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WEDPH Y, WHEEOFERRIZ LA Bbh 2o,
FIROWEE L HITHAD A L ADRIRZE DS DA
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B L7t 2 ARBOEREAIES N7 ARONJ ~ D
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U LRG3 EBEEED 6 RO 5T
KOy b o — USHBE & T o 7239
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Hoto, VRN 25 g% 18, 10WEOEWZICARAL,
RAER & b BRI LG 72, 2 0% H IATELOH
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RS EMEEIBICR LT, LAY v LSRR ofE
AcER*aryta—LLlcwa?, 7, 728U
WA EEEEREEY, RS e LT, BB NSAIDs
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7 BeTE H3E
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WCNIAIECE IR L Tz,
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SR 2 at X o8 F— (COX) -2 iM% B
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b AR B & O e b AR 2 5
prostaglandin E, (PGE,) ®E4»IIHEIIH7-%, x5
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%, 84l (80%) XMEARASIHEA, 241 (20%) R L
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BEIREO G, ZagtEasfia o, a1tz 5 i
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TERDSH 5 2 L EROFRLTWLEY, = v 21z ABEA
HE R, PHRBSOG2EREG L L 25, INF-y
RIL-12 DBEEREL CTe 07 7y —VERREOIER
AH5N7=% WRBREEE LS, PHERE M
RIFRHEDE I ~ @ LPS FIC & 2 RIEMWES A Fh A v
FEEEZHEMIE 226, HARERDERC ME
Mg - HE O BERZ{EE T 2 REEE(L O ATREME DS
£zo6h, —f, COX ZEF&¥ 52 L»5, NSAIDs
FREOPLIEER 25O EZTWaEY %7, Sv L
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4. MXEREHBRI RS e A L 2EAEE S 4

1) PEFEERARICN LT L AN » 50 mg/H %
5 HREL G L, BHERICHEEMO LA D & 5 REE»H
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FER DA SN, BERERE 75¢g, 4 3/H%# 20 HRH
ST LSED B B izt

2) A & » HER 2 R0 B RAME A 2 o L CHE
HBE S 75 g/ H &AL, 2385, AR m AT o E
FREFRD L, BERDIHEL 2. A 2k LR
BREL7208HAMTHKIEL LKL, LyrL, THH
Bl EGTE E lAE O ERE 24 U2, HOHERRUGS
75 g/HEAAS . Z D% VERIZERILE L Tz
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LIRERREERROZEOT, BRPREIREZT-
7. WREFIER, MRTD & MR I 5 1 CTHERE S % AR
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R 5 WIERR 7 HRE

(2) ML - PEBERE (25 1H3HE, 1H1 A
R 72 13 AR 7 HE

LGz RS E, AL UCarshicz s Lz, il
HEMH L 2o 2RISRV RIEZ %L, 20K
O—bErSEZIETART3mm UTicEd L%,

5. WRMRIZAEICH T B IIEL & BER B RS DRIR

DEZH

1) SR L L TOMRIEK

WRHC BT 283 & L Tid, @ NSAIDs TH 3 7
AV, AV ERAY Yy, Va T F I F N4,
X7 xS Llg axy a7 v )T LR EDHER
ENTWBA, b D NSAIDs I prostaglandin HI]
P ouEY LB GEED 2FEHKSE L EPMENTY
%, ¥ 7z, NSAIDs 25 EIRT&E 72\ & &%, HIHLME
NSAIDs DF7 5 2 FP9 71 737 7 = v %8R
T840 % v, Lo L, HEMENSAIDs £ 7= v %
TEITI) 72 VET ALY VIHBICIERTHD,
X7k 72723907 7Y yOEREERT
7-bICHAERTH L. 2 A, RIEIE NSAIDs
& EELBIBEE R ERE SR BAIC, BEIRE
D=2t LTHHTELLEZD (£3).

2) PURAESE, PIESERIER % b SHEIRERS OEIR
B ERE R A IE, Tio L v ERE R ME T
by, VMEFEOREMEIZIH, HE5MEIE S ARER
HZEEZ BN T3, JAID/JSC EYHERBEHN A K 5
A v HRE~TPEE O BEEEYYER, BREEL VY
BREEHEELTTEF LU UPE IR, BE~h%E
EOEMEEIYET, =3 V7 LLX—DdsBEED
BEE, RS T2 ) vy A v TR A
v U REIR, BEEOWEBLEOS A, AR O
BEEREL, B <—¥ELEXRL VWD, BTV
Y2 —VHEXREADR=V Y v R ER 2 BT
2™ UkhioT, PEBEG I LR oMiEE» AT
HRVEEDRPRZVY VT LLFXF—~DOBNIHEY & # 2

% (F£4), F7:35 OHEMEBEGIE N O BEEE S O %6
BHERICTHEIRT 5. D& 5 ICHEREER %2 & SHEEET
B8, AN (AMR : antimicrobial resistance) ®%
WCHIET 2L 5.

MBENDE &S

AT, HEBMEEARICEA T 2 AHETH 2740
B L BEIREOR 5 % BRIR - JEBER A IICE R L T,

1. HEHREIRE I IAEL, SHRBRG OB H
LtEZoNT,

2. UAIEUIBRIE D & 5 ICEIR & LT, FEE S
Kigi 1AM H2ZAER 2 MR L, kT 20%
EAD,

3. FEFNC & - T, IR 1 A2 5 BET L, E
We AL, WREMPSEREHE2REL Tv L,

4. SR QR RS CIEIER - MEER oW E
Wz o 78, HEAEROFEERICE U CIBEE O
FLTFEL WD,

5. ARV RONFIL LTEZ, WHEELE
TR ORI TRE T2 (£3, 4).

6. VIEHET VL X — - Z3b - BRI 7 & BRI
B82S 2 AT, ETEOWNAHHEL T b L Eb
:hf:ZZ).

7. EEOWEEHARSEEE G A T, EAREE D
DIFEDEINILIC 22 0 2 B AR RR S Nz,

8. % 6 ICITEDBEH %21

AWFEIC B S 2 FIERH R BIERIC & 2 3 - MRS I3 e,
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2. WENFHABROEMNBOES

e el ol B K 22 R B B AR B B AR BT B W T
2014 4E 1 HA 5 2019 48 12 I 06 & 72 A A RHE#R
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BRSO PPD % & O CAL O#lE X, HAKARY 2
B ERAAEE b L R MEIC & - ¢, AR
FHTRTE & Otk 6 A HEERRIC 6 5k TfT> 7. PPD
B L O CAL o#lsEicix, 7w —7 (CP11 Color-
Coded Probe, Hu-Friedy, USA) Z{#H L 7. CAL I3,
AV b FAVED L FHBEED LR, S T
v — 7 E COMREE UCHE Lz, 6 RUETHIE
L 72 PPD O 7% hC, #EREORER% PPDMEE L TR
ML, &5ic@fEfzo CAL & BOP IO W THRE L 7.
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6 months after surgery

Baseline

Cl

Dl
Fig. 1 Radiographic evaluation of new bone formation
before and after surgery
A : Cement enamel junction, B : Alveolar crest,
C : Alveolar bone defect bottom, D : Root apex

