTIZH L AR OB +2 L idwv 2 7%
WIRITH b, FHERIEME & #HEE 0EEE S W E 2R
EINTw3Y, SEOKRHTIE, PPP & BMKHEDE
FHIZOWTRHAREZMHN TS EEDIL, PPPB XV
PAO ICK T 2 bbb N OERKMSE, 8 BIEEHE G % W
E7 5,

PPP - PAO ) X 7EF & L T DM R 5 Rk

VR L 2 SR BoBEEIcowT, chET
2% DEERIMAREN D K, @FRIT RNk
HICHREAEmICEES N D 2 ik b, fHERH
ISHERE A E X N7z, PPPIC B Wi, 1993 4Fic 4 14
PEREHERE © PPP L RIS B 7 LV ¥ —Ic B 2 A
FAE TN, PPPEFICNTI2EE Yy FT7A+TOD
P& &8 135 fr 95 1 (B3R 73%) LG SN,

AAEGIE H AR RHR 2 2023 FEEFTAS (55 168 [, ML) 1< THE L 7.

DOI : 10.11471/shikahozon.66.207
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Table 1 Palmoplantar pustulosis treatments algorithm and
the recommended level

Recommended
level

Lifestyle guidance

Quit smoking B*
Treatment of focal infection

Treatment of dental infection B*

Tonsillectomy B*
Other

Treatment of dental metal removal Cl
Skin external agent

Corticosteroid B

10,25 (OH),-vitamin D3 B
General treatment for adults

Cyclosporin B

Methotrexate Cl

Antibiotic Cl

Anti-human IL-23p19 monoclonal B

inhibitor
(Guselkumab)

* Committee proposal

Modified from palmoplantar pustulosis treatment guide
2022. Edited by the Japanese dermatological association
palmoplantar pustulosis treatment manual development
committee

Reprint with permission from reference 3

PPPDERV A Z7HAT L L THBIEET LV X —2E
Hah7Y zo# WHeBEREC X2 PPPIEROK
=R DEERE S, PPP BEREE L CHBSERE
DEICHE S D,

—757C 1990 4EAR DARE, B SR S BIIREEAL,  SeEEIAREE
B, MR EOS R e EE LT 5 2 E2HS
2t 70, TPeriodontal medicine; & LT, R &S
FEEEOBGOEETH 1Y, PPP oM o BGR
T T b RIS D THE - af S, 2001 48
TR R E I R e B S L & IR e 50 b
BT Bl o L EHFSE T PPP BF I B 5 EE
HRBEOESMEERE Lz L 25, HERBEIREETIZ
PPP fERUGEEZIE D 645% TH b, EIBERHED 14.3%
CHARTHERICE W &, £ 7-RIEREIEREITE T
e FHH I PPP IC X 9 2 1A R %2 8o 2 Al MEAS
TENEY 2% PPPIc T 5 R EIGIEIC O L
TH AT APWE SN, 2018 £ 12 PPPERF D Y
80% TIHHEBERMERICEE L TE L, 5 blMFHEL
0% &2 diw 5 2 L snt, sicEiteEy

7 oot His

up

LU X — 3 PPP B0 B W T LR R 0 3 70 TR B K
TIERW I EPRESINLY, COFE, 2022 FIc HA
K ER A EPSEIE RO Frl & WERE S X b FlfT
Iz TEFIBREZEOF5E 2022, <, PPP IR
DIREECIIASE & FRRIC, SR IIREI NIRRT
H5EWMHARS N (HESEEE B)Y (Table 1), £/ HA
BHEEFFI R 2h & TENIREEESREESREZEO T
F 2022 03T &N, TOHFTH PAO DBEICB VT,
PR (IBEERAE) WRESHER I TR Y, 2L
ke LThhbhoiliko HBRFIBHN S T» B,
ZD&S1Z, PPP B & UWPAO BHICE T 3 WEHAKED
WMBEEPFF#H I w3, DT, 30 FRIEHREE
FER DR L Tz B IS, HERREIC & - THESR
DD TRD 6 NTAEFIZ R T, d, KEFIFERIZD
WTIEFERAANLDFAEZEZE TV,

R : 30 FREFIRBEMER A HHE L TV 7
BEOEEREICLIAEDHR

B WIZAERm 6o, ik W2 2021 5 A, KE
Bl & O SRR RS AOH.

B IE 4RI 089 30 4R BT I EPRIRIERE 2 FE L
7o, Wik, EETHRERFE 2T/, 61, fioE
SRR T A F v (B4 3 v H) #E58E%2 5213 720
WHBUEEL h ooz, ACHBITHEFRHI L Tw
7o, Z Dk, Wi R OB L2 Z o, 28 4FHi
5 BETRAEIR & FOIE L 7223, JRIKARRE & 2211 & hihH
L o7z, YB3 7 AR 0 S - BEEAEIR A
IO L 72720, FENRIEFRERZZ L. o<
F— VIR - 72 b7 2 7 2 VELAAL TLANY
v, A\SERGTXAME, EAF U8, TRILEY
B, klaxy s shMEREREYT, 5F
ERKEMBAIA 714 AVt v ¥ — ZERHOEN S
N, HO'PPP L#2Wranr., BRI O W TIE,
FEYRBEETZ MR PAO g niz, EEER KD,
R EOREHN CEFERRERBEN A 74 AL
vy — PR v o —lEESE (4R TN S
ni:.

HaRLBEAERE © MBZ38 &l ER O RO In R R 1%
7, 10D ERIICEE 7 LV —02WNic & birELE
Bhc RSAMSE RS, TRAMZE —/NEEETeEE
ZIESEEICER L 7223, PPP-PAO FERIZ A L
Tirote, HKHE (+), BB (+), BEFREZEL.

SHFTR  RBERE L TFETICRES K 0EEE
X U E (Fig 1-a), REMICI3BEE, BEEHERE L
CYEER, MofhdE, N, B BBAEN, BEICKR A RO 7,
Rz B IR OWEIEE R A T, iy 7 2
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Fig. 1 Palm photographs and X-ray view at initial visit

a : Palm photographs at initial visit

b : Sclerosis and fusion were observed in the 5th and
6th cervical spine.
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MEETIZE S F 6 Gt oRA, RIEREZHRD T (Fig.
1-b). #ZH o B Visual Analogue Scale (BT,
VAS) 1310 Th o 7z, ERIZKO—BRIMKIRTE T,
CRP 0.32 mg/d/, HbAlc 57%, VU <=FHT (—) T
Hole, TLVX—aY (=), #Y (+) V73>V,
Ry FTFAMEBEBBTLLX—=v 7L (+), 7
vk (+), vy Ay (+), W (+), BEER L,
PPP F&4iE 28 0% I Tl H RS & 221 & L A LN EF-AH,
IS REE .

CIREA AT R, ESE 20 N SE A B S 0 & Holic,
7= - AEDOAMNE, WAOHERE, & (Fig 2-a),
WREY v 25 oI & FEEmHEIK E S ERE CE D 5
HAREZED ., FroLTy 2 AMEETIE, FH
& R i RS ORI, tEaRR R EEGE R 7 (Fig
2-b). WK 4imm U EOEART v b3 D 2H &
(Probing Pocket Depth : PPD=4 mm) % 32.6%, Bleed-
ing on probing (BLF, BOP) 1% 526%, Plaque control
record (BL'F, PCR) 74%, &KX v b JIEHIEZ T
7§ Periodontal Inflamed Surface Area (BLF, PISA)
12271 mm*T®H - 7= (Fig.3).

-

O\ i Y )' ’]( :
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Fig. 2 Intraoral photographs and dental X-ray view at initial visit
a : Intraoral photographs view at initial visit, b : Dental X-ray view at initial visit.



210 H & th & f#f # % # i

Initial visit

PCR Stage Inintial visit
Mobility ojojojojojo]o 0j0f0|0O]|O
Furcation [ | | | jeeth 26
Involvement 1 1 1 1 implant 0
PPD B 435[523[324|424[423|323]323(2 323[333]434[535/53 8
P 645[544/434[333|323|323[333|3 323|324/425|545[546 PPD 3. Imm' Average
766 a]a]2]1 I D O
30 N i[5 @
PPD L 656 545(434/433|323[222]212 222 223445535 4-5mm 45 (28.8%)
B 635 423[323|1222]212{212]222 222 223|345[435
Furcation = 6mn 6 (3.8%)
Involvement BOP(+) |82 (52.6%)
Mobility 0 0ojo0jo0jo0]|oO 0 0|00 PISA 1227 Tom’
PESA 1875, 2mm*
PCR PCR 74.0%
Maintenance visit
= [
Mobility ojojojofofo]oO oj(ojofof|o
Furcation | | | | Teeth 26
Involvement 1 1 Implant |
PPD 322(222|1212|222|222|222|21 2|2 222(222(222(222(223
P 322(323|323|322|222|222|222|2 212(222|222(323(323 PPD 2.0mm Average
I : 2 ! -1-3mm 156 (100. 0%)
PPD L 333 322(222|222]212(212)2 212 2222231322 4-5mm 0 (0. 0%)
B 322 212[212|222[212[222]2 222 222]222|222
Furcation = 6mn 0 (0.0%)
Involvement BOP(+) 0 (0.0%)
Mobility 0 0(0j0|0]0O 0 01010 PISA 0.0mm:
PESA 1014. 1 mm’
PCR PCR 10. 6%

Fig. 3 Results of periodontal tissue examination at initial and maintenance visit
PPD : probing pocket depth, BOP : bleeding on probing, PISA : periodontal

inflamed surface area.

Red numbers : BOP (+) sites, Yellow paste : pus discharge sites

W NN E S A % (Stage 1M, Grade B) (&
RB2W : PPP, PAO).

ERNAE T KERTHEBIERKED O B F
VBT 2V EVEAE, BEIVEA RV T NREEL
T 5, BRI cEBEEEROREELHWNE LT
NSAIDs 2475 L, LEEEREL2 HWickKE e 7 vo
YEES N U U LS 21T S . MR EIR R I
J§ - BIEEIR O E R B D 2 h o T2BEIT, kBRI
%E & CAEYEWEIAE IL-23p HER (Fer o< 7) &
5 HET1 5.

HERAEE 7§ R OPENRERR R IC & 2 EERE
ENTD SN o T b, REEICHEEREL D KIE % 2
bl t, TNy 7 ZAMER (Fig. 2-b) 8 X U3
J 9=y 2 AMERED b FERERIZED T, 181
BRI & AT E L E L wiEERINE B 7
&b, PPPOFEV R 7RFZEMEHEEL EHBTL, H
BEgIRR L U CHlEIRREITH 2L & LTz,

HERAEHRE | RAEEIZ R O BE I OENIC D W
THEY - WAL TH o727, WHIHHHE L PPP o
T, ol AR AR A O A S & SR o TR DI D W T
FHZ4T, HEBEROEIEN T 21To 72, HEEERIRE
ELTTBL 27—V 27—+ L—=vr, B4
PR A M L 72, FEMEZIC 4 mm M EOEEAE T v b
BEE FTHEAERICRD 72720, BEoRBEIEHIC

wESENARE (7 9 v TFfifT: 17, 16, 15, 25, 26, 27,
47, 45) 21T o 1z, FE ol Ao YEE 2R L,
BBEEEBEEZIT> %, AL vFFr ACBITLE
(Fig. 3).

ERNAEE® © ERIC R IESERE R L, Wi
HipRpE2 BRI S, BIAEC B REm
Dl aFxy T, FBEREEE2BICER e
7w UiEF U LRGSR 2L 7.

HREIREORE & b I FEER, BIEIRIER & b
SEEMEIMZ R L7z (Fig 4). HASNENREER I IR E
SER, BESRER & b I —MRIC B (flare up) L 7=
23, HRENEHEERE T BRI BRSREIR 133 U < R
L, MR 5 13 7 HERIC, R31ESVICTEDK
BAWE L7, HELh 5 194 A CREERIZIZIENE
L, It F v - 47 2V 3 VIAEHIO Bkl L <
B, BEERERD VASIZ 1 BELREL, HEAEE
HRIER BT Z EAHREE 2572 (Fig 4).

PPP - PAO REICBS ¥ 2 AR

BRI SR 7 L oL ¥ — B E 3% K2 5 H 5
2%, PPPIIEY R 7 AT LG T 28R E 7>
ZRBEFTRENTE 5T, PPPIBEDHEED Cl
ICE g - T3V (Table 1), AFicH 1T 2 PPPBF I3
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Maintenance
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Table 2 Comparison of serum cytokine levels between each

Initial Initial  Periodontal At first visit groups and control
visit  therapy surgery maintenance (19 months
later) Serum
PISA (mm?) 12271 . Pal lant.
2271 897 0 0 Patients with ustilr:soii aZt?ernts Control
BOP (%) 526 38 0 0 periodontitis P th . I; . group
VAS 10 4 7 2 1 (n=4) with periodontits (n=23)
(n=10)
PISA : periodontal inflamed surface area, BOP : bleeding n n n
on probing, VAS : visual analogue scale. RANTES 8921695 7841876 66.7+52.3
MIP-18 788+62.4 62.4+585 545+16.9
- Flare up TNF-a 264+185 288+152%* 178+145
S X F Disappearances PDGF-bb 385x272 36.7+31.3 31.1£183
; of the palmar IL-18 16054972 169.2+814 1353+377
4 . pustules with .
31 years IL-6 26.7+10.3 231+16.7 125+275
% ‘ IL-8 179+84 271+167%* 169+16.2
Scale  Palmar Recurrenceof Healthy skin IL-17 884+296  1932+545* 7614638
erythema palmar without palm
pl.ls'tules ) pustule,eruption Values represent the mean®SD, pg/mL
and joint pain and erythema * : Significantly different between the groups (p<<0.05)
> —) ** . Significantly different between the groups (p<<0.01)

Fig. 4 Changes of clinical parameters and palm view
after periodontal treatment

il & 20 DIFBLIEG: % FB o 2 HHE H 80% DL | & EHERE
ENTHE LY, BIECIIRHEREAPPP O XA Y 22
HAFELTRZLNTW S, SEIOEFTH, HERERE
ZESEICAT S T L RIS L Twiz PPP - PAO
ERPYGE L TE Y, WEREREONEE 2T S
T L 7 o 7z, BRSO U3 e MW SIS B B o 4 i B
i, RICEERTCH-GAICENETH S, 172
PPP-PAO & MR HE & ORI, T X COEERER
JEIZ & % PPP % PAO SERDERE T L 2 ETE 72
b,m

PPP B D F AR I oW T, B S TRAeICIZE
HEhTwiaw?  PPP OJEHETIZIAT L TAEHIY
B, KENEICHHRPFESN D, ZORRIC
IL-8 DRI TOREAMDOZAPHEZINTE D, K’
EIIC BT B EENERT LT IL-8 DRSS ERH &
NTw3? 351 PPP REIEEMIS A 5 K EM % 1T
vy, Thl7 B3 mRNA ~4 2 u 7 LA ki 2fT-7- & Z
%, IL-17C, IL-22, IL-23pl9, IL-36 72 & O MM A
ARonk® iy oaEEYIEc kb, RkER
ffEC IL-17 2 L T D IL-36y OZEE « FEd 25hEER X
N2 YR BK IL-23 PHE SR 7 2L 7 < 7 ($7 IL-
23p19 #ifK) #3 PPP - PAO & DIERWBZICEMNTH 3
Z 5%, PPP-PAO OiEHEKIC IL-8, IL-17, IL-
23p, IL-36 % EDHA b AL vaBEboTED, Zh
5AYRERLIMPCES§ 5 2 LT, JREE - FAEIC
BE L TwarBEERAE Y, EEIC Murakami 5 13,

Reprint with permission from reference 30

PPPEFCMIEIL- 17 LR T2 2 L2 WMELTWL
2% —5C, 1B RE o Mg T IL-8 i &
EHE LML 72 & 0#ED A% 5, %72 PPP-PAO D
FIEICRICBE ST 5 IL-17 DR K BE To@FEIFIR
242 - Porphyromonas gingivalis DRI & 5T, IL-
36y AW LR MR S EEA I N D 2 EBRE SR TL
2P zZThhbhiz, WE%L%2HET 5 PPPEFOIM
B A A4 VEBOMBITEIT Y, EETREE, AR
DHEHT BIEPPP B L A L72Y, ZofE,
PPP #H 94 2 ARBEEICE VT, % - JEPPP i
JH 28 AR & LU U I+ IL-8, IL-17 23 =T
LTWw7 (Table 2). 73 XRTCOHEIELLIICH T 3
PPD=4 mm (%), BOP ®%[4 (%) # & O* PISA (mm?)
7, IMiEF IL-17 & & EoMBEZ R L~ (Fig5). @
FER X b R R OETICELIMIE T IL-8, IL-17 2SN
L CPPP O EETERICBEE T 2 RIREE I R S iz, 3T
FEOHEDL A, PPP DU 2 7 WTfrE & LT oM
(#E3EE B) 0&Ak% 67, WHEHREOBE (HEEB) »
PPP: PAO DJREELFIC KRE &RE 2 B3 L 2L
Tw3 (Table 1),

—/C, PPP it L COfRERERE L L C3HES
I IR 2% CfThbn, MBI NI:BFEOKN
8 | PPP - PAO DJRREMES G S hTH v, itk
TR R D 6 HR0P) % LR 2 fERA R LTV 5,
U7 L 7)o ki il 13N o Z 28w 0o,
EHHEET TOMEPNETH 5 L, kb
OBRHMOY 22 6527 i), HEARRIZARIIE



212 H &K BB OFE ¥ M O He6E Hi4E
Probing pocket depth Bleeding on probing Periodontal inflamed surface area
(PPD) (BOP) (PISA)
IL-17p IL-17p IL-17p
pg/mL pg/mL pg/mL
300 300 300
250 . ° 250 . 250 °
200 200 200
od% 150 150
100 100 100
0 20 40 60 80 100 0 50 100 0 500 1,000 1,500 2,000
(%) (%) (mm?)
r=0.67 p<0.05 r=086 p<001 r=065 p<005
PPD24mm (%) BOP (%) PISA (mm?

Reprint with permission from reference 30

Fig. 5 Correlations between PPD, BOP, PISA and serum IL-17 levels in palmoplantar pustulosis patients

B, DRRY - R EHI A 7 PPP I
WS B A O MR BRI & L CHR AR 2 BRI AT

E: S )

WLAE, AARRERIAS & b Tl s e TEIIREES
D TFE % 2022,°C, PPP - PAOBIRIC B W TIZE
BHE EBMEOEENFICEETH S I E2RLTW
. HMREEOMBER X CHEIREZ BT 200
LWTHAE  HEIR S ORI, SR OBEELBEETH B,
2022 4 12 A&, EWBOEL - sRHERT % 38 2 T
e B R BB B TR 2 832 B Bas 5 7290 S 4%,
PPP - PAO I3 % ERFBLEEE O € 7 LRSS0 o WA
HE - JREHESE OSEE ICIA THISE - R RICThh
5CLickb, PPPEHD QOL D 5 0 Hi#EEH
DHEENKE L WFHE NG,

AMFUBIL T, BIRT < SFISER 3 0,
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214 H A& 8 & &/ F % M 36 oot His
JH = H#fRFras 66 (4) @ 214~223, 2023

EREMEOBTFHESicB AT v A D

b #H REEK® B & B K B E T O#
(S N OO SR RN I SN S U AT
N E &N B ot

URBCREE R BE AR Ze Rl e a ey 3 i
MEEREARCS BLEY N Y F— 3 VEEE

ex

HW 5dE, A7 7y v 77 30 — RO EEEHRFICF L CHEAELTWwa 2 EMNHELG 2T DD
DHD. ZITHRFERTE, AT TV r A OWREMIEOEIFHIE~OBIc T 23R L, FEEEOREME
B % ORI > W TR L 72,

MElE & O L EIRBEE OB EMESE TV E LT AEIREMEgR (MPDL22) ZHw/:, &)
IZ MPDL22 2B 2h T 7> v AD¥E%Z RT-PCRIELELRICY T AF 7 ay MECTHRLL, R
MPDL22 I0#IRMG A 7 7> v A TEHEIHEHLAY = RS 7 L v B2IFML, A7 7> v ABEEEOHIER &
iz, VTV E 4 L PCRIEZE VoG RALBIER FFBLOFHA 2 Ei L 72, & 51 HARNRERM: A 28 B I
BUIBHT TV ADT ) LU 4 FEBEENT 2 BN E LT, KRR BRI % 22 UM E % &
ZMIENTEBEDIH, ANENDSIMENHEIN UL ENRE LY — Ly —7 2 ZA2FEBL (R
RS N7 LSRR TS 629-2), A5 7Ly A DBEBEFLHEEHAAZ Y Fu— VB CoflERE) & H
L7z,

B MPDL22 BV THT YV ARKRLTOUBE I ERHELER -7, ZLTIRTIZ Py B
MPDL22 e8I 2 h T 7'v v A OBESRIEHEZIMGIL, GIABER AR T4 Ry F v, FRT4 27 F >,
[Blas—7voRBEE2BISEL LR RWELEL, 6127/ 074 FEEBITZ B E L 7R
REZEDL Y =Ly —7 T ADFER, —EHLA (SNP) rs181943893 (54 HH DGR G CItER) L
rs72555383 (33 HH DIGHE GCT MK EK) ILBWT, WNEBELD~A F - EBRTHECEREE2RD 2,

filiaw  AFRAERE 0, AT 7> v A DRIREMEO B~ 02 EESE, S6ICAT TV AD
SNP rs181943893 & rs72555383 A% H A AAREEME o A 28 Dy BB ER T O— 2 TH B T L W RE I iz,

X—J—R:AFTTv A, HEREME, SNP

BEEEEES  BETA

T 565-0871 ARPRMFRHETILEF 1-8  KPRKRERFABE A Fu R O G AR
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B FER D MEFTIC & b T84 U 7 R R & e o R RE I [\
BaesZ iz, HABFRCBIZRKAETH, T
NE Tt 220 EABBEEREPREIL T
3. LoLids, F - kX r VESOEHBIKZ
T2 FREBIIOERLTDICBHIN TV S EiF0 R
T, ZOFEMAE S TEMEE AANICHIET S ik
b, HEMBROBAENLEEED &S LT EAE, XD
B ORI WS ERE 2T 220D E b
OTEERMEREL LTEIATVDS,

AT TRV Y — LIRS B8 v 2 B R
RC, IHEFLOT 2 BEEDEVY S IO 2T
fr7aFy—¥ (HBF T CRKEE), 207
2RI X v Tar 7T —¥ (BF 7> D EE), 2ffo
vy rrusrr—¥ (AFFALG KHEEN
2V 254 v FuFT—XiE~e by s RAs 0T
v 77—+ (MMP) & FRERICHIfES = b Y v 7 255 i
KThy, HAMBEBRT2E - AV FPEEVo
BRI = P Y vy 2 RIc L DR EhTwB Tk
Mo, YATA v 7Ta T 7 —¥ MMP 23t EMEoE
WIS LT AT EBHEPIC R D DDOH B,
7z & Z1E, MMP-1/3 25t Ak BB EE R o —> T
HBAHEMED S 5 T LY, KA D AL gt A
BECHEI NG S VLT 2= TOVIERERE D T 7
vy CBIEFOEEMNFERTHZ LY, #57v v K
DA OB IS L Tw b Z eV R G s h
T3,

HTFT VY ARIIY—LRHTS 7T F—
ZADFRKEETT, A7 7y ADREEICKD, M
i BOEWEDERSEL 2 2 LAWESH T B,
In vitro DEBE» S B, H7T 7o v APWEEMEOE
B - I R ET 8 CHREBIERICBES LT
5 ERESNTLEY. £, HARREDMOE
REBHRICBWT, AF 7y v G OEERENEEIC
BLEREZIRTVWEIERS, AT 7Y GHHEEM
BOBIEICES L Cw 2 AEEAREEh T 3D,
TV VARAT T UGERLRY v T T =X
DHEEIND 0, AT T v A b R E M
ICEEARZEZH S T2 AEEELNE CRB SN B D,
iz E RS TuR,

(REEME R 2%, 1BMEE R & xR e D, 20
AR (EEEEEERIN, 72y F A brA%)
o NICKBRNIIEL D 5 2 L2 HE T2 HALT
H2Y, EEFEORREGE LT, BREEEL TR
BEANFHIEZFED B Z b, BHHEEAR & T CEER

AT 7y ARSI O B T o & IS 2 215

BEAKELEE LTV S ERREILTwEY, 2
D7 DEEEEEE T OWEREZ HINE LT, RIEMEY A
FA4 v (IL-1% TNF-a) ® MMP-1/3 7 £ O#E{ET
LRERT DB AAT DN T 20310 2 03kl BB
FEB L NEITOX D= A LIIMRAE LTAHEEETH
5.
ZZCHRETCEATF Sy AIIERL, T g TH
EhEINTOELoAT TYy AOwWAMBOE
HHEOHR 2 &5 MicEAEBEE~0&E %, in vitro
DT ZELCCHHETIL2HNET S, SbichT
Ty A HMRERE R 4 o BB EE R T T H B AlEE
ME, BEILHEZEBNICETICE2 LY — Ly —
PIVRILK BT ) LT A VRN 2 T 5
EEHWET B,

MR B L UHE

1. MRREEL S CICHE

< Z IR (MPDL22) 1) 72 5 iz = 7 Z A3
Mtk C2C12% %2 FBRICHE L 72, MG EICIE, 10%
Fetal Bovine Serum (FBS, Equitech-Bio, USA) & 60
pug/mlHF =4 v (REHMETE) 2Z 7 a Bk
A = 7OV R (MEMa, FIGHEZRT3E) 2 Hw
7z. MPDL22 ‘& &M~ O 3LEEEICIE, 10%FBS,
5mM B-7'Vtu U Vg (B-GP, AEHIZET ), 50 ng/
m/ 7 AVE Vg (RADEMEZETEE) 2 x 72 MEMa %
A, 2HE/ZE3HI L ICEMRHmT 22 itk
fTot, BRWA 7 7y v ATRENGLAY = RS 2 +
> B %, Santa Cruz Biotechnology (USA) X bEEAL
7 13).