MER ETORE (D), A ¥ b-2F AV (A) %
BE L7 (Figl). XROWMEMELR STk AL 28
WROBELEPTET 201, UTioRdTRck b #HiE
BRI E B L7
- B2C?o i IE B B = (B*C* o #i B ) < (A'D'o #H B/
A’D? DR
- W E O E S ofINE = (B'C'o#E#E) — (B’ C*0
TEFHE)
- FEEHINE (%) = (ElE 0 & & o ing/B'Clo
FEHE) X 100
3) tRESEHEEE
WIE e, RIEREE T RN Z T, 2fF
FICCHRAZ HBERIE L 72, BRENB X OCHREO T
T54 FA 2 27L—v—F% 2Ll vyt (Gracey
Curette, Satin Steel #7 Colours handle, Hu-Friedy) I
TITVv, BXRENIC FGF-2 8] (v 7a z, FHFEEE)
BEA L, 20K, FAurvik (V7 bhLyF, V-
=) ROV THERAMEBERICERAGEEL 2. it
F3Z I~ PR E L, ERT 04 FRMEAFERAZE
AR U7z, $oR1EM0H: 7~14 HESBERHCT Y, Zh
FCOMMRETELD T Iy v v ZFORIEB XTIV
AV RUAF YO URAEOR (27— EF, Y
IVT v 7)) ILEBEWERTLL.
4) FRETHIHT
BAE X LR E OB L, WM IR
By 7 2 27 SPSS ver. 29 (IBM, USA) #%Hwiz,
HEFFIE L LT, paired t—test, Mann-Whitney U test,
Spearman’s rank correlation coefficient Z 2T, HXE
IRKHE 5% I CHEGHLER & 17 5 7z,
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1. WEANFHAE & RERBEEREENROHR

e AVENARSEGIEO, TR A @ L C4ER] 100 £
FREECHERS L Qv i, AR EARORE S, Vo
O 2 A D 2017 FITHIFE D 2016 EHT 2.9 F5 i 8M
L7z, ZOWNERIE, 2016 4F % Tld EMD % w72 A
WREFEREDN 941% TH o 7228, 2017 £ 5 1% 93.8% A3
U 7a A& RS ERETH - 7 (Fig. 2).

2. VJOXERAWEREBEBBEREONR

1) BEER

WNREH T 144, FHEmMS81E121 %, BIET4
(14 #Bhr), W74 (18%kHL) TH L, 2D 5 & EEH
314 (4EfhL) TH o7z (Table 1), #batEfE# Table
21T,

2) ERRWFEAT

(1) PPD, CAL 8 X U* BOP %1l

fiiEi® PPD 1% 62+14 mm, CAL 1Z64+20 mm T
Hote, itk 6 H ARSEI O PPD 1 34408 mm, CAL
1238+13mm T b, ffini & K L CPPD & & ' CAL
ICHBERWENRD b (p<0001). CAL DS
23ERArH 2207 CEED b, CALESEIZ28+17 mm
TH -7 (Table 3).

il BOP BRIER 1% 78.1% T, ffitk 6 4 H Lo
BOP B3 219% TH bh, WEL Tk,

(2) X MEE coflE-DZEl

OB KIEEZI1E 5322l mm TH b, itk 6 HH
DEFRIBFEZIZ36E14mm T, HRICHLEL TV (p
<0001). EHICERBESORERF 1614 mm, F
EFEEINEIZ 201£177% TH - 7z (Table 3). RENZR
Fii O AEANER & X MEHE, fiithoOENEE%
~7 (Fig. 3).

(3) BHATHIc A7z CAL BEE O Hi

CAL EEED, JEMEE (p<0.05) ffiET PPD 6 mm
Pk (p<001), #iidf CAL 6 mm M E (p<0001) 2%
WCHRICHM L 2, o KEOES, SEED
iR X OHEEEOEEIC L 2ERAEZED bR
72 (Table 4).

(4) CAL fEf35 L BUEE, il PPD, sl CAL & @

FHEEREMR

CAL & L offic, B (o =—0423, p=0016)
BEOHBEZR L, &5/l PPD (o =0718, p<
0.001) 8 & OMifirt CAL (o =0854, p<0.001) &, CAL
AR LROIEOMEIZ TR L7z (Table 5),
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-= Periodontal surgery

- Periodontal tissue
regeneration therapy
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Fig. 2 Number of cases of various periodontal surgical procedures

Table 1 Patient background

Age (year) 581+121
Patients Teeth
S Males 7 14
X Females 7 18
. Yes 1 4
Smoking No 13 28

Table 2 Distribution of intrabony

defects
Position [n (%)]
Maxilla 14 [438]
Mandible 18 [56.2]
Incisors 9 [281]
Premolars 8 [25.0]
Molars 15 [46.9]

[n (%)]: number [Percentage]

£ £

2016 £ 12 Hic) Zu 2nFidns 5T, HATIZ
e AR P AR R & U OB, GTR ¥, EMD % H
W7zl EESEERER T bR T E 2, BBEMRICBIL
T R F =941 FONRERED 5, GTREIC OV TIX
FHEOEMES 25, EMD %\ 7z i J G A R I
DV TIEHBZEIC K VERAEMIC R 270, ]K—
i o AR AR DA £ o T B ElF WL LAt vk
WMThor, FEBE, KRR ER R Ak
JAEHC b 2016 4F % C 8 R A8 12 4R 10~20 fiE
BIREICE EEoTWwi, LaLEARSY 20 2DFHE
&b, 2017 TR ZNE TOR 3T H 72 B 50 FEHI
TR CBEM L, 2019 4E1T13 & 51T 70 FEBIRREE £ °HY

Table 3 Change of clinical parameters

Baseline 6 months  Change
PPD (mm) 62+14 34+08*** 28+14
CAL (mm) 64+£20 38*£13*** 28+17
RBDD (mm) 53%+21 36+14*** 16+14
BOP (%) 781 21.9 56.2
NBFR (%) 201+177

PPD : Probing Pocket Depth, CAL : Clinical
Attachment Level, RBDD : Radiographic Bone
Defect Depth, BOP : Bleeding On Probing
NBFR : New Bone Formation Rate

Data shown as mean ®standard deviation

* %k % ! p<(0.001 compared to baseline, paired
t-test.

Baseline

REGROTH
applied

6 months
after surgery

Fig. 3 A case of periodontal tissue regeneration ther-
apy using REGROTH
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Table 4 Comparison of CAL gain (after 6 months) by each

factor
Srmoki Yes (n=4) No (n=28)
rmoking 13405 30£16*
. 6 mm< (n=10) 6 mm= (n=22)
Baseline PPD 17408 33416
. 6 mm< (n=10) 6 mm= (n=22)
Baseline CAL 13407 3541 4%
Bone
Defect Depth 4 mm< (n=38) 4 mm= (n=24)
elect Jep 28+18 28+15
(radiography)
Mobility 0 degree (n=12) 1,2 degree (n=20)
(Miller, 1950) 28+14 20+18
Temporary No (n=29) Yes (n=3)
fixation 28+17 27£06

PPD : Probing Pocket Depth, CAL : Clinical Attachment
Level

Data shown as mean=*standard deviation

* 1 p<005, * * :p<0.01, * * * :p<0.001, Mann-Whit-
ney U test.

mU7z. 2hix, FEOBEIE X OCABRERIC & 55
A OZI I & AL BEISHEIGT 5 2 EH[ERIC -
TelzbtEZH6ND,

AW, EENAERRRLE LTV 7 22 Hvik
PR AR L2 HEE L, FAHET LMtk 6 5 Ao
RS A= —DWEE L XMEEIC X 2 WIETH
AR OWTHER A2 L., BFEOHAEELETH
% EMD % > 7o o JRIAHAR A AR 81 % 4T o 72382 T U,
L5 13245 1 EICB W TEHERE R CAL 05 (26£20
mm) AED 5N, FREICHEF 5 1247 6 A HicB\»T
AE7% CAL S (20421 mm) 23D 5z L
LTwa? KFRICBWT, U 2raRzHwziEER
AT - 28I B T 212 6 A Ho CAL @
HERIZ 2817 mm TH b, BEOHE L AREOMFER
%7 L7z, Kalpidis 50 0fgdici¥, X HEE EoFX
BRI OWERIZ07~3]1 mm OHPFHTH D, HERAZ
R E L7 64 A~ RSB ESOD T 1g, g
RIBES OUGEEREZ 08~25 mm OFFHTH - 72, K
KCOBRBESOWHERIZ 1614 mm TH b, %
ORfEER LTz, &5, HAEHEMEIZ291£17.7%
T, WEDOME 5% D EMD % F > 72 1 8 AL A ik
OfER (2056£491%) LRBEETH Y, Ui Tiro72Y
a2 & o 7o o ML AR R 3, R 7 o A AL
ERERETH DT ERTRBEI N,