2. RT-PCR

RT-PCR %, BT 7> ARRWT I 1 <— (Table
1) & PrimeSTAR Max DNA polymerase (¥ % 534
#4) % F\» T PCR Thermal Cycler Dice (¥ 5 531 %)
12T PCR KIGZ1T\, 8577 PCR EY % BTICHE L
7z,

3. YUIX&>JOv bE

EREMEE 7o F T - A e Y —H 7 FIVEE
Complete Mini (Roche Diagnostics, USA), 10 mM 7 v
b+ b Uy n (RYEHZETE), 10mM B-GP, 1 mM &
W R NFYUEEF B U Y L (SIGMA-Aldrich, UK) #
WML 72 RIPA Lysis Buffer (Millipore, USA) %1%
4°CT 20 IR L, MfamS 28/ L 72, FINL 724
TR vA SRR 2 w0 (12,000 rpm, 4°C, 2043) L, Ei&
Y EEERS E LTI L, ki, B#onrk:
& R EERETIC10% 2- AV T2y — v (F
JAER T ) &4 Laemmli D 4XH > TNy 7 7 —%
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Table 1 Primer list for RT-PCR and real-time PCR

Gene Primer (5 to 3)
Cathepsin A Forward : GGCAATACTCCGGCTACCTC
athepsin Reverse : GGGAGTTGTCGTTCTGCTCA
. Forward : TACGACCATGAGATTGGCAGTGA
Osteopontin

Reverse :

TATAGGATCTGGGTGCAGGCTGTAA

Forward : CAAGGTGTGTGAGCTGGACGA

Osteonectin .
Reverse -

CGAAGGTCTTGTTGTCATTGCTG

Forward : CAGGGTATTGCTGGACAACGTG

Type I collagen .
Reverse :

GGACCTTGTTTGCCAGGTTCA

Forward : TGTGTCCGTCGTGGATCTGA

Gapdh

Reverse : TTGCTGTTGAAGTCGCAGGAG

mx, $v 7% 95°C, 53 TMARICEIRICE L
SDS-PAGE Iz TESKIKEI 21T 5 7z, WkEIf& 7#, PVDF

FS AT r—A 7Ly (Milipore) BB L., —
Rk, 177> v A $ifk (Santa Cruz Biotechnol-
ogy) B & U8 B-Actin Fifk (SIGMA-Aldrich) % w7z,

4. DT T ABREEATELSVICZVINIEE

BEfiiE B3 i MES & (50 mM MES (pH5.5)
(FARFEDFZEAT), 1 mM EDTA (#4934 %), 15
mM Z-Phe-Ala-OH (FIYEHIZET3E)) 2L, 37°C
2T 30 SREIRIGE 72, 10% b YU 2 v o FERR (e
T3) 2Nz ezEEEE, & (10000 rpm, =i,
247) L, EFCALVE 720707 F (FGh
HMTZE) Z5RIC2-A VAT ¥ ) —)VEFH 50 mM
+ 2 EREME (pH 95) &2 UL, WG 355/460 nm T
HE L0 Gen bRy, BEIR RSy v
BRIk gL 7z,

Y URIERBIFIVIMETINT I v REAY VY — R E
L, XA+ Iy FTm7Av7 v A Rt R
(Bio-rad, USA) # W C&FfFL 79,

5. RNA O & & U cDNA O1ESY

MRS 5 o RNA Mt ik, ZEafhH RS RNA-
Bee (TEL-TEST, USA) ZHw/-, filitH L7z RNA i
%L, DNasel (#5534 F) % T DNase AL %
fiotz, bbb, 37°CITT 30 43 DNase I LEEH,
80°CIiz T 243 EDTA (05 mM) APz & b DNase I
EAELE R, =8 — iR % v T RNA 2R3
L7z, B8l 72 RNA #8578 £ L ¢, High Capacity
RNA-to-cDNA Kit (Applied Biosystems, USA) % H
W TR E % TV, cDNA Z/ESIL /-,

6. UT7ILEALPCRIEIC & DEEFREHEN

U7V % 4 L PCRIEIC & B#HTIZ, cDNA % §57 &
LT, Table 1 8 RT KB ETFRENZY T VI A L
PCRAT 54 ~— (¥ 534 F) #HTHERE 2K

L 7z. PCR KJi3i& Fast SYBR Green PCR Master Mix
(Applied Biosystems) % >, Step One Plus Real-time
PCR System (Applied Biosystems) i Tf7-> 7z, %8,
FEETOHBHRIZ, "I AX—E U EETDO DT
H % Glyceraldehyde 3-phosphate dehydrogenase
(Gapdh) #WEMa v b e — VEEFE LT, BEEF
OFBRICNT HHENEE L TEHL .

7. T9J—-LY—JIR

RECRA- LN ERE 2 22 L, HARBRYS2D
DWEAED IS W BB A L S i BE
(44 %) o T, FHECHORIMETOA v 7 4 —
LR aviey b6 NBERE D 5 RN ZE I L,
77 L DNA 2 L7 (RERKRY e M7 7 LSRR
5 629-2). =7V — LR, 9475V &, =
YV — Ly —2 1 2%, BGI Tech.(China) I2&FE L 72,
Thbb, 7/ L DNA DOWAGIZIE E220 Focused-
ultrasonicator (Covaris, USA) 7%, T2V — LiEff &
54 75 1) — B8z 13 Agilent SureSelect Human All
Exon V4 %7213 V5 (Agilent Technologies, USA) #3H
Wwhohie, TV —LY—2 T AKX, HiSeq 2000 %
7213 HiSeq 4000 (Illumina, USA) »HwHH, 7T
YRV — s U AR ERSI N, TV =Ly =7
I VAR DE/ESN/Y — F%, Burrows-Wheeler
Aligner BWA) 2wt M4/ L&HEE] (hel8 %
7213 hgl9) <y ¥ 7 L7, Picard 7z 56 )i
Genome Analysis tool kit (GATK) ZHWTT7 54 » A
YhL TIAVAV ML OELONTVCF 7 74
)V & SnpEff tool 2 W T, dbSNP 7 —4 R—27% 5 )
210007 ) LF =9 R=A~DT ) 7= arviito
. Bohhkz sV —Ly =0T AT —41%, EE
R ZEFTN @ DNA Data Bank of Japan [ &$% L 7=
(JGAS00000000024 & JGAS00000000040) , 1 BEM: b FH 4
HMEHWT RNy bo—VBE GWEEE) L LT,
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Human Genetic Validation Database (HGVD) # fw
7 18,19).

8. METFEHIEER

In vitro DFERET — & 1 FHE L EHERE TR L, B
BEEMEL, Student’s tEEZ AW, ¥/ L7 A4 P
RN OB BEMEX, 1 ZFEREEH O, BEK
HE 5%ICHREL, pEIEEAKELZ THIZEACHE
ZHb LHWL 7.

& R

1. MPDL22 (L6132 HT T2 ADRER

MPDL22 %2 5 NIC R Y7 4 7ay ba—)L C2Cl21c
B2, 77V AOHBRERF LKL, T42bb
MPDL22 7¢ & TNz C2C12 & b mRNA % [HIY L RT-PCR
ZiTot A, MPDL2Z2ICBWTHT LY AD
mRNADFEH L T3 2 LA S 2 E -7 (Fig 1A).
& 512 MPDL22 8 & U C2C12 & b & v o8 7 B VAR 5y
ZREINLY RS v T7uy bEEHELZ L Z A,
MPDL22 i BWTAHT T v AY v REBLTY
%2 EDERC & 7. (Fig 1B).

2. INT I N BOATT L2 AINEIRIRDOIRE

A5 7 v AHMPDL22 OBHMIEMLic ED & 5
R TIET R T A 201, ERWA T T v
ATEHEMGELE RS 2 F v BE2ERIC L7z, £
¥, TRF 2 b BA MPDL22 it FRIcE S5
2 0HMER L T, MBS FE I NS & Gapdh DFEHLH L
HT2 2L HEShTL3 I LA 52, MPDL2212 30
UM DIRF 7~ BEHNEZE6 HREEEL, Gapdh D
HBE VTNV Y 4 LPCRIZFICTHELEL, ZORE, ©
RS2+ BEHBEMLTH Gapdh DRBICERE L %%
BOBIpolzl LB, 52 v Bl MPDL22 @
WA FERCEE L w I EBHL» E 57 (Fig
20). ZThETlc, AF T v A RHET 3 LHEREHE
BIFlEhz @i shcwa?, 22T, 2R3
7 + v B % MPDL22 Ol hific 8% KIiE 3 » it
U7z, ffEEnER o S iic Mg oy v o7 &2 Hv 3
CEMNHRELREIN TR S720P, TR527 v Bk
filic & 2 MPDL22 @ % > 238 7 & D ZAV & fE i i i 3t
L7z, ¥7%bb MPDL2ICTRS5 27 v BAFML, 4
A7 5 N 6 HRICHifg 2 EUR L & v o7 225 L
72, ZOREHE, T332 Bl MPDL22 D% o382
BE2ERBCHAES®LIELS, TRI 7 FUBIE
MPDL22 O = HHl T2 Z L HE L 2o 2
(Fig. 2B).

Rz, X527+ BAMPDL2Z2ICEWTHT T
v ATEFTEM A I T 2 2 8ET L 72, B5# L /- MPDL22
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MPDLZ22

b |

C2C12

MPDL22

e N—

C2C12

Cathepsin A

B -Actin | “E——

Fig. 1 Cathepsin A was expressed in MPDL22

(A)mRNA of MPDL22 and C2C12 was isolated and
the expression of cathepsin A was assessed by
RT-PCR.

(B) Cell lysate of MPDL22 and C2C12 was collected
and the expression of cathepsin A was analyzed by
immunoblotting.

% [\ L 2R K T, 30uM DT R5 7 b B %
WL, 37°Cic < 30 pERISICh 7 7> v A BERYG
MEHELZ, ZORE, TSPV BiEAT TV
ADOBREEZERICIFIL 72 (Fig.3A), 561
MPDL221230uM DT R5 7 ¥ BEEHEML, AR
TS HIC T 6 HRSER ISR BE2EINLTH T 7
U ABEEEAMELLLEIA, TS U Bids
Ty ABREEAERICIH T2 L2 RVEL
7= (Fig. 3B).

3. INZ7 b2 BO®RIREMEOEFMBEEIIEAN

e

IRZ 7 v B OWRBEHE DB I~ 05 R
TERRERE T2 L2 HMWE LT, MPDL22 iC 30
UM DOITRT 7y BERFML, AKCEERHIZT6
HREEEERZICRIN L, AP LBIER T 0FKHE Y 714
A L PCRIBICTHET L7z, ZOfER, =57 PV B
3ARTARVF Y, FRATARIF v, BLUO IR
ST VORREERICEA I L EDHEL E RS
72 (Fig.4). kD 5, =~X5 27+ BAMPDL22
KB RAT 7Y v AOBERIGEFEZIGIL, GRS E
KFARATARVF v, ARTAXTFY, THas5—
FUDFRBREWOSEDLENHS L ER ST,
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(% relative expression)

[
80 1
40
0
Control Ebelactone B

B (mg/ml of protein) *

154 [

10 . |

!

0.5 [

Control Ebelactoneé Control Ebelactone]é

Day 4 Day 6

Fig. 2 Effects of cathepsin A inhibitor ebelactone
B on cell viability and cell proliferation of
MPDL22

(A)MPDL22 was incubated with ebelactone B for

6 days. mRNA was isolated and real-time PCR was

performed. Data represent average and standard

deviation of three independent experiments.
(B)MPDL22 was incubated with ebelactone B for

4 or 6 days and total protein was assessed. Data

represent average and standard deviation of three

independent experiments. Asterisk means p<<0.05.

4. BAANREMEARBEZEICBWIHTTIAD
EInF SRR

REEEBRICN T2 H T 7y v A DEIRTF4H %
AT 22 E2HAME LT, RIFRRICTHELLZAA
NBEAEEEAR 442D — Ly — I T ADT —
GR—ABBEfFRH L, T T ADT 7 L7 A4 FH
BN 2EE L7, Thbb, RENER[LEFICE T
2hT 7y AO—HEELR (SNP) O~ 4 F—XE
fZTHEE (MAF) 21 L, HGVD 2 NHEEE LTH
A ZHEWEEZFAOTCHERN L, Z0fR, 277
> A @ SNP rs181943893 (54 & H D ¥idk G 75 C 1o £ H)
& rs72555383 (33 & H DL GCT 23Kk%K) icBW»T,
SRR L EEHMEICB T2 MAFCEREZ2R D
(Table 2). rs181943893 Tl p fiEilx 0.018, #* v Xk

(% relative activity)
120

80 1

40 1

Control Ebelactone B

(% relative activity)

120

B %
80 1 L
40 1
0

Control Ebelactone B

Fig. 3 Ebelactone B inhibited cathepsin A enzyme
activity

(A) Cell lysate of MPDL22 was incubated with
ebelactone B for 30 min at 37°C and cathepsin A
enzyme activity was assessed by cathepsin A
enzyme assay. Data represent average and stan-
dard deviation of three independent experiments.
Asterisk means p<<0.05.

(B) MPDL22 was incubated with ebelactone B
for 6 days. Supernatant of MPDL22 was collected
and then cathepsin A enzyme assay was per-
formed. Data represent average and standard devi-
ation of three independent experiments. Asterisk
means p<0.05.

053 T 95 % EHX A 0.31~090 & 7% b, rs72555383 T
Ep fEIZ 0042, A v Xl 1.62 T 5% EEX I 1.01~
261 Chote, Dol ehs, AT 7y ABHAAN
ICB T BRI AR OB EHNER T CH B 2 LAUR
BRI N,

Z =

KR T, = Uy 7 XANEEE D T 7> v A DOfE
AR A~DOEDL D 2 T L. ZO/E, HT77
v ABREENTLEY =R F 7+ v BosliR A
BT AERABERFF R TF ARy F v, FRATFA %
vFv, BXOIHas -7 oXBE2ERCHAS I
LCENHSHERD, AT T A DB ICES
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Osteopontin
(ratio to control)
1.2+
*
0.8 =
04+
0
Control Ebelactone B
Osteonectin
(ratio to control)
12+
k
0.8
04
0
Control Ebelactone B
Type I collagen
(ratio to control)
12+
- *
08+ =
04+
0
Control Ebelactone B

Fig. 4 Ebelactone B reduced the expression of
osteopontin, osteonectin, and type 1 colla-
gen in MPDL22

MPDL22 was incubated with ebelactone B for

6 days. mRNA was isolated and real-time PCR

was performed. Data represent average and stan-

dard deviation of three independent experiments.

Asterisk means p<0.05.

S LT3 AEESTBINZ, E51C, Db dfR
HL T2 HARANMZERM M E R EEORMIMLK b it L
727 LDNADIZ Y — Ly — LUV AT—F R—2
PRI, AT TV ADT ) LT A4 FEEBNE T
7. % OFER, SNP rs181943893 & rs72555383 I2 1> T
RFARE L REBBEIC BT 2 MAF ICHEE2D - L
Do, hT Ty ADHARNZERME N FE A o7 B R HE
BT DO—2TH B AR RE I Tz,

AWFZETIE, ~ U 2Bk MPDL22 % v Tin
vitro TOH T 7 v A OEMARBAH A~ DOBbL b 2 iRET
Lz, —T, BETFLRMBN C & BRI 2%
BEORMBIME AT WS Z D5, in vitro MRS
KBWTH b Rk E H w2 2 EZEE L,
L2 LAD 56, b FlREMARcOD T 7> v A DF
HrEyz2yr7ay MECTHRETE hho/l
5, b FEBREHGCO A F T Y v A OFEBSHE T
H2EEZ, < ARREMREE 2 H v ORI 2 2T
Lz, 58iEH T 7y v AFKB O b b iRk %
B2 L, i vitro HIEREEZTOBLENH B EEZ LN
%,

AR CHWELZ I — LAY — TV ADT— & R—
A BWT, 44 40 HARNZEYE A 5% B35 O V4
13 3255 /&% T, TRTCOEEDN 4 mm MU LOwERT v
FERLTWAESD  —g5C, T 28 4 EE Rl e
FEICB VT, 30~34 BT 4 mm DL FowEEE
7y FEETLEDOEAIZIBI% EHREZINTVRE L
5, FEERBICN LT, 4 40REEERLESCE
WTHRARNE LT LTw S 2 LR SN,

AT Ty APRREETFOEBELT, HI77 Y
7Y F—3 29 L CARASAL (cathepsin-A related arte-
riopathy with strokes and leukoencephalopathy)? 3%
HBINTVWS, HI7 7Y F—3 AREROHSNE
WIEERZ LD, BE L DAF T+ v A D SNP A
XhTwzY, —47T, CARASAL &% et B8z
FBXE2LD, EHRSNPELTHT TV ADIT3EH
DIFFEFINN C 6 TIKERET R EickD, 325 %H
DT EIBETNVX=Z VPO ATAVICERT 2
SNP 235 & LT %0 AFF% T I3 rs181943893 &
rs72555383 23X IR & PEEEREMIC 8 1) 5 MAF IcH 7
PRDLERRWELED, HI5 77U F—=V R
& CARASAL TH#E &N/ SNP 13— L TE 5T,
SHILRIRIAPDLEEEZI SN,

AFRICEB T, NEBLEAREBEICZEV T
rs181943893 & rs72555383 ® MAF IcHE %2 5 T
EEFEWE L7z, rs181943893 i3 54 % H D HEEERFA G
»5 CICERTZSNP T, 73/ BRINICIZHEE K
EFXHRWVWSNPTH 2, 2Dk, hF 7 A DK
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Table 2 MATF of controls and cases

Controls Number of samples Cases

Number of samples

reference 535 reference 29

rs181943393  hetero 139 hetero 11

homo 19 homo 4
MAF 128 MAF 216*

reference 26 reference 8

hetero 128 hetero 14

2

TS72555383 homo 219 homo 22

MAF 759 MAF 659*

75 5 N HBUCZAIZ XIF X 750 SNP RIS h 5 28,
Z OFMNIRHTH %, —J7 rs72555383 1 9 #ifie T HIF
LTCwduAf v rB—2RETSHSNPT, v > rhh—
ORETBIEICEIVIT Ty ADKEB AT S
T EAHME IR T B, KBF%IC T rs72555383 @
MAF 3EBERED1E 5 BERIE» >, 2070, &
BECEAIT Ty ADKEPREA TSI LT, B
MR AR o0 1E MR 25 U (BBt JE R 0 FEHE - 3
ARFERESh TV LRSS 2 L EZ NS

IhETicbhbhizd, RFREICTHELZARA
BEMEEEAOI I — Ly — I TV ADT —F _R— 2R
ZHEALT, S hEETHREMEA L OB ER
HEETCH IR EHRE L TELED, T, K
W THEML 7247 7 L7 A4 FEEMENT I Iz 2h o/
BAPERINTY S, KFRICE T 2 REMEE LD
PEE B E R E T o &E 2, TEEERE L WSRO
MAF 25 p 8 0.05 A3 & i 72 T B A A1 E EE s
Hb EEENT D, BT 7 LT A FEEEAENT
ICB T B REANEEZE ) 1 p EA50X10 LU & &
N5 EED?, 10000 AMEEOBERER TS 2 L
HELlwiahTwdY 5% #7577 v A2ELD
& T %R 2 o BB B RIS T2 & D BAREIC
T B3I, WO BNEOFEEEZ OGN D,

&

AR ICBWT, ZF 72w A FERBHN D5 25
fasfbic 8% RIFdT 2 ERB I, £z, Rk
BRI S R & NHREE I B W T, AT v A DSNP
rs181943893 & rs72555383 @ MAF IC#iat £ E B %
HDIZEDS, BT T ADBHANTBIT 3 EEE
R OB EBEEER T TH B T ERE I N,

BRI JSPS BHIFE 23H030810 DB EZ T /e b DTH 5.

Asterisk means p<<0.05.
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Effects of Cathepsin A on the Cytodifferentiation
of Periodontal Ligament Cells

KITAGAKI Jirouta'?, MATSUMOTO Masahiro!, FujtHARA Chiharu!,
SakasHITA Hiromi', HIRAT Asae!, YAMASHITA Motozo',
KitaMURA Masahiro! and MUurakAMI Shinya!

"Department of Periodontology and Regenerative Dentistry, Osaka University Graduate School of Dentistry
2Ajjinkai Rehabilitation Hospital

Abstract

Purpose : The purpose of this study was to understand the effects of cathepsin A on the cytodifferentiation
of periodontal ligament cells.

Methods : Expression of cathepsin A was assessed by RT-PCR and immunoblotting in mouse periodontal
ligament cells (MPDL22). MPDL22 were incubated with cathepsin A inhibitor ebelactone B and calcifica-
tion-related gene expression was assessed by real-time PCR. To evaluate the genetic risk factors of cathepsin
A for aggressive periodontitis in a Japanese population, we utilized an exome sequencing database.

Results : Cathepsin A was expressed in MPDLZ22. Ebelactone B clearly inhibited the expression of calcifica-
tion-related genes osteopontin, osteonectin, and type [ collagen in MPDL22. Two single nucleotide polymor-
phisms (SNP) in cathepsin A, rs181943893 (c.54G>C, p.Leul8=) and rs72555383 (c.33GCT [7], p.Leul9del),
showed significantly different minor allele frequency through case—control exome sequencing.

Conclusions : We found that the cathepsin A inhibitor ebelactone B inhibited the cytodifferentiation of peri-
odontal ligament cells. We also found that SNP rs181943893 and rs72555383 were genetic risk factors for
aggressive periodontitis in a Japanese population, indicating that cathepsin A plays an important role in
maintaining the homeostasis of periodontal ligament tissues.

Key words : cathepsin A, periodontal ligament cells, SNP
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Fig. 1
(a, b) : Situation immediately after orthodontic treatment of 50-year old female patient who
presented with missing maxillary left and right central incisors, (c) : Panoramic radiograph.

EnEEneEs

Fig. 2
(a) : Dental Designer (3shape), (b) : Digital trimming, (c) : Digital waxing, (d) : Digital wax-up.
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Fig. 3

FOINT—rTa—EEALTarEY Yy LY U BERT - 72 1IEH 227

(a) : 3D-printed plastic cast after digital wax-up, (b) : 3D-printed plastic cast before
digital wax-up, (c) : Clear polyvinyl siloxane index (EXACLEAR, GC) pressed on the 3D
cast and polymerization, (d) : Fit of siloxane index was checked on 3D printed cast before

digital wax-up. Small holes were prepared for resin composite injection (arrows).
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Fig. 4

(a) : Removal of old resin composite and decalcificated legion (arrow). Distoversion of both lateral incisors were
observed, (b) : Conformity to dentition was not a problem, (c) : Application of K-ETCHANT Syringe (Kuraray Nori-
take Dental), (d, e) : Application of CLEARFIL MEGA BOND 2 (Kuraray Noritake Dental), (f) : Polymerizing the
bonding agent, (g) : Injectable composite resin technique with CLEARFIL MAJESTY ES FLOW A3 shade (Kuraray
Noritake Dental), (h) : Shortage of resin composite was observed after light-cured (arrows), (i) : Additional resin
composite was placed inside the index, (j) : Re-polymerizing the resin composite, (k) : Excess resin composite was
removed, (1) : The proximal area was separated and dented area was repaired, (m) : Immediately after polishing.