Riz, itk 6 h AR CAL EEEOFKEREL 5, V7
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Table 5 Correlation between the CAL gain and
smoking, baseline PPD, baseline CAL

CAL gain
n
Spearman’s p p
Smoking 32 —0.423 0.016*
Baseline PPD 32 0.718 <0.001***
Baseline CAL 32 0.854 <0.001***

Spearman’s rank correlation coefficient was
used. * : p<0.05, * * * : p<0.001

v R % Fv 72 o AR TR A BRI & % o AR AR 1o R
BrEHZ5ERFICOWTHE L7, BE) CAL EEE
BB Z 50 ESDIC o0 TIERHENT 2HELH 5
PSS KBRS I IR TR A I A B e CAL
EENED b, BEEL CALESROMICIZADH
BIAER® 5N 72, X 512 Parashis 5913, fli#io PPD,
FBRIBIESOEBKE W E, fiitho CALEESKI D
TV EHE LT3, AR T, HiF PPD B & Ol
HI CAL fE2YR Z Wi 5 BEREIC CALEFOWEI R D

5, 1iieT PPD, gl CAL & CAL 58 L offici3ii
WIEOBMED s, L Lads, fiiosxiE
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HEIC L D EELRENPE R P AR S B
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B L TRl 217 - 7z, fiiETO B OEIRIC O WX,
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<, Miler ®434EC 1, 2 EOBIHETH NI CAL EEE
CHEEEABVET I MEY L H 5. APIETIE, H
OEFEOEMIC L > T CALERSRICEERZRZED S
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5 L TCCALESENEBICHMLZC L 2WEYL
TED, MTOEFEOEMIC L b 5T, A2 LE X
BB 7DIMENCEET 5 2 L dFECEMNc@E 2k
ERBLTWS, AL, BEEDE#EICEWTCAL
BEERBICOVWCEELRZRAD bk otz THIEAR
MR DIEFITIE, FEEIZETEAFED 5N b HWIicDAfT-
TWwBY, HEZ2FT-> TR VLEICIZEIRES S WD &
EFNTVDZER, EEZRT IIEFD 3IER &
CEDBERLTVERL L,

KT DGR, #wED GTREB K FEMD % Hw iz
MR AR L e L ¢, RREEOBRSEERL
7z, U Zu %k wEEE AL, GTREE
B CFEEETH b, JAHFAOMEICN L T bR
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Evaluation of Periodontal Tissue Regeneration Therapy by Administration
of Basic Fibroblast Growth Factor (FGF-2) and Examination
of Prognostic Factors in Periodontal Regenerative Therapy

YOSHINAGA Yasunori'?, Maruo Naoki!, Oncr Kimiko!,
Y aMATO Hiroaki!, TsucHiMocH! Nanako!, NakAGaMI Masanobu! and Sakacamr Ryujit

ISection of Periodontology, Department of Odontology, Fukuoka Dental College
2Oral Medicine Research Center, Fukuoka Dental College

Abstract

Purpose: Periodontal treatment involves removing plaque and eliminating inflammation. However, under
the right conditions, periodontal tissue can be regenerated. In December 2016, the periodontal regenerative
medicine REGROTH (Kaken Pharmaceutical), the active ingredient of which is basic fibroblast growth factor,
was launched. In this study, we evaluated the clinical outcomes of periodontal tissue regeneration therapy
using REGROTH at the Periodontics Department of Fukuoka Dental College Hospital.

Methods: Patients treated with REGROTH from January 2017 to September 2018 who were able to com-
pare probing pocket depth (PPD), clinical attachment level (CAL), bleeding on probing (BOP), and dental
radiographs at baseline and 6-month postoperative follow-up were evaluated.

Results: The average values of PPD and CAL significantly improved after 6 months compared with base-
line (p<<0.001). Radiographic bone defect depth was significantly reduced after 6 months compared to base-
line (p<0.001). There was a significant difference in CAL gain at 6 months depending on smoking, baseline
PPD (p<0.01), and baseline CAL (p<0.001).

Conclusion: In this study, periodontal tissue regeneration therapy using REGROTH at Fukuoka Dental Col-
lege Hospital showed favorable results. It was suggested that smoking history, baseline PPD, and baseline
CAL influenced clinical outcomes.

Key words: basic fibroblast growth factor-2(FGF-2), periodontal tissue regeneration therapy, clinical attach-
ment level gain, alveolar bone regeneration
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Table 1 Participants assigned to each experimental group

Experimental group Code Male/Female Average age
Ruscello White® group with restriction™ * RW 1/9 25.0
Ruscello Masdent F* group with restriction RM 3/7 22.2
Ruscello White group without restriction FW 5/5 232
Ruscello Masdent F group without restriction FM 6/4 271

*: Toothpaste, * s : Prohibition on intake of tooth-staining foods and beverages and

smoking

Table 2 Results of a preliminary questionnaire on the frequency of daily consumption of colored food and beverages and

smoking status for the participants in the study

Coffee intake Tea beverages

Number of Curry

per day intake per day intake per week
Group Red wine intake Cola intake  Smoking
More than More than More than
One cup One cup .
2 cups 2 cups 2 times

RW 1 0 4 4 1 0 0 0 0
RM 1 0 3 7 2 0 3 1 0
FW 5 1 1 9 3 0 0 0 2
FM 2 3 2 6 3 0 2 0 4

The numbers in the table indicate the total number of participants.
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LTI L 72 o — b 2 REEEICH R, Wilick > TH
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HEEHRAS L L —~DFRTA = FHOMEHETE
EHAL. £/, v b= 7F 1 RYG D OfFEH
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TEMET B KO ICHERL .
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Fig. 1 Comparison of color difference (AE*ab) values between before and after tooth-whitening

RW: Ruscello White group with restriction (prohibition of intake of staining foods and beverages
and smoking), RM: Ruscello Masdent F group with restriction, FW: Ruscello White group without
restriction, FM: Ruscello Masdent F group without restriction
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Fig. 2 Comparison of color difference (AE™*ab) values between after tooth-whitening and 12 months
later
RW: Ruscello White group with restriction (prohibition of intake of staining foods and beverages
and smoking), RM: Ruscello Masdent F group with restriction, FW: Ruscello White group without
restriction, FM: Ruscello Masdent F group without restriction

263, FW: 417, FM:419), #22 (RW: 0.05).
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Before tooth-whitening

After tooth-whitening

BeTE H3E

After 12 months

Fig. 3 Intraoral photographs of the representative case in each experimental group
RW: Ruscello White group with restriction (prohibition of intake of staining foods and beverages and
smoking), RM: Ruscello Masdent F group with restriction, FW: Ruscello White group without restriction,

FM: Ruscello Masdent F group without restriction
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Effects of Restrictions on Intake of Tooth-staining Foods and Beverages
and Smoking during at-home Tooth-whitening Period and the Type
of Toothpaste on Tooth-whitening Effect and Retrogression

SHINKAI Koichi, EBiHARA Takashi!, Suzukl Masaya,
SaTton Fumiaki, Yosun Daiki, WakAk1 Takashi?,
Sek1 Hideaki' and Katon Chikage?