L7z, $RTOHBIKE W TRIFAFHRIES 0T avAYy bLYrERALEERRERRE, S aEc

(Fig. 6). B s BEORLE ST, WO, Wotis X e
W, BEBHHEZI D22 BREASH 72 & 0B 3E - R E T
x = ZEEEOBEE LUBHShTws, avEYy b L

Yy EHOIEEREEIR, RREZT TR, SOl
AR, BEEVEEBMEI O RIBI 2 AT R E LT, HHEAESRNAELS b, RIHEEL A, M



2023 4 8 A

FOINT—r7a—RERLTCaryEYy P LY VBERTo 7 1 E 229

Fig. 5

(a) : Air bubbles in the resin composite (arrow), (b, ¢, d) : Removal of air bubbles and repair.

Fig. 6 6 months follow up
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Direct Composite Restoration for Esthetic and Functional Disorder
of Anterior Teeth with a Digital Workflow: A Case Report

TAKAHASHI Motoi, TAKAHASHI Rena and SHIMADA Y asushi

Department of Cariology and Operative Dentistry, Division of Oral Health Sciences, Medical and Dental Sciences Track,
Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental University (TMDU)

Abstract

Purpose: Recontouring of anterior teeth is often required as the final step of orthodontic treatment in
order to optimize esthetics and functions. Orthodontic treatment may be performed on the premise that
direct resin composite restorations are less invasive and show higher bond strength in comparison with indi-
rect resin composite restorations. This case report describes direct resin composite restoration on the maxil-
lary left and right lateral incisors and canines using the injectable composite resin technique with a digital
workflow after orthodontic treatment for esthetic and functional disorders caused by missing maxillary left
and right central incisors.

Case: A 50-year-old female patient was referred to our clinic and presented with missing maxillary right
and left central incisors that had been extracted. The following were observed after orthodontic treatment:
(1) Approximately 2-mm spaces existed between the maxillary lateral incisors and canines on both the left
and right sides,(2) Tight contact was observed between the maxillary left and right lateral incisors.(3)
Esthetic and functional disorders were observed on the maxillary anterior teeth. After taking an optical
impression with an intra-oral scanner, the restorations were digitally designed and transparent silicone index
was fabricated from a 3-D printed cast of the digital wax-up. After the lateral incisors and canines were
etched with phosphoric acid gel and a two-step self-etch system was applied, the transparent silicone index
was set on the anterior tooth. Highly filled injectable resin composite was applied into the transparent sili-
cone index and light-cured for at least 20 seconds from both the labial and palatal sides for each tooth. After
removal of the transparent silicone index, excess resin composite on the gingiva was removed. Occlusal
adjustment and polishing were performed.

Results: The outcome at the 6-month follow-up was excellent.

Conclusion: Recontouring of anterior teeth using the injectable composite resin technique with a digital
workflow after orthodontic treatment for esthetic and functional disorders was successful in this case. The
presented injectable composite resin technique with a digital workflow significantly simplifies and expedites
the composite placement compared to the free-hand technique.

Key words: digital work flow, injectable composite resin technique, flowable resin composite

Corresponding author: Dr. TAKAHASHI Motoi, Department of Cariology and Operative Dentistry, Division of Oral Health Sci-
ences, Medical and Dental Sciences Track, Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental Uni-
versity (TMDU), 5-45, Yushima 1-chome, Bunkyo-ku, Tokyo 113-8549, Japan

TEL: +81-3-5803-5483, FAX: +81-3-5803-0195, E-mail: jojogetback83@gmail.com

Received for Publication: May 15, 2023/Accepted for Publication: June 19, 2023



202348 H 233

BEF=EFEEEAN BARMMREZSRERES - %8 (2023 )
BZESBE
I I = moloE ¥ O s B E A Ol & B BE MR E W
X H ®OH N S % H Lk DT N D= S = /| B JEg
i H #= kB f1 oz W B ¥ N L = B XA IE B moEF R
s o E OB HF A — a 7L F W O& KK W & MO ok oFE —
K B £ M (N PETR oo = S S S S N /NI N R (HE I NI/
mook B OE OAMHKHE & O Booom B o= B o H T A H E &
1 H m O H M O A B IE & /" A B KoK OE O OB AN —
F of o kK F P OIEE OB OH B OE A H 3 OB B0 B = & H OB
R PR SR ¢ I =T Ok & M X B B X B HiE % 2
VLIS O (S =R R S H B — B F OH B — M E XM
Hk =5 2 MR B — Xk H £ E K H o# Mk H /R 7+ F L A IE
T H -2 ® OB IE £ W OH E A KRS XA OFE R K& R BN E # &
WK £ = W Ok JH Xk B OB s i W M 2 OB OB B BB A
ok S [T I SR~ A A O g =
B E R M EM T (RKKEREBEAHERD
BEER A& — i CRERERERS)
BIEBER A1 H & B JUNKEREBEEAER)
MEBEER O H B 2 FWHRIIERRE)
EEESE
(fB5HH ) HOD CIRiBE NG NEA A e )
(BHEH2Y) IO/ W RO RER )
(MRsEH2Y) S 7 B (URBREREEEZRRAMARD
(CiEEEY) A — i CREERERE)
(BaP4E ) (EI S5 S G| N o & 7 ok 220 )
CHEEEED) BoEh sl (HARmBR A EdtheHh)
(EHaHLERR) OB A A GHHRSEERE)
(HERERER)  H 3 B RPN
CHTRAE) OB BB (LSRR EYET)
(F20bH HEEERE) MO B E (BERERN)
(e ERER) B OH H T (IERERERY)
(BHZEEE) TN B A (RBKZEREPLEER AR AR
(EMLHEEE) ok OB R (HARKERR)
(REEEE) & & m mE CulERRE)
(RERREELFEERER) & A B B (EERKFERAEGERRETRN)
(EHEEE) B H 3 B UMK ERE) )
(KHEEE) HOA LI E RS E PGy NE AT e A )
CEEEHERE) e B e (BRI HTIR AL a2 58)
(BREERER) Bf HH o3& s (JuN KRR AT IEbT)
(faE/COI ZEE) A& — A CREEEERS)



BE £ E A R E CGEnlERRELEER)

R B S G ERBIZE)
& =
(BEE®RE) (= - IO N TN YN 45 et =)
(msiyesE) I B B A LEEREREGE R IE )
(WEsHYEE) 4 &K A 7 CREEBERS)
(e sw®s) B H w B (AEBKRERFRELRRIEAZER
(FRoEspd) Z R W T (ulERERE)
i} =S

AEEEFER A T 061-0293  ALHEE A A H 24 HIHT 742 R 1757
iR & OB B %
AER AR B ADT7ebt T 060-8586 AL ALIXAL 13 5474 7 TH

"R il K’ B =
ETFERASEMEEE T 020-8505 Rk i yiE 1-3-27
¥ H ¥ JVE &

ALK AR B b~ ZeRE T 980-8575 il 1T i HEIX S PEHT 4-1
OB OIE '’ r H R
BURFHEET T 963-8611 AR EHITF =A% 31-1
o B I 7 I 4 i M oz =
FRRAREGEE AR OITZEEE T 951-8514  FriR i sh I X AT 3 75 HT 5274
B H—HE BN OB OE ZHH R —
AR R F R A s T 951-8580 ik vl Fp Y DX i T 1-8

b

oW m — fle B e oA R
INARHRERSY T 399-0781 $EHLHTIA R 1780
ERC RS " OE E - B %o B om H T

R BEAE T 350-0283 FMITR EA 1-1
H 2 L ) G
HARAAF S T 271-8587 A i AlT P 2-870-1
NOE B Folr BE A
FEHEBERY: T 101-0061 TR H DX H = IRHT 2-9-18
OB i oo R (RN L7/
HAMAI R s T 102-8159 FAHKXETHR 1-9-20
= RO EC oA oE B S A I TS
HACKS B T 101-8310  TUH X AfHER A 1-8-13
B ok OHE £ e B F — B I
FAERHE R AR BEE AR A II7ERE T 113-8549  SURIXG K 1-5-45
B fE sk = m|oOE i B M FE 5
MR BESAER T 145-8515  KHXILTH 2-1-1
A th 5B H i B % Rall & A £ NS
MR BRERSY: T 238-8580  MHZHE TifiGH] 82
a o E <z (CEIE A e
HRRAAAES T 230-8501  Muw il RLIXHES AL 2-1-3
I N = otk — (AN N |
BHFHERF AT T 464-8651 44w B iy T DORREE 2-11
= B E Lk ELr R B WoEFEE oK BE IR

=

k

[l

Fe6s His



235

202348 H
FIHRSEHEER T 501-0296 b R U B A i ARRR 1851
g % — B K B g —

KRR AR EBE A 7eRE T 565-0871 WKL 1-8
U R I i} o E T
KPR T 573-1121  Me/5 mif /v BT 8-1
i A& — i # H B Bl OH s
IR B RAEREBEE BRI R T 734-8553 A EHF X E 1-2-3
4 7 PI G
IR ZE e P 38R T 700-8525 il 111w Ak X g FHET 2-5-1
% E 1B
HRFBEE B IEAIZEE T 770-8504  {E B AN 3-18-15
NI | EE D S
FUMERIARY: T 803-8580 At ui i /NVEALIX EHE 2-6-1
B DV R
FUM AR R BB B2 gebe T 812-8582 il v B X 6 HY 3-1-1
(LA N BiOH % sk mH M A
e gERARY T 814-0193 @k H B X HA 2-15-1
S M~ X H M M iyl SEET
PN

H

2
¥ >t o

i

c

RIFARYR LGRS AR ATIZER T 852-8588 RlRiiiA 1-7-1
5 N OB A
BB RARAGIER AR ANZER T 890-8544 VLR ke f 8-35-1
Boo om AT (S &
OB % T (HAHRMEELS)
oA MR fEoHE R (FRRER)
AN

Ny
m
>
i

1 NEPERE e



236 H66% HAE
AARFHRAEFARBEEEAEZEY X b (202344 H 1 H~202543 A 31 H)

*ZHBER, wWHIZRER, O/B%EE, () WEHk, LHHEHE

WEZAS

BB ATA S Il BoR M R @B BME Re O mE %
wihRE MR B— WE ®E OH® B SN BA RE ER (RE ER)

ERSEB(EAS

« BRSO MR T SOREPORT  BE B WK BT BT CEB AR
Wi R Mk HB O wI & (BEER2)

HERBHFNEES

il T HE A% RESOS I mE BR Bz W BE &I -k
BEE B

(SWARA 1 K51 AERNERS

CIMEIERT  OME MT dbe m— AR ER Wk WE W R— BIE AR
B EE R M WD s B EH K EMT RE T OWF BT

HWERMEZAS

«IUE EE hAs OBE N Rk K B REB-E EN R ReIEW
B H— WE MR M B EE OB (kK ER)

FHERR

®pgEE PEt SR E EE [ BFFA—ED BH =T b | R
A fefi M A (thHT  HER)

FROHN)AEER

*MOE BGE YomEE Bt Tk A R i i g bl
AN e RE ME— S HT (hE BET)

FMAEZRES

®*IEH HT SRl WX Al - AM BT FH AR hE & WA %
e T o R HEAR %5 HE T

FHEES

*ER A el Mk Tt B N B % A LA ST
HRE—E R AR HEl A i (B Z2 5 EE)

ERERREES

*ER HEE K B it Bz Bl sk Jeks Aok g L
ZREE [EE=Cyn i A ffeA (7 LSRR A

BERES

ALK AIEE YeEERE RS HHt Ez FIE  5AE UL . ) B SRR ik FH—
B HE wfs B FH A —Ep mifi I RAIER [ER=CNR 1 HIH 7R
X iR He A i LR/ e FE A 5 B2 GES
(BE #7)

REEMFETEERES

®*yAR EE O I EMA HgH F Frid & v»wi Al %k i SR M T
HPPAH—ER BRIF AR 2L RV (T d 2T A (fRiE )

LREES

*ER B WHEEHE A R AN S [SE S G2 e ®iR

BH BT IR S5 1~ T 34E K R (meg @A)



2023 £ 8 H
REEES

*PTH 3Es Sdbh
KEF B el
EREES

* BT W Yol
mH EE ZN
GEEES

* AR —t NES
Bl mE Ok
Col Z£E%

* AR —i SEMH
O HIE G5
RELERES

*ERE R KRR
BItEINEREES
* [HHE)