Department of Operative Dentistry, The Nippon Dental University School of Life Dentistry at Niigata
!Comprehensive Dentistry, The Nippon Dental University Niigata Hospital
>The Nippon Dental University College at Niigata

Abstract

Purpose: During the at-home tooth-whitening period, patients are instructed to limit their intake of
tooth-staining foods and beverages and to stop smoking. However, these restrictions are inconvenient for
them. Additionally, the influence of the components of the toothpaste used for post-whitening brushing on
tooth color retrogression is unknown. Therefore, this study evaluated the impact of restricted intake of
tooth-staining foods and beverages and no-smoking during the tooth-whitening period and the toothpaste
type on the tooth-whitening effect of at-home tooth whitening and tooth color retrogression iz vivo.

Methods: TiON Home Platinum (GC) was used as the bleaching agent, and Ruscello White (GC) and Rus-
cello Masdent F (GC) were used as dentifrices. The experimental groups were as follows: the Ruscello White
group with restriction (prohibition on intake of tooth-staining foods and beverages and smoking), Ruscello
Masdent F group with restriction, Ruscello White group without restriction, and Ruscello Masdent F group
without restriction. Each experimental group included 10 participants, totaling 40 participants. At-home
tooth-whitening was performed for 2 h after dinner for 2 consecutive weeks. After the tooth-whitening
period, all groups continued brushing with their respective toothpastes without restriction. The color at the
center of the labial surface of six maxillary anterior teeth was measured using a noncontact dental spectro-
photometer (Crystaleye Spectrophotometer, OLYMPUS) before the tooth-whitening period, after the
tooth-whitening period, and 12 months later. The AE*ab values between before and after tooth-whitening
and between after tooth-whitening and 12 months later were calculated using the colorimetric values of
L*a*b*. Two-way analysis of variance (factor a, presence or absence of prohibition on intake of tooth-stain-
ing foods and beverages and smoking; factor b, type of toothpaste) was used to statistically analyze AE*ab
between before and after tooth-whitening and that AE*ab between after tooth-whitening and 12 months
later.

Results: No significant difference was observed in AE*ab between before and after tooth whitening for
any factor or tooth type, and no interaction between the two factors was observed. There was no significant
difference in AE*ab after tooth-whitening and 12 months later for any tooth type, except #11, and no interac-
tion between the two factors was observed.

Conclusion: The consumption of tooth-staining foods and beverages, smoking, and toothpaste type used for
brushing during the at-home tooth-whitening period had no significant effect on tooth whitening and color
retrogression after 12 months.

Key words: at-home tooth-whitening, tooth-staining foods and beverages, tooth-whitening effect, tooth color
retrogression
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Table 1 Demographic distribution of the cases

Total tooth

number: 52

Age (year)

Median (IQR?) 53 (45.25-68)
Sex, % (n)

Male 442 (23)

Female 558 (29)
Tooth type, % (n)

Maxillary central incisors 46.2 (24)

Maxillary lateral incisors 212 (11)

Maxillary canine 96 (5)

Maxillary first premolars -

Maxillary second premolars 19 (1)

Mandibular central incisors -

Mandibular lateral incisors 38 (2)

Mandibular canine -

Mandibular first premolars 58 (3)

Mandibular second premolars 115 (6)
Preoperative signs and symptoms, % (n)

Absent 404 (21)

Present 596 (31)
Type of root canal treatment, % (n)

Initial treatment 135 (7)

Retreatment 86.5 (45)

Preoperative radiolucency at the apex, % (n)
Absent 154 (8)

Present 84.6 (44)

Size of radiolucency at the apex, % (n)

<8 mm 865 (45)
>8 mm 135 (7)
Location of root canal obturation material, % (n)
under® 96 (5)
fair® 865 (45)
over® 38 (2

Observation period (month)

Median (IQR?) 115 (5-22.75)

# Root canal obturation material more than 2 mm short of
radiographic apex

b Root canal obturation material 2 mm and less than 2 mm
short of radiographic apex

¢ Root canal obturation material beyond radiographic apex

4 Interquartile range

BLT, TRAROEGPERICEZLERLE, —
73, RRERH A XH3ISO Hikg 50 = LU N CREFEHE % T -
7eaid, EROFE L RRTROBTERLZIZRD
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Table 2 Treatment outcome for each characteristic
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Good Poor Model 1  Model 2 Model 3
% (n) % (n) pvalue p-value  p-value
Tooth type
Maxillary central incisors 250 (13) 2115 (11)
Maxillary lateral incisors 1346 (7) 769 (4)
Maxillary canine 769 (4) 192 (1)
Maxillary first premolars - -
Maxill 1 192 (1
axi .ary second pr.em.o ars 00 (0) 92 (1) 05160 04820
Mandibular central incisors — -
Mandibular lateral incisors 00 (0) 385 (2)
Mandibular canine — -
Mandibular first premolars 192 (1) 38 (2
Mandibular second premolars 577 (3) 577 (3)
Preoperative signs and symptoms
Absent 3077 (16) 962 (5)
0.0078*  00165*  00075*
Present 2308 (12) 3654 (19)
Type of root canal treatment
Initial treatment 962 (5) 385 (2)
0.3158 0.1089 0.2677
Retreatment 4423 (23) 4231 (22)
Preoperative radiolucency at the apex
Absent 962 (5) 577 (3)
0.5935 0.6896 0.6066
Present 4423 (23) 4038 (21)
Size of radiolucency at the apex
<8 mm 4808 (25) 3846 (20)
) 2
>8 mm 577 (3) 769 (4) 05307 02670
Location of root canal obturation material
under 577 (3) 38 (2)
fair 46.15 (24) 4038 (21) 1.0000 0.4662
over 192 (1) 192 (1)
Size of gutta-percha points used for root canal obturation
55 2500 (13) 1154 (6)
60 1154 (6) 962 (5)
70 769 (4) 1154 (6)
04310 08777
80 962 (5) 1154 (6)
90 - —
100 00 (0 192 (1)

Interaction tests were performed. Three models were constructed: Model 1, no adjustment for covariates; Model 2,

adjusting for all covariates (tooth type, preoperative signs and symptoms, type of root canal treatment, preoperative

radiolucency at the apex, size of radiolucency at the apex, location of root canal obturation material, size of gutta-per-

cha points used for root canal obturation; Model 3, adjusting for three covariates (preoperative signs and symptoms,

type of root canal treatment, preoperative radiolucency at the apex).

Statistical analysis for Mode 1: x? test and Fisher’s exact test

Statistical analysis for Model 2 and 3: Likelihood ratio test
*Significanlty different: p<0.05
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Table 3 Associations between the preoperative signs and symptoms and treatment outcome

Model 1, OR (95% CI),p Model 2, OR (95% CI),p Model 3, OR (95% CI), p

507 (147-17.46)

Preoperative signs and symptoms
D g ymp pZO.OlOZ*

921 (1.27-66.56)
p=0.0278"*

508 (145-17.82)
p=00112*

Interaction tests were performed. Model 1, 2 and 3 are described in Table 2.