(AT EE]

(T Y F L]

Mg EE KR
HE W R (B
MW R ome- s
WE (IF

o R R Hehs
Wz O mE ()
PO O T
—%)

BT B OREE K

[&mEE]

S5

ik ARZAEH T 6 1 4

wa

okt

N

i ) MRS

CrpzERC A |

237

NGt

il A

A AR5
O¥fLk JEz
A —fi



238 $566% 45
HARFHMRIFFZSHEEERES
K s A K s A K WEEE
+t E *x O K B *
SEEN | om B = EE | & L EET WEE | B OB R
SahEle | B o OB % W | 5 wE | B o8 Bk
At A ii ? i TR RO
fetE -l | B o & F S WE | & A B B
I T I e R I B = R CpsagE | s HlIF
" W | W oW s R SR | O
GRS mE | M ok 5 B
SHAs | T OH % 2 *;r S PN
W | ek KW PP e WY | - OB %
WaDE | B OH B P e .
& 1 * P ] I R N O H O E H
H *
wEE | 8% Ok M i *
51 =
AN REEEEL ) R T Bk R W | K B B T
e PN B =B 1 A R B
el s e MefpERE | M hohn Bk
[ S S MRS | B OB OB 2
e | o o e *
AR R @ﬂfg%Q v s FAWE | b B
g e B R T - WA | o % A
. W |k B % e B
IR RPN Rty | 7 TR < BN
St | FH O K F maLE | wm oW s R | B B M T
W FOM W N W | A O om
H B8R 3 8 LR N R T xR
wEL | b B ERT SR | N M A 7 | OMGEE) | # O B
WEN | 8 Ak Mt - e EREE) | Ball k%
g | w o oW oy | T WX L
wonw | we R I e B NI S I T H N
e - | R B A e | B A s
/NI BN IR NI - WA | E K ® A
W ) | bR E N S TR = I
e (R | E O ok |
@él@ Y om o mgen | W om OB T | B PN
RER T E wlgeE | o B o T BERBEY | Bl O BEIAER
Hom X EER R B OE R Je
ﬁﬁgf E éi%_; g Bk EegEn | R oM A %
IR mEEE | K M OB E W | B0 M A
H K # F BPAE | B O B W
REEE | N i B — BREE | M 1 — B
MRS | N H OB
: @; noB E| ¥ oH X
e | BHTE & A
W oA R
R




2023 4F 8 H

TAEE

EHEEE

HEFEFTEEN BXEREEES

239

(HA7 : [T
®E BEEEFEBIRIBEE ZTOHEE a5t
2 % | nat-aetl 2 @ [ et-AE -
[A] & & R =
1 ZMRE 39, 573, 000 o] 39,573,000
ZMASE 294, 000
ESEZIEE 37, 379, 000
- CIEN A E 1, 900, 000
2 ZWMFHS 0 0 0
3 3,290, 000 o] 3,290, 000
& 990, 000
EEN: —H:i%im/:ﬂh# # 2, 300, 000
EEIES 10, 751, 833 o] 10,751,833
i SCH R 2, 465, 433
YN 2, 006, 400
REF IR 6, 280, 000
5 ZOhonINE 8,363, 703 675,437] 9,039, 140
Z IR 1, 490
Z Dt DM 8, 362, 213 675, 437
# 8 I #® Ft 61,978, 536 675,437] 62, 653,973
[(B] # ® % H
EETS
(1) A4& 0 0 0
(2) %(Dﬂhi‘%% 48,453,177 198, 218] 48, 651, 395
@.é 7, 500, 000
11, 650, 180
Z 150, 000
/\L G 1, 365, 300
ﬂ ZKW B AT 300, 000
AR 7E Y 2, 300, 000
T S B 1,381, 957
PSR 443, 740
[EIBRAZ i 2 454, 235
KRGk 908, 150
BED e o AR 90, 000
LSV =2 1, 000, 000
RET — SRR 363, 880
REZBRFER 5,072, 551
ik Fe A MY 199, 740
A o R P [ A A 330, 000
HREERTR 6, 585, 224 88, 721
A A 1,054, 133 11, 941
Q“;%%E 1,048, 668 11, 880
DRGRECR 5,579, 791 63, 209
(Hx@s.ﬁ’ 147,016 16, 479
R B — U E A 528, 612 5,988
BEES 48,453,177 198, 218] 48, 651, 395
2 ETHE
(1) A&& 0 0 0
(2) ZOtRE 4,670, 862 o] 4 670,862
FHEERERE 2,126, 658
A A 118, 453
%ﬁﬁ 117, 839
B ﬂf%% 627, 000
(f)\@ 1,471, 451
R B DE 59, 400
VoL 105, 885
SCHAFHCE 44, 176
BEEES 4,670, 862 0] 4,670,862
# 8 & B & 53, 124, 039 198, 218] 53,322, 257
I [A]l —[B] - - - 8 854 497 477 2191 9,331,716
[C] # & 5 WX
WA R B A 4, 345, 722
E E 4 IR F G 4,345,722 0] 4,345,722
D] £ % s & H
# % s & B E 0 0 0
L & ¥ s O F % [c]—[D] ---Q 4,345,722 0] 4,345,722
#ERX 5 kR B B ---Q
B 5] Bl % M OF Ok BA OB O OW 8B O+Q+Q:- - @ 13, 200, 219 477,219] 13, 677, 438
I_ NN {?Eﬂﬁ&@%%ﬁﬁ BRYG) 169, 800
FIT 1 A B P - ® 144,191, 428
R _H & M O kOBt OB 55 @—6+® 157, 699, 066




240

THAEE

BfExER

oot His

BEFEFTHEN BHEAERREFS

[E2TEE)

i)

z &

NEL - AEF

(Al

Z = 0B

1

&=

N

REEE

BT
GIE= 91
RAT — A HEAENLA
FeRll B R e i e

WEZBR R4

104, 728, 323

6, 000, 000
11, 877, 272
20, 241, 076
15, 282, 295

RBAEEH - O

158, 128, 966

BEEEE

(1) AHEEEE

(2) BREEEE

(3) REZTDMDEE

&

O+@

158, 128, 966

(B—

1] &8 & o #

S
5

N

REEE

HI3Z 42

RINENBLE

258, 100
169, 800

DEEEH - - -0

427, 900

BEE&E

Rz e

2,000

BE8EEsd - - - @

2,000

8 &

2 it OF®

429, 900

[B—2] I &

B E D

&f

AT Y] B IE WU PE R

144, 191, 428

24 01 I R b PE 4 AR

13, 507, 638

IE IR

B E & g

157, 699, 066

(B]

A HE R U E K

M E & &

[B—1] + [B—2]

158, 128, 966




202348 H 241

N ¥HES

‘ SR TAASSHCFIR AET
HEFEFIFBHEAN BAERREER

(Bif7: M)
& H TEE AIEEFERE B EZE |
T EXEDNZOE

EXEFBRA
SEBINA 41,010,500| 40,105,000 905,500
ASEIRA 350,000 350,000 0
SEIRA 38,760,500 37,855,000 905,500
EAREIA 1,900,000 1,900,000 0
EFERA 14,150,000 12,150,000 2,000,000
AL ECALA 3,200,000 3,200,000 0
[LEHERIIA 2,000,000 2,000,000 0
REZERFENA 6,950,000 5,950,000 1,000,000
FRE A A TR EIRA 2,000,000 1,000,000 1,000,000
FHENE FULA ] 3,690,000 990,000 2,700,000
AAEHEZFSAE 3,690,000 990,000 2,700,000
HURA 754,000 5,005,600 A 4,251,600
FRIARA 4,000 5,600 A 1,600
MIA 750,000 5,000,000 A 4,250,000
EXFHINAG 59.604,500] 58,250,600 1,353,900

BETFEYIH
EXEXH 56,099,760 54,202,260 1,897,500
EF-UEFREXH 5,000,000 6,000,000/ A 1,000,000
EYSFERAUTIURREEXEH 4,000,000 2,500,000 1,500,000
KERTEXH 14,300,000 14,300,000 0
HEFaniEE3 M 150,000 150,000 0
HEFsEa=E&X H 1,402,800 1,365,300 37,500
BAEREMEREBFSEXH 300,000 300,000 0
FEAREXH 2,700,000 0 2,700,000
SO MAE TR E 2,300,000 2,200,000 100,000
BEZTEREXIW 3,000,000 6,200,000/ A 3,200,000
EHEHHEEXH 400,000 250,000 150,000
FPREBRETAIM 5,643,000 5,643,000 0
HAREAE X 660,000 660,000 0
ERR 3R & S 1,200,000 1,200,000 0
REHEXH 1,500,000 1,100,000 400,000
R—LR—UEEEH 553,500 553,500 0
TRARIA—ZLBEERH 1,000,000 1,000,000 0
EEEAEE X 300,000 300,000 0
BIEEWE S 1,080,000 1,080,000 0
EHEXH 1,575,000 1,575,000 0
RERBREXEXH 7,735,460 6,615,460 1,120,000
RETIEEFEEXH 300,000 210,000 90,000
HRIEEET N 1,000,000 1,000,000 0
EEAXH 7,483,500 5,683,500 1,800,000
EEZEREXNH 4,600,000 2,800,000 1,800,000
FREBRETEIH 627,000 627,000 0
R—LR—UBEHEIH 61,500 61,500 0
BEEHREZH 120,000 120,000 0
BHEXH 175,000 175,000 0
EANEETXH 1,900,000 1,900,000 0
EEFHHE 63.583.260] 59,885,760 3,697,500
L BEEPIKESE A 3,978,760 A 1,635,160] A 2,343,600

I & &EHINTDAER

REFBEUNA
B EIAIRA 1,500,000 1,500,000 0
KETARILLIARIA 500,000 500,000 0
FAEERIEIRAIA 500,000 500,000 0
REZERRILTEARIRA 500,000 500,000 0
REFHINAG 1,500,000 1,500,000 0

BEFEHIH
MIERAZH 1,500,000 1,500,000 0
SET RIS BRAZH 500,000 500,000 0
BRI ERRIIERATIH 500,000 500,000 0
AERERWITHRAZH 500.000 500,000 0
S EEE S AT 1,500,000 1,500,000 0
B EEEINERE 0 0 0
I $HEXH 2,100,000 2,100,000 0
ELLISE- 2 A 6,078,760] A 3,735.160] A 2,343,600
AT AR AN T =48 152,128,966] 139,564,828 12,564,138
RERGEIIIN T = 58 146,050,206] 135,829,668 10,220,538




242 oot His
BAERGEZES KRB AR

1. T oSS, TRRREORXHERIC L 2FREELEL C, WEAMEREY: (BREBEY, BNEEY, WMEARY)
DFRBILHFETHIEZHNEL TS, 2070, WEMREZOHERE, HIK, #E %O FICHEBHRA Y& 2%
& L7-HBIES 2RI T 2m 2 EBEHT 5.

2. B OREEIZ, FER HANEDR D 2R OBEICET 20 D), B3 (BEMEFRICET 252 %H L C
SBOFMEETRBLELILETE20D, HEVIIMREERLONETEZE LD TH 2B EIRELEIS> LT
D), T=LEa— (BRMEFZCBET 2EED MYy 7 2 REFRXcliRict o b0T, FEOZERILE
&te), fEF - BRRIRE (PRSI 6 I8  ERHER O E B E FBICEH & R 2R O8) kD 4fE
TS, 58, Rl IZLEa— HREZBRPLORBICLZ2bDERMICL2bDLICT TS,

3. JEFIWE & NEH - FRIRERE O NE I, @R IcificBfIni b, HERERH 2 WIEBHTETRLDH D
IR 3,

4, FXOEMIL, Hnz2RCRET 2 REZBRXPLOKEICL 2D DEHRL).

5. MEIEAE X, HAGE X 2 I3RGEcliRicilishizdbo 35,

6. FEmX oA, FAlE LTI (JEX) iR, #3, MEBXOTE #Ed 25 0I3ME B2, fbe,
W, TEsC (1) PfrolBicil#id 2. FEmRXUAORIDH, FHIE LTI nicHET %,

7. ReEoFfrix, FAIELT2H, 4H, 6H, 8H, 10ABX Y12 HicfT5. 12 B3 CEE “Operative Den-
tistry, Endodontology and Periodontology” & L CHiT3 %, %7, HEIHNITHEFT 5.