Statistical analysis for Model 1, 2 and 3: Wald test
*Significanlty different; p<0.05

Table 4 Treatment outcome for each preoperative sign
and symptom

Table 5 Postoperative treatment for poor outcome

Total tooth number: 24

Good, % (n) Poor, % (n) Extraction, Apicoectomy, Retreatment of root canal,
n=28 n=gq  Pvae % (n) % (n) % (n)

Spontaneous pain 29.17 (7) 54.17 (13) 16.67 (4)
Absent 50.00 (26) 3846 (20)
Present 385 (2) 769 (4) 0.2839
Swelling NVLZEEHR L T OTE R EEZITHWS, ZDT
Absent 3462 (18) 1538 (8) 0.0261* LI, AU THRBTERIFR TS o IEH D 2 0ffT
Present 1923 (10) 30.77 (16) bR EIC, HEAGTIRMAS BRI N2 L2 b
Sinus tract LIRS NG, L Lkds, BAMSHETH 2R
Absent 44.23 (23) 3269 (17) 03346 T 5, WATERD, RAEY A XH55 5L BT o AR
Present 962 (5) 1346 (7) LY ERREERO TR THIEFCH 5 L DML
Percussion pain Hzid~2 2 LB L, S8, BHfio—lmzs 2
Absent 40.38 (21) 2500 (13) 01154 },?ﬂ%@%m@%ﬁ%ﬁ%%ﬁik@h,ﬁﬁ%@
Present 1346 (7) 2115 (11) FAEHBICMA T, BRBE IR O iR R
Pressure pain Y g FoWER (7 2V —VER) Y, R
Absent 4423 (23) 2885 (15) 01114 THEHT L IRETERBZOWARY 4 Xp 5 B S h 8L
Present 962 (5) 1731 (9) KUY RETE R TR £y 2 2 RS IR

Statistical analysis: x? test
*Significanlty different: p<<0.05

Lotz 6T, HANTEER (B3, mARIE,
BT, 1208, RO MITEAER) ok 7T, WA
RS HIGETFHRICBEEL TV B HT-TH B I L A3

L7z, TO& I ICARRFRIZ, BYARERERTO M AEE
DOEED, WE - ISR DORARY A XH 55 5B ki
oo TRREEFE R REEO PR T HKFEETH A
HElEE R L 7z,

WA A R, MR S $ 2 S E o ks
BIET 2Y, ME, ZOEEMBLOT SAHLAF
I—% =7 FORRBYEPRRIMOBHT 2 &, BR
JE P AR I RAEDSE Z b, AR 72 £ OEFRAER
WEL B, Fio, IhhS o B OMRRILINC N A o+ 7 1
NLETMET 5L, IWRTHARRORFR L 75 2% H#
51, WETHRABOERLE LT, BAYFA XHAEL,
HAEAR % £ 5 IBARME AR X, BRI AL 7 4

- E—L CT BFC L 2BLHERGR DL
HRAE TSR D RAFEIE - BTEEIARE O B 0 a2
7o R FMEEIWCINZ 72, ZREFLRR% 2 M E ot % E
BT 20ERH L, 2, FRICEDIZRT2HERTE
5 &5, Tho OFHEIEHE % I EINFENE L frilFEuE
ERGE LR ZEE, EidT 22 LdLETH
3. Eole, WAERZMES BARMEER OB HEEE
TR L, FEEOREISREOEMICAES BER
I ORRIBRERFE B & CRRTLA (R A
OMEENRE % BT 4 2 B2 H 5,

i
= 1111}
E:d

JeH 4 5 55 B DL AT HEA & 0 7 AR 8 A 46 T
RO T, ERRERHIIGITICORR, R HAE
B h 5 B E Ik FRARE L 7 2 RS C & VR
BENL, S, TAEOERNERE R 5 72
i, BEREFFRICINA T, BB O MEA LT TH 5.
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A Retrospective Study on the Outcome of Apical-periodontitis Teeth
Treated with Non-surgical Endodontic Treatment

—An Exploration of Factors which Influence the Prognosis of Teeth Affected by Apical Periodontitis
with a Root Canal Obturation Size Larger or Equal to ISO Number 55—

HIRATA-TSUCHIYA Shizu, FURUTAMA Daisuke, SAITO-NAKAYAMA Noriko,
NARUSE Tomoya, KAWAYANAGI Tomoki, NISHIHAMA Saki,
MIYATA-ARITA Ayaka, SADAOKA Naoki, SHIRAWACHI Satomi,
WANG Chutian, YOSHIDA Kazuma, NAKANISHI Jun,

MATSUDA Shinji*, TAKEDA Katsuhiro and Suisa Hideki

Department of Biological Endodontics, Graduate School of Biomedical and Health Sciences, Hiroshima University

*Department of Periodontal Medicine, Graduate School of Biomedical and Health Sciences, Hiroshima University

Abstract

Purpose: The prognosis of teeth affected by apical periodontitis is influenced by a variety of factors. Our
previous study showed that the rate of poor outcome of teeth with an apical root canal enlarged to ISO num-
ber 55 or larger is higher than that enlarged to ISO number 50 or lower in root canal obturation. In the pres-
ent retrospective study, we explored factors which influence the prognosis of apical-periodontitis teeth with a
root canal obturation larger or equal to ISO number 55.

Method: Fifty-two teeth with apical periodontitis were enrolled from 35 patients who had visited the
departments of Endodontics and Operative Dentistry, and Periodontics of Hiroshima University Hospital. All
the apical root canals of the affected teeth were enlarged to gutta-percha point ISO number 55 or larger, and
all the root canals were obturated with gutta-percha points and root canal obturation sealer. Factors related
to the outcome of the affected teeth were analyzed retrospectively. The outcome was evaluated by compar-
ing the two dental X-ray images taken before the first treatment and during follow-up observation. Enlarge-
ment or no change, and disappearance or decrease of radiolucency around the apex, were considered poor
and good outcomes, respectively. The cases of poor outcome included root canal re-treatment, surgical end-
odontic treatment, and tooth extraction due to exacerbated symptoms after root canal obturation. We further
analyzed the involvement of the following factors in the outcome: age, sex, tooth type, preoperative signs and
symptoms, root canal treatment type, preoperative radiolucency around a root apex, size of radiolucency
around a root apex, location of root canal obturation material, and the size of gutta-percha points used for
root canal obturation.

Results: The preoperative signs and symptoms among the factors tested were found to be the primary
factor influencing the prognosis while the other factors had no effect. In the asymptomatic group, 5 teeth
(9.62%) and 16 teeth (30.77% ) had poor and good outcomes, respectively. In the symptomatic group, 19 teeth
(36.54% ) and 12 teeth (23.08% ) had poor and good outcomes, respectively. There was a significant difference
between the two groups. Furthermore, gingival swelling was the most robust factor associated with the out-
come among the preoperative signs and symptoms.

Conclusion: Gingival swelling in teeth with apical periodontitis whose apical root size was enlarged to size
55 or larger was suggested to potentially influence their prognosis.

Key words: apical periodontitis, non-surgical endodontic treatment, prognosis, root apical size
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HBERI SRR X OREEHAEBRICB T S
VUt o v AR—% — (Pit-1) OGN

K & B A  BALDEON GUTIERREZ Rosa Edith & & {EKHP
GOMEZ KASIMOTO Susan Kiara ¢ ¥ & # H H & T
ax " B &k H B2 ¥+ M4 ¥ A
HOP OB O EY OF W ok OB O B

FRRFERLGEE R AR ODITER CEEERIAFEE 5 fht )l
FERARERFBEE AR A TR O i r 3 O s B

e

HIY : U VB, BeRFEoAKICES T 5, ARfL7mericswe, Moy v (P)
ERGThRHMBEAAD PIEEDEETH DD, ZOWEA DX LIIAHLZEETH S, POELDIAAIZE
RGO TH Y, VU IV AR—Y =2 D~z HoTw3, ZO—2Pit-11%, HOAKMIC
BI5.9 2 AMREMEDSH 5. AWFZETIE, Pitt1 D F v PABMB X CUIRICB T 2 RERZEET L L b, ZO%
B & HBEAEAE S & B A L ORI 2SO ICT B LR HNE LT, SN B X OB
FERT % W TR L 72,