8. EHEEVPRBOHAEDA, —EHOBHAMZITS. £z, FHFEIRBE TH 2 0LEFHICIF2EIEZE
NBEAHICOVTIE, BEBHHDZThbN S PESEDAZIIEL CHGREaEEE2 KD 5, 7B, NE - 5EAR
EDFEE, FEB I ORI 5EH, J-STAGE B#H 77— ERMIZ, FHEAHETS, 2L, WE
ZERXDPLOKBEICL2DDERREDDLET S,

9. MXEMER, BRFOoboEMA, BRERICHTRGT 2.

10. ZAHE, SRERPEESEBERAZE LAMET 2. £/, ZHAER, BEHFENED» SR LHES N
HftE T3,

11. B#ER G, REIEE T2, 48, RIGXOBEGHIEEFELRD 2546 1CHITT 5.

12, RS Emaill X 23 FEAF— L R—VEL 5D Web &G & 75, REEEOREMNLIE, FEEGHHL
9%,

13, HFHCKBKIEE, FAELC2KRETET S, 2oL, FHOFLWEH, BN, HlbR%z EEZED R0,
KRIERZFTEDH £ Clebh$HiEHIT 2. KRIEAEOE AL, 20 BRAV/LEANCHART 5.

14, RFEBROEEY OFEEIZ, KEQRET25DET 5,

15, ZoORRRICH VR, HICREZERTRET 5.

gl
1 ABRIZPE 64 11 H 10 HA2 579 2 (5538 &5 1 5 & bidH).

2. AHRRIEFEL 7 4E 10 A 26 H2 5 —FBIE LT3 .

3. AHBIRRIE L F 6 H 5 HH 5 —HUIE LT3 5.

4, AFRRIGPR1LE 1L A 17 B 5 — 5 BOE LT 5.

5. ABRIZ L1646 H 9 HA 56—tk LIEITd %.

6. AT 18 4 11 H 9 Hap 5 —FIE L9 5.

7. KRBIRRIZTK 20 4E 6 H 5 HA 6 —#WIE LiEfT9 5.

8. AHIREIL B 21 4F 10 H 28 H2» 5 —#kIE LIEFT S 5.

9. AHIBIT L 224 6 H 3 Hd 5 —EE LIEfTd 5.
10, ABIRRIZ T 24 42 6 H 28 HD & —HdUE Litf79 5.
11, ARHFRIZPRL 25 42 6 A 27 H & —HdOE LitfT 9 5.
12, AHBEHT24E6 H 25 HA 6 —HdUE LIETT 5.
13, AHRIEHM 36 H 9 HH o —HUuE LT s 5.

BRI H 72> Td THRERE) 0iEd», HT8580 1 5cEHRIN w2 THBEoF5 &) T3 &,



202348 H 243

BEECHFLEDHN
KL, REBEEEY OEEEEICE T 2 2 2iiE RS CRELTBL £ 7.
FICHER I N E Y OBEEEME CHED T, FTEEER S (https//www.jaaccorg/) 3FeftL T
VB EBF IS AT LEB U THIEL 2w,
WELNOHHE EEMosIH, &, $RE) L L, BEEREEABROLELELLZ IV,

Reprographic Reproduction outside Japan
The Japanese Society of Conservative Dentistry authorized Japan Academic Association For Copyright
Clearance (JAC) to license our reproduction rights of copyrighted works. If you wish to obtain permissions

of these rights in the countries or regions outside Japan, please refer to the homepage of JAC (http://www.

jaacc.org/en/) and confirm appropriate organizations to request permission.




244 Ho6E 4T
W & & i

® 24ER], ZADX T oy 7 MEZ )V =y ZEIBEE L LT b % L7z, KERTHO LIS 5
BRI, HER -YE -HBEL Vo by TAUN—DEERIZ, Tb~, Thii77v 272 (DX) 72
ERVOD, HPICKRFICEVZOZBOHELET. HELALZBLBIIZNZNDONE» 6, HE - HIK -
oe - FHEHOBEA LA 7274 F 7 2BEL i Lz, FUMMLOEBETEIEH-> TV A0

KA DOREDEND Z L7, KRAND—HE2BEAEZS L LT0ZDTT,

OeDX LiF, FVIN FIURTA—A—arvORTT. B ITHMOBARSTFY Y Ubict £ 5
T, Hketor Y a vEEEEL, F—oRIEHALCHAMERZANGE TS L2 ERLET. FTUYILE
Mo 2HEIC Kk > TC, FAHEDHERCHEDH D HIIKREL LDV OOH D T, DX ZZDOEHEDHL
WAE L, MO aBma 2R T 2D R O&E R T0ET

0T, DX (&I REER T4 - av, R IFYV¥IM¥—vav BHbET. b
X, #0552 TV 9NMMET I LEIET I EASG W T, DX O o I, Hikic &g 2T 2 HEE
Ik 9. DX i3 & b HIER T, Mo BEZRSH YRR ETVOMELHEIC AN TV I NVE
HBEBLET. DX T27001c1F, Bhs2FBoBEAZ T TR, MBULOZEER ) -5 —2 v 7D
EHELMHETT, DX OFINIZIEL WHRER RSO -NE T, T VEME2RAT L7210 TRL, 208
WEWE» L CH -2 2 22 AR T EPEETYT, ZooiiE, HBHORL 2SO
ANLZBHAL, HBEOEY a v 2EFLEB6HD M2 E XL RTT,

O DX 377D MLy RTE%L, WK - &EH - FEORELZTOEICTWLTL & 5. ¥2R3FHaAR%E
HAEL, 2MOEGICERT 25 L LToRE 2R LTOUEET. 5%, AREEEoNETHAITFTUS
WYY a—va il k ZHEENAEICET 25 EOREBRE T 270, MEZE L L CHBIER L @8
BOERNEE2EHTES Z LICEH L £7. (N F)

BARRMRFEMEREZES

% B E % 7 M (EBARYAFBIERREIISER WRE - RITFE

FIZEE B & f# B (BREAYEAEREES TR o - =
B % b (AEEA) 5| BREYH | %GR
AN T ()RR 1| EH#EITAISH | 2 ARH
B OB OB O (RIIREE) 2 LA15H | 4AKH
il I (FARAA: B2 ) 3 3A15H | 6 AKHA
B SFCAFERAEEE) 4 5A15H | 8 AKHA
HOoW R OEER ) 5 7H15H | 10 AKHA
R & — (EERYAFBE SRR Sk 9A15H | 12 AKH
¥ OB E B (BEERRYEE)
EHOW I B (BNEAEAEIRIE R A SRR
BN B R (BISASASBE G AR
K H M w CERERAR)

e HOR B W (RBRYAERERRETIER)

(50 1)

SM5F8H3LH F 17
FEFENEEEN AARBHAFEHER

PREEHTEATH " £ w7

Ml — AR A DR A
http : //www.kokuhoken.or.jp/

el AR N = VI T 7 = v o

1 o HBEFREMNEBEN BAEHGEEZESR
HA®MBMREZEZTITEREZT B =

T 170-0003  HHUHAPEL B X BA 1-43-9
(—) O e a N

| EF 03 (3947) 8891

FAX 03 (3947) 8341

© The Japanese Society of Conservative Dentistry



2023 8 H 245
BEFEFEEEAN BARFMRTFESEBSERE
g2 B &£ B 4 THE RS Fit 1 Hh BERE

77 H Y v % vk R & | 540-0004 | KRBT FxdE 1—2—34 (06) 6762—8022
PEos 3O MR M X & k| 113-8612 | BEESUR K AEDA 1—7—10 (03)5395—7638
AR S—n Ty MRS | 113-0033 | HEHE TR KA 1—28—24  4F (03)6801—1303
EME® T E KRS ]| 141-8517 | e SIIXFELKE 5—17—5 (03)3492—7651
IYERY VxS v RR A& | 140-0001 | BOsCESS X ALS ) 4—7—35  f#L b5 2 + 4 7 —13F | (0800)111—8600
ART 5V AHY % SRR EH | 140-0001 | BtEls X ALA 11 4—7—35 &L b5 & + 7 —15F | (0800) 100—6505
79V 08Ty VRS | 100-0004 | EHEEBTARHXAF 1—1—3 AFkr -t (03)6701—1730
77— VxRS | 113-0033 | HEESUR X AN 4—8—13 TSK E L 2F (03)5803—2151
ANk HO3R R RN & H | 567-0057 | KERFRATE 1—30—3 (072)640—0117
I F VY w Ry A S| 190-0012 | HEUERSZ) I HEER) 2—25—1 2F (042) 595—6945
P v AT 4 h VB R S | 524-0044 | B ESF LT SR 571—2 (077)582—9981
e X & H v — ¥ —|113-0033 | HEHESURK A 3—2—14 (03)3815—1511
A& Y — v — RS | 113-0033 | BAHESUR XA 1—28—34 (03)5689—1580
R & # B E | 605-0983 | BUAST I LIXFERE_LEAAET 11 (075)561—1112
2 — I LY 8RR A | 141-8684 | SEEERS) X L& 6—7—29 (03) 6409—3800
g 55 ROV E VbR S| 542-0083 | KRBT YLK L ERE 2—1—1 (06)6212—3619
Frv T4 v FhREH | 106-0041 | HEEER AL 1—8—10 (03)5114—1005
e R & b P AL 2 B 8 BT | 173-0004 | SR sUERERAG X ARAE 4—25—12 (03)3962—8811
BRRE&EE 7Y~ F > 20| 110-0016 | H#AEKEHR 1—38—9 4 b=t 7iHMfEELE L 7F | (03)3835—2261
R & F H = | 322-8666 | HEARREEET FHE 700 (0289) 64—3380
R & = v ¥ v | 601-8469 | HUERTT R X EREEIERT 8 (075) 681—5346

H A& &% & R & | 750-0015 | (i FES T PE ALY 2 % 5= (0832) 22—2221
Z 04 8O T E R & | 150-0012 | HEEEAKIARE 3—1—3 (03) 3400—3768
H ok B B # R 4 #|532-0033 | KRB X#E 1—1—15 (06) 6396—4455
oY 2 % R & #|132-0035 | HEHNLEIXEH: 6—73—9 (03)3619—1441
- = — ¥ R & #|321-3231 | FEE R LM 8—3 (028)667—1811
B X & % A MO 2| 650-0047 | i Frho X B Rl 4—7—5 (078) 303—8246
R R & ' U ¥ |564-8650 | RBRFFK AT EAKR 3—33—18 (06)6388—8103
X & # £ U & 5 |110-0005 | HAERA KX _EF 3—17—10 (03)3836—1871
YAMAKIN# R & #h|543-0015 | KRBT RE I X EH LA 3—7 (06)6761—4739
#w X & £ =3 ¥ 4| 110-0005 | HEEHARK L 7—6—9 (03) 3845—2931

(I

JIED)



H 2 8 B/ 22 4 55 - ODEP & 3C &% e 52

(%8 & ECL iy
B il (% oAb
=lta-— CHER - HRRER

I #WXONME (FzvrLTFSw) O Ofn O
2. WA (FrvrLTFaw) O Dt U
3. WA

[0

4. o= T84 bV (T4 PV THRL, FHwXNE %ISR TIEEE,
40 FLIN E L, JE300F 2 PRI CFITHY T %)

5. FH&E4 (&8)

6. FEEEHOD
Pt IR BSR4
7. EREORER
<RI (RISC - SESCHRAR, FOSC - SESCDER, AL, SR, MXIEAZ &) ®

- X K (5 6h 7 — A EORES ), 8
8. il EHf A # (O 7 —H i O 2 aHil)
9. e (FehE - RIEEMEH)

- K4

R T

- HaE AR Fax

+ E-mail

10, fi5, HiEsEIH

H A S BHR 7 R a2 A i [ A
HAMEMR Y &
£ H H
TRUCESA - WAL 2 FH L, TiRoREOBRFERY THARBMRE LS cElRS nBicx, FH
MOREHEIC XD, EFE2EYRCFET D L2 EHE L LET,
CELY A v

- EE (&R) Fl FH El
Fl Fl £l
Fl Fl El
Fl Fl £l
F F El

FHEREOELY - WHPERMU & ClichiibaWiEAE, FBERETIHRILZI L,
(REICFzv IV MHNET)



66 &4 5

B H AR E RS OB EHBICR 720D TH 202 HRL, 1~120HEHEICOWTIE, &
TEEF 2y I7MIcF 2y 7 (VHI) LTERFEWw, 5612, ZOHEBEIZOWT, FiEkREofmEEigE
E@%Ivyéﬁwf@EEﬁbfT%v>(ﬁ HICRBAEIIRE 1 -4 5 IcBELTwET)