MERLE S5vE 5, 8, 9EBOLEN: Wistar 25 v F 2T, Wilic X 2 WHAIEGIBEEF L H 2 W0iF U R
7oV —vavETIVEERLUL, Wik, 3, 5, 7, UHEBXG®YNZRZ5V¥—v a3 %7, 28HH
ICHREE L 72, QLB BRI X LT Pit-1, Nestin, 7 5 (MZ a-smooth muscle actin («SMA) 1203 3 S fH ks
a7 o 72, WiliALE O Pit-1 mRNA FIBIC 2\ C real-time PCRHT L 7z, #iEH#HT1Z One-way ANOVA
2 & o THEEH AN A BEZ MG L 72

fES Pit-1 BEROEE, EH %S v M EREESEO S, mE WM, sEiRE, 75 i REE 0
izl o TRt E nie, &7z, UIHBBECIIRAL 2 RFFMEcRii s h, RO EmRETIE, RIHF
fHfiE~ — & — @ Nestin R IMME & M~ —» — D aSMA & O BB KIGE2 B L7z, BifLESR 7 HH
T Pit-1 OB RISIZINE APl s nd, 14 ARICRFEMEME ol Uz, £7%, real-time
PCR &t Cix, it 1~7 HH £ T Slc20al (Pit-1 22— F L7EET) OFREIELIRAL, 14 HEICZ
EHERFEERERT P o7, UNR TSV —v a /%0 Pit-1 BMERIGE, 7HE CIERRRABEOmEMis & O
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VRN T 6 FHICEERILETHD, VUVBED
RETHRNICHEEL, BEED 1%%2 D5, 250
VB D 5% DA FuF LT Y A MMEICHE
EL, f10% x5 o828, R, IREICRH#HL T
AR E ol Eh, Eo AN - WO £8%
mibaic i xn sV, U v d adenosine triphos-
phate DL, A4 27Uy 27 AMPEB XU v 87 EHD
U vt £, %L OEYEIESEE IR AR e 5 E % R
7T RTThEAMBICODEEL, BEELMBA Y
77— & LTHRET 22,

BORFEOAIKAE, B IS A v
O LA F UMY VR (P) RHLDIAAY, Z D,
DI NFENIHN TN Faxs 789 4 b
FEREh, Ioicas—4 oo TRE - KT
20, HIRALT Bt A PRGOSEETH 24, [
7 5 AR B I B D A £ B & T o Pk 7 o
2R ELHSICHBEI N TR, ZoiE T ot X
&, BERATEEGIIE O PRI AR B 5. L T v
5 EFREEN, Mg~ POl AAE X IH YA IK
LM BB A AE 2872 LT w AL H 5.

WFLEE X, PG N RS E A 13 m s A D K
HKEOF P Y MREEY VB FS v AR—9 —it ko
THAINEY, COF YT LREEY V5V 2
K= —iziz 1, 1II, MBED3S>DHELEZ 773 —H
FEL, Pit-1 GEIET-2—F Sle20al) 3T D5 501l
B MUY LMRFEY VBN T VAR =Y I I N
29 ZhEcic, AUIAESF MY Y L RERY v
FI U AR—Y — IS EEI N B Pit-2 (EfETFa—F
Slc20a2) %7 v 279z ZORKT 0t &
RSN TED, Pit-21C & 2 PlEIIHOEE - %
BRICEB U 2RIE - RAMEOEARICEET 5 Ly
HEINTVBY, Lo, Pit-licowTd N
HBVIFHES AT PR RRENICE®RT A L TH
JRAGIZBEG LT\ b C L SR s N5 28, IEH Ol
FHAHAR, 72 & IcBEERE O EEEHARIC B 1T 5 Pit-1 ©
JBFEIC D W TOHEIXTOIN T VR,

AWFZETIZ, Pit-1 2 FHICFE L, o akikic
Pit-2 & AMRICEIS L Tw 3 L {REiE 72T, OPit-1 ®F
¥ & U)o B, B & OHEE (AR) fMkkco
[BEEBITL, 2o, QWidisk o thbiflE s R O
Pit-1 D/HEER & CEETFHRIOZ(Y, 5@t
EEE (UNZRZ 58— ay) B0 Pit-1 D/FED
AT 20EDPERRT 572010, oINS 2508
AR B & BN 2170, Pit-1 © B

7 BeTE H3E

up

TR B KO A RHT 52 L2 HME L,
ME B LVHE

AWFZEE, FRRYEYERGHEEZRSOKREET
FEh Lz (KBEES28HMAME32H1E & &
SA01156). SEEREIY L LTS5, 8, 9MEEo MM Wistar
%Iy b (Fr—nXUn—), AFF39IL (G gt
n=24, B TERFn=15) ZHFHL .

1. EFIVTy bOES

1) HEBEAIEARE T LS v F oS

bhbhORHZEICEHRLZY . T4bb, 8HE
Sy R LTHEHALDERT LT TR ARREL,
IFRIBAMEER (G 7 2Y 2 03me/ke, S5V 5
L2 mg/kg, AT FLV7 7 7 — 25 mg/kg) DIE
WENTESHC & 2 BRI A2 1T o 72, FRIBZEAIM%, LSEAE
M —FIE T LT #1 BRI A 5 —)Lov— (ISO 1/008)
TWATH D & B S 072, BRI % 5% XMERK S +

UL (24270 —F—, 2ABETE) clEL, X
SICIRE A A K TG U, B E L 7-fskc
EE Ik U7z, ZEH#EE % mineral trioxide aggregate
(ProRoot MTA, Fv v 754 u, USA) CEEE
L, 208, 7a77laryR Yy LYy (Ml e—
Ju—, Y—v—) TREZfTo. EEAHE -
FARWERONIERE S UCHAL 72, BRI,
#%1, 3, 5, THRLICI4HBE LT,

2) UNZRZS5 UL —LaryEFILT Y FOfEE

bhbhoRi#ERLICEMLEY, $abs, 5HEE
Sy MR LT R EANOMEET T, FHEAMNS—A
BEIC R LT #1 BRI R F — Lo — CREATH % B X
5%KHiEEREF U v L b IRE A TR,
255 ® K-file (v=—) TELBOFHE X D 0.8 mm
I E co % RER, 1050 K-file 2L A5
505mmZEEZHLCHINE® 2 LT, RENZIMAE
Tz Lz, Z0% MTA 2liftL, 7a77rav K
Uy bLYUTHRIEL . THEAME I AL
ONEBEE UCHH L. SIS IIIUER 7T HEHE &
C28HBE LT,

2. RIEMERFHREN

4% /8T RV LT IVT e R - U v EERRENR CHETLE &
21T, SHEBB X 8HEGT v @ ETEEE —HH,
725 N 9Bk T v b O NS & R PR & & I
Hl7, 10%xT9L o7 3 v UEEATR (Osteosoft,
Merck Millipore, USA) i 4 BAREE L THK I w7
%, A2 7 40 vEBL, EZ 4um U F % /FH
L, SRt 2> 7. PLPit-1 v ¥E/ 2
o — Ltk (1/200, EPR11427(2), abcam, USA),
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B & 0¥ Nestin =7 2E / 7 0 — F UHifk (RS IEMI
<—7%—, 1/1600, Rat-401, Sigma-Aldrich, USA),
Alexa Fluor 488 f55##T a-smooth muscle actin (aSMA)
THXRY 7 u—F bk (E RS & CHZER
i~ — % —, 1/250, EPR5368, abcam) % —X¥iik
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Thermo Fisher Scientific, USA), Alexa Fluor 546 (1)
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9, BRIEEICL Y, FHl#icEs T 3 Pit-1 R
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dine (DAB, Dako) #HWTHAEIEH, ~< XY
Vb oEN R EE TV, Bk, B, BAR, ¥
FAMSE (Eclipse E800, Nikon) THIZL 7z,