78, 13~20 DIEHHIZ DWW TIEEY T EHAICF v 7 LTIV,

Fzv Fzv o
EE WEHEEEER mERE S
oo 1. REF2 HP B ORFTOBEEEZH TV E T H, 00
00 2. Ff (M, £28T) 3 A9 A XTHERLTOLE T, 00

00 3. EREEAISC (E30) =K, IS (E30) #8k, ASC STHR, 0 (10 #iK, 00
WL (A1) WD EIC I > TV E T,

OO 4. MXHe, X, RELAMLTwE T, 0O
00 5, IS - EXAKMOREBICHEFEFEAZLSTLAL TH D 97, OO

OO 6. IS - WXKFX—7—F (RoIHEE) % 3FEEE, X wxXhioRkE 00
ICEALTHD 9720,

0O 7. BRI, Fv=v T4 MUDEHALTHD £9 . 0O
OO 8 EMICIFE L R—YHES (Rfldr 6 E ) I TwE T2, 00O
0 9. GRkIIFTEDEE ST, FIAMEICZ > TWwE T, 0O
OO 10. KRICIFZNZNESDVILALTHD £3 7, OO
OO0 11 KEEZ2oFHAFEETRELEL T E T2, OO
OO0 12, &b 2 FaMHK (COD HOHEEZIRIL T E T, OO
OO 13. PL—20ELRKNE, REKZOFEHHEL THD T2, OO

oo 14, H o5 —BEFLEOGEAICREIHI—FT—2 %, £/ 70ig#lHEloGaIcizE/ OO0
ra7F—2%2RMNLT0E T,

oo 15, R DOEAE, 24 T4 TAE—H —5%12 X 3 5 XKBEFHE A2 IRA LT 00
WE T,

OO0 16, EFZ2RRETIHRICOVT, FEKEOES L BZoRNIELT2MHH OO
ZEAEOKEEB/THE T,

OO0 17, BAEERSLLMHEREICED 5N T 3 FEERSR N2 SGEfAFERICc> OO0
WTIE, ZOHRICRVEEICRMEINEMTH 2 L ZHTILTOLETH,

OO0 18 #BIMEH A - R H 2 L IZENARKZOBERES, EEERS, HEERSE 00
i b BB 2 SOIEFIREIC OV TR, FIEEEoED LLZZoER
it T 2 MBEERE S, RARTHERLEEERESFORREL2EC0E
T2,

OO0 19 BFEH (HREE, v 7 AMEEREZLY) 2ERSHCE R T2chd~z OO
b, BHE (fREE - RGEH) 2oRABZB TR EZHTLTLET Y,

OO0 20, s@XHRICELT, RENRE (BF) MAPRECE VLS, MAEREZE OO
ELTOE T,

«

G2 B 4 @

MEZE R 6 OBV | FIEEEICREFEKZELB b WEAICX, ZOoEHE L, #YHIC
REL SO TEBRETBED TI W,



Thinking ahead. Focused on life. MOR'T/\

Spaceline

AR=ATAY EXD iIFTHAVEDEEZTE

RAYDIFFHFAVEIF 50FU LDOERZHL. SEDSREFINICEEBEICLKO>TRIEIC
BEINDHRNICEMDH DT A VETT, HHRHN56,4000 LTV ~U—HFE>fzh,
BEFFHAVELTISHICHESEINDEE (IF GOLD AWARD ) ZINX—2T4 ¥ EXH
FEUFUR. ABMIZICEDEHBICHESNLET A VE. BESARTTHIEICH
BENTHESNET AV THDHEFMEINELR,

T
wx=2 €U

KRIRAH  KBRATIRE™ EKET3-33-18
T564-8650 T 06. 6380 2525

RRAM RRFEARKX EEF2-11-15
T110-8513 T 03. 3834 6161

BHAT BEFERCYY— EHERRSEEREH
T 0800. 222 8020 (7' J—1—)L)

HEMRTT - RE

w2 EUIFRAEM

At TH RBARSBHREXREREI680
T612-8533 TEL 075-611-2141

LMENLTES  REBFFAILERA L LIBT i ST #4190
T613-0022 TEL 0774-43-7594

RS AN—=Z54A >
RREY RN
# -

www.dental-plaza.com




ERIFSER 7O ZILIVRIY NIy (M EEH I |
Ca—-F+IJvJJ 121 —F 7I:I—

1 9{ %
: AY I
N
| S
¥ o R

2 (B O B
— S

11
H

EEICIE
18T
BEHERICEE TR

BeautlBon%treme

-

U ON9SYANW
Nl 2 5

N—
<

NETTH
>/
0= TREDOE W St L
EEEENSY . <
£tO7O0— hrvy
B 55 % - — MR B9 & R
R — B AR B BHES
Ea1—F174)L 1=01—K ERFERAI R TS BMERES EEERBIES 302AKBZX00097000
Ea—F474)L2=>x—R 70— Ea—F1474)L2=¥x—R JAOvyh— 70—
1.2mL(2.2g) ---¥3,200 1.2mL(2.2g)---¥3,200
[t B&R]AR=—KILFv 7 (Thin Wall 20G) 5 [t B&R]AR=—KILFv 7 (Thin Wall 20G) 5
HEDFHHIEICBEHET
| ke www.shofu.co.jp 13202367 BREDREER s CHEHIES) ©F.

TSRO s FHEFE Bk T 5
**_t *_-I: 1; | l © K41 T605-0983 KA RILIXAETR LSBT SRHEHF—NEO(075)778-5482 FZ{1R5R8:30~12:00 12:45~17:00(+ Bk <)  www.shofu.co.jp
ey © 37415 (03)3832-4366 @ 2R HLR (01)232-1114/41U& (022)713-9301 /42 ¢ 2 (052)709-7688/ 5 R (075)757-6968/ A B (06)6330-4182/ 4@ (092)472-7595



. CC”
PR e

SN’

N S

it
s : ij
S P
T T
/{ﬁ&"’jﬁg ’
’
#y -
g

BV RS

. . s
. IGCII 5 RS W Tooth lPad

KREFEFEIFS

KEE{E ALY T LK ENR—A

BV I+—/\— 1l~

KBALAIL YD LARERIRSTIEME U—Y— ALTq— - R"—2h s MRTVERE S—— weksr RRTES pEd=]
— y oo I\ J J 77T *i ..J .J H *D%EIEI
BEEEESHE 21500B2200134000 %?arss@@zwensmeﬁmﬁ ERHRIEDCE AT /6% | 2

HIBHIBHRF2023F6AREDBLDTY, XBHSHRIDIDRBEETEFDIENDDFT,



REFIEARTE

(EBH)
B1A RREHRH 455, 7 66 N 5 55 1 HHE 8 SIS ED 2K L LT, ARSI #EN 7o g H
O oNTHEDORE R EETFMNAEDOTHICE L, DEALFHEZED 5 D ICARREHIEREEZ R T 5.
(%)
B2H& RENVCEFMRABEOBRD-DICROEEHT 5,
(1) HEARMMAEARFREUITIER2E v )))
Q)H$ﬁﬂﬁﬁ?%?ﬁ§@ﬂ< MBI EVS )
(3) HAMPMAGFARBEME UTEHE L vS))

BEOBENRIZ, ROLEBY LTS,

YEH RSB URERIETHE L OKE, ZEASOBRE, H 50 I3EBMAEAICET 52 —#HOM%
EAE  HRMEE BT 5 —H ORI T 5 S ROEER LT, Zofo 1 RN EIEEEEEZ S TBE
SFERNC AR DFAT T 2 AMiE (U T TARSHEBR S L v )il hTws b o

(3) B : INEEE2ETEE 3EEMICASEMAETHREL, REMEIF oA liE% cBlish i

R 1
(&%)
BaAs FEIEE, ROKFICHEYT HEEET 5.

=

(1) 28 ROATHO, OO XFNCHEYLT S,

1, RESBENBFEUETH S,

O, KAEOFSEHE IR ESD 2 VWERBRICBI22BICHET 2HEMRPEECH S

, RN OBRRE CASDPMNWAERICHFS L.

(2) %fﬁa‘

1, RESBEN10FEUETH B,

0, Hi&HE 2 5DEFERLT IRU ENFEEEETH S,
(3) *FEEE :

4, HiZHE 3 FORERLXDOEEHEHFETH 5.

v, JHERIC 40 mAEmTH S,

(M - %)

5% HEIWCHT AHE - BEE, ROLBOET?

(1) #2813, AeHMEBEOHEICIZLDET S,

2) “PHER, ML 1EE 25 ED2EKREET2EDINHELT 5,
(3) HERHEF, WL 1HEEIFICEDIEREET2EDINHEL T 5,
(EH)

6% BEOWEHEZ, XDLBbET3,

(1) #&EE, BEELETHET S,

@) A, BEE3IANAET S,

(3) FEEEX, BEE6HAUNET S,

(G#E#)

BT BEOBEMER, BEZERNBOTEEEET .

(H7E)

B8 WISk DEBHINEHE R, WIHHEARVOHELOELZR (ZELELIET S,
(FRTH)

F9% HEOZEHICZ, HMEOREE2BERRRCRET 5.
(FHAT)

F10%& CoRBEOMANE, ZERKRUEMHER, HEROBEZRTINCED 5.

i



(LD U BE)
F11E CoOHBOWEL FTESNUVETHFELSOEEZRC, HESOKREEZEZITINIE RS0,

BRI
C OB, P 1646 H9H2LHETY 5.
OB, P 24H4 A1 HIc—ESEL, Ty 5.
CORIE, P27 6 H 24 Hic—HdGEL, fif7d 5.
CoRIFE, P304 6 H 13 Hic—#daEL, fif7d 5.
CoFBIE, AM24T7H3Hic—#MEIEL, fEifTd 5.

ii



RETIEARTZMA

(H'5)

1% RREHEHBE 10 RICEDE, 208, HME R OCRE OZEGMHEES BT 2 B RHEFICD
WTED B 70, REFEH LR Z T 2.

(EEZHLAE)

H2% BREOEEI ROLBLLT 3,

(1) %¥2H
4, REWCBIF3%2EH, RELHIVIEIRERN BT 22K IHET 28HMIEECH I LRDOND,
o, AEOEMPIFEBICRECHMRL LD NS,

2) “iE
1, WXDHNED, EEHEEEITHICE W T HONREE LB DTH 5.
O, FSCONED, FMESICKECEHIR LD TH 5.

(3) BEHE
1, WROFELHWICHREDS S b, ’kz OMEICBE L THEZ 2 REIHRETE 5.
u, HRANOTRBIKEL, o2 HEmNEREZHR T3,

(BEHE)

3% HEGMEOREER, BEEOASKERIEABROES BBV TTY. i, FEKXOCREHEIGEH
EEIE, BEEORSKEREE S BICRLAT D LT 5,

(5 FHi)

HA% HEGEMHEOHIEL, ROorBOLET S,

(1) Y28 AHEOHEICL2b0L L, ROFHEARZA CUZMEED 12 A 31 HE CICHERICHEHET 2
1, FEHEREE (S o) - i}

2) 2ANHE : EMEZ2FETI2ALEE813, ROEHARATUZEED 12H 31 HE CIcHERICHET 2
A4, FATEHEE B E (T O FfE) e 138
EI, %%%ﬁj(@%ﬂﬁﬂlbi OB e, 12 ‘%

ui|

s
H
N, HERXOGEE, BRI L OHRFEZOFREZE 1@

(3) HERE  BHEAFETIAREEEE, ROEBEEZFZATYUZFEED 12H 31 HE CIKBHEREICHIET 5.
A, BERDEHEE HEEE (e o FIfE) e i}

O, HEERSCO BN SIE o B 12 @

N, HERXOEAIF, HEZHOREE 18

(RIE)

H55% RIEONRICOVTE, YEFEOHEBROFEELMKL, B, HEHERCBOLURET 2.

(EHH IR AN)

6% REEHEHGOMZ &L, )&, BEHL RV,

(FHAT D e BE)

7% ZoMAloWER, ZESMUOHEHEF2OELZRC, HERXOKRE2ELR TR S0,

B HI
C oA, P 16446 H 9 B 5Ty 5.
C OMiENE, PR 2444 H 1 Hic—8gEL, fEifrd 5.
C OfRNE, PR 27 46 H 24 Hic—#BSGEL, i 5.
C i, SM24E7 H 3 HIc—®IEL, fifTd 5.

iii