RIZ, REHNEZEGREIRIC X b Witk o Pit-1 B
MG D JITE & fghT U7z, FBLL 7280 2 10% 2 % & 2L
7 C1RfE7 vy v 2L, i Pit-1 ik (1/200) 91
Nestin #if& (1/1600) ZiEA L 7e—XPULER % 4°CT
12 RIS U 7282, —XR¥ifk & LT Alexa Fluor 488
(k) BEak = 517 ¥ ¥ 1gG (H+L) (1/400) B & O
Alexa Fluor 546 () #Eik v i~ & IgG (H+L) (1/
400) ZEA L C 2 RMERTIGI ., YR ZFY
Y= a v BEOREENEEROTIE, Ty X o
%, PLPit-1 §ifk% 4°CC 12 BfEfERA L, ZXPuikE L
T Alexa Fluor 546 5%k /3417 4 % IgG (H+L) (1/
400) % 2 BEERETRIGEE, & 512 Alexa Fluor 488
PRl aSMA itk (1/250) % 2 R Z=HR T RIG S ¥ 7z,

DAPI (Invitrogen, USA) % Hw T2, ProLong
Diamond Antifade Mountant (Invitrogen) THt AL,
HEHEMEE (Eclipse EQ00) % W THZ L /2,

3. Real-time PCR f##f

IEEEREALE 2 U 7o RS —Fs & thoptk, FLsk ol
ff: L TRIzol ¥ (Thermo Fisher Scientific) # F\>T
total RNA % #fit L 7z, First strand cDNA (%, Prime-
Script RT Master Mix (Perfect Real Time, ¥ 71 /34
F) AL, total RNA » 5 WG RECRELL /-
ZDth, A—=h—07v bta—VIicfE->T, cDNA 24
12 SYBR Premix Ex Taq II (# 5 934 %) & GeneAmp

Pit-1 PMEER T EH R w5 L Tw3 167

PCR system 7900HT (Applied Biosystems, USA) % H
W real-time PCRf#fT L7z, "I XA ¥ —E v 7 EBET
& LT betaactin & A, &H mRNA ORI &k - CTIEEL
U7, TR L 794 <=M T LB D
TH5. T v+ Slc20al (Pit-1 23— F, expected size
144 base pairs, sense : 5’ -atgggtttggggaagaagag-3,
antisense : 5’-tgtgttgtgctgatgggaag-3’), & & O beta-
actin (expected size, base pairs 146, sense : 5’-cagg
gtgtgatggtgggtat-3’, antisense : 5’-gtgtggtgccaaatctte
tc-3").

EtfEAT 12 GraphPad Prism 9 (GraphPad software,
USA) ZfFEA L, Dunnett D% EHIKIREIC & > THEEH
FNEEZOBIMEIE p<005 & L THEHTL 7.

& R

1. Pit-1 O B7EREF

8Bl D Wistar 525 v b OI1EH 72 FEEANE —FA M
BT, EHEEWFIETPIl ORERITE Lz L
A, KA, 1NE R M 5 O BRI B
o TN G Z D 72 (Fig. 1-a, e & U\ Fig. 3-
a). RIEFHOETERPE T, RIFM—H—TH 2
Nestin FiEIE, & & CIME FEEMIEICFEIRT 2 aSMA
Bt KOG & —3—3 T 2T R %257 (Fig. 1-b~d B X O}
f~h).

9l Wistar 27 v b O IEH 7 N 5ETI I T D Pit-
1 & Nestin & ORZEHE ERA TR, B 72 RT3
e © —EEMRGE B L7 (Fig. 2).

2. WBEAIEAAEED Pit-1 D

IEH R B 5 O “E 4B Tlk, Nestin Bk
DRI ML B & K < Pit-1 OBFERIG 2B L7
(Fig.3-a). HRMHE T OB TR, MR I~THEXT
VX Pit-1 OB RS R A C il S e o
7z (Fig.3-b~e). —H T, BEKRFENFTRT 51litk
14 HE &, Tk —i8, FicRIELE D
BT Pit-1 oFB AR L (Fig 3-1). S5, B
#%1, 3,5 7H%SNC 14 HE oW S Mt L
7z total RNA O real-time PCR f##7Ci%, itk 1~7 H
HE CIEWE & L, Sic20al (Pit-1 23— F L7z&E
BT) OFKBESFICHD U725, 14 HEICIZIERE KR &
BEElths»o1: (Fig 3-g).

3. URZXUZVtE-3 % 7HEHLU28HE

(239 3 B AR AR

EER5EEBT v O THE—-HARRREICBT S
Pit-1 OFERYURIEIC X 2 @5 T, WETOEE, £
v b IR S T RIRIEIC BB R 2 B o (Fig. 4-
a).
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Fig. 1 Immunohistochemical staining of phosphate transporter (Pit-1) in rat maxillary first molar

All figures are taken from the coronal pulp. a, e : Immunoperoxidase method. b-d and f-h : Double immunofluores-
cence.(d and h) merged images of (b and ¢) and (f and g) respectively. Counterstaining : Hematoxylin or DAPL D :
dentin, OD : odontoblast layer, P : pulp, yellow arrows : double immunopositive cells.

Apical-end “

100pum

Fig. 2 Immunohistochemical staining of phosphate transporter (Pit-1) in the lingual side of rat mandibular incisor

a : Double immunofluorescence of Pit-1 and Nestin. Figs. b and ¢ are higher magnified views of the yellow boxed area
in Fig. a.(a-3, b-3, c-3) merged images of (a-1 and a-2),(b-1 and b-2), and (c-1 and c-2) respectively. Counterstaining :
DAPI PD/D : predentin and dentin, P : pulp, iOD : immature odontoblasts, mOD : mature odontoblast, pOD : preodonto-
blasts.

UNRZZYE—2a ik 7 HEOREHOE EH Shien (Fig.4-d), 28 HH T3t S hien - 7z (Fig.
T3, Pit-1 BBIESOGARARER R, 3 & OB OB - 4-e).
PR 7 & i et s Ay (Fig 4-b), 28
HE TSN, L 5 ticiiiE co At s h =z =
7z (Fig. 4-c). #fitk 7 H H ORREIEABIZE T I1E, aSMA
Bt SOt & —HB—29 % Pit-1 & © “EPpIERIG B H AL DFER D &, Pit-1 HIRA MM, M 7% 5 i
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@ ns

15- ¢ molar

Slic20a1/ beta-actin

0.0-

>N @ @ e @
& BV WV VB . .
& N ¥ AT E dentin, O : necrotic layer.

HIRBICHRI L TWB Z EXHL IRz, THET
Pit-1 DFFICBE T 2 ME 3L KD v, RFFMEY,
J v bl T H 2 MRPC-1%?, < v 2 R
HTd 2 MO6-G3WTHIEIL T 3723 Tx <, Kol
TN AN - A P Y S R AR 722 5 Nic
2 P O BB ABELTCWE, Ths0lE
1%, AR ORERE/ARE—RLTBY, Iy FHEME
B X OYE O BB W T, Pittl 2 ALY Vg
AR PEE L T VD Z ERTB SN,

£ X v b IR, MAES O PIRELAENICHBIERTH
DI ZofEE, BERTOEEDR Wnt AN 7 F L
EIERK B2 5 2, Rt 2 v NVEOTEEIC
BI54 218 KRS BV T, Pit-1 2%k 2 » b
FEHL TV EHb, Pit-1 12k 2V VEHNEA, & 4
YRR BT B~ Uy 2 20 LRIGDBEE & O
I CEBELKE ZHE TS HEEENEZ NS,

I 5T, Pit-1 1 IME AL O BT iE A IR B
5322 LGS Tw Y, s O AR
B R & R RIc I, BEERRINIESST
TEHREIC & 2 BTEORFEHICBE L, —5 clk

Fig. 3 Immunohistochemical staining of Pit-1 after pulpotomy with MTA in maxillary first

a : Intact tooth. Immunohistochemistry of Pit-1 in the coronal pulp tissue of the injured
teeth at (b) 1,(c) 3,(d) 5(e) 7, and (f) 14 days after pulpotomy.(a-3, b-3, c-3, d-3, e-3, -
0.5 3) merged images of (a-1 and a-2),(b-1 and b-2),(c-1 and ¢-2),(d-1 and d-2),(e-1 and e-2),
and (f-1 and f-2) respectively. g : Slc20al normalized to beta-actin mRNA level. % % % % :
p<<0.0001. Counterstaining : DAPI. ns : not significant, D : dentin, P : pulp, RD : reparative

KR IE HBE D BRITINZEAGITAE 5 GIKZEM: L BIRA S
LEhTwa?  oh s EEN O BTG R B L
TH, Pit-lick sV vy@glkic k- CHEish T3
AREED D B

5y MCHIBEEZ 4TS &, i 7 HBHICI3 BT E
T RFFMEMES B L, BEKFELERT
28920 ffits 7 H H OBEKFEE T T L 72 Nestin
Pt z, MERSMIED, S H ARE, MursEfTL
ERIFMPAREAINECH 2 L E 2 51 2599 Pit-114,
DIE# T v F OYEICE W CRRA ST EE ik
7%, AL RFFMIECHEL, @ERNES v FA
B D G F A © Pit-1 oK% W0, Q@E% 14
HHOSFHEMIAEMIE T & 5 0 REMBBE I hz
L5, Nestin Btk - Pit-1 B 0 T FHI R 1%
LD ARGE 47— T, Nestin BB - Pit-1 Btk o S F
TR X L O IRAR RS b 2 WREE D E X 61
. F 7z, IEH 7R EHOBARSEFEE T M
Pit-1 O RIG %2 3o 5 —H T, RFEFEF DU
D BENG F LM & B 14 0 H RS L Rk
O Pit-1 BRI, MR E S RFE & OEFIEICZ D
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Fig. 4 Immunohistochemical staining of Pit-1 after revascularization in mandibular first molar.

a : Immunoperoxidase staining of Pit-1 in normal rats.(a-1) Root apical site.(a-2) Periodontal ligament. b-e : Double

immunofluorescence on postoperative day 7 (b, d) and day 28 (c, e). High magnification of the yellow boxed areas in (b
and ¢) is shown in (d and e).(b-3, c-3, d-3, e-3) merged images of (b-1 and b-2),(c-1 and c-2),(d-1 and d-2), and (e-
1 and e-2) respectively. Counterstaining : DAPL C : cementum, PDL : periodontal ligament, AB : alveolar bone. Dotted

line : outline of tooth root.
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The Localization of Phosphate Transporter during Wound-healing
and Regeneration in Dental Pulp Tissue
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Abstract

Purpose: Phosphate is involved in the mineralization of bone and dentin. In the calcification process, not
only the plasma inorganic phosphate (P;) concentration but also the intracellular and extracellular P; concen-
trations are important. However, the transport mechanism remains unclear. P; uptake by phosphate trans-
porters is a basic requirement for mineralization. As a result, Pit-1 may be involved in tooth mineralization.
This study aimed to elucidate whether Pit-1 is present in dental tissues and involved in wound-healing and
regeneration of dental pulp, using immunohistochemical and genetic analyses.

Methods: We used five-, eight-, or nine-week-old male Wistar rats. These rats underwent pulpotomy and
revascularization. The observation periods were set at 1, 3, 5, 7, and 14 days after pulpotomy and 7 and 28
days after the regeneration procedure. The immunohistochemical staining of Pit-1, Nestin, and a-smooth
muscle actin («dSMA) was performed on the treated teeth. Moreover, real-time PCR analysis of Pit-1 mRNA
expression was performed on the pulpotomized teeth. Statistical analysis was performed by one-way
ANOVA to evaluate statistically significant differences.

Results: In normal maxillary molars, positive reactions for Pit-1 were detected in odontoblasts, vascular
endothelial cells, periodontal ligament, and periosteal cells of the maxillary bone. In the normal mandibular
incisor, Pit-1 immunoreactivity was detected in mature odontoblasts. Double immunofluorescent staining
demonstrated that the immunoreactivities of Nestin (an odontoblast marker) and aSMA (pericyte and mes-
enchymal stem cell markers) overlapped with that of Pit-1. During pulp wound-healing, a positive reaction of
Pit-1 was not detected except in the perivascular area until the 7th postoperative day, and it was detected in
odontoblast-like cells on the 14th postoperative day. Real-time PCR analysis showed that the expression of
Sic20al (the gene encoding Pit-1) mRNA level was significantly decreased from postoperative days 1 to 7,
and no significant difference was observed on day 14. After pulp regeneration treatment, Pit-1 positive reac-
tion was detected in the periapical pulp, odontoblasts which generated new dentin as the tooth grew, perios-
teum, periodontal ligament tissues, and blood vessels on the 7th postoperative day, and only in the perios-
teum and blood vessels on the 28th postoperative day.

Conclusion: Pit-1 was localized in rat molar and incisor pulp tissue, indicating the presence of a phosphate
transport pathway in the pulp tissue. It is also suggested that Pit-1 may play a crucial role in pulp
wound-healing after pulpotomy and in pulp regeneration after revascularization.

Key words: phosphate transporter, wound-healing of dental pulp, revascularization
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DHHT RTINS T 2 E %2 L7z,

- 20 DL ECHERIEE TH .

AT Iy MBREOBE DO,

cWMADORIEPRICE D (B EoENCHM, #Ho

R, OIS TERLALADNRICK D).

- HEWIclEERSEZFA L Touiw,

ZORER, SULEHFRINLTHH--., &6, FH
N 4Dehrh b, KffROEEZTSICHBIL, FHD
HiiEBIck v AZ LB h2EET, HRARCSMH
DHEETH -7 60 HABPIRE L L. 2D 60K/ L
THIRSRBER;, thEAMMRE 21T - 728, i, 5
BAWE, Gl Aa7 2L E2RTEHME, PD 4 mm M
&R TEALER, PESA, PISA, PCR O&HEDFHfEI
EZHRRD LN VEHIC204T O IFCTT, KHEOR
PT—HFROHABRTERES N PBREDLT DA = %
VDT IVT 7y MIEIC 3FEZRNEICE D (172 (NJ80 &%
(n=20) : 441£215%, B4, LM 114 ; DJ55 B
(n=20) :434+1.8 %, B 9I4, L 114 ; Dental
Floss # (n=20):451x19 /%, B 94, LM 114).
Fl, $HREHEOSHADE D 1T B X CEALOFEHEER
NFEV =y VBRREHLS B LT T 947 v AfkE 2 —
T4 =Y P THEERTIT O, #EREICNL T,
RBETPZESBEORTH 202 RBE ICHWET S L
2R, HEEIEERTRREE & RO
EEMLU. 51T, RIFREEREICE TV =y Z1E
Reth LBER2ET2HERE T hr o7, £/, RE
FEMIRNCARFAAR RIC X b, FIRIESECHIEIE D IR 234
Bl o EPRBHMOSHBTOSMARA I
o BBRARNRET L E LT,

B BRI, KRRKRARZBRAIIZER - 28
L OB REGEEERZERORZEER/ TV D
(K#EE S - R5-E13).

3. % 8% &

B4 (NJS0 B 27.3+04 A, DJ55 Bf 27.7+
0274, Dental Floss #f : 277102 4&) ZRRE L.

4. MRAZE

KRB D HIEIC DWW T, KRS DS £
L OKOHTE, KIEDFHHEICEE T 2 HAR 2% e DL
TSROV TEAL, MORME X CEMOW S
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Nozzle Nozzle
(EW0983) (EW0870)
EW-DJ55 EW-NJ80

Fig. 1 Jet washer body and nozzle

SHSEGER KT Z W o < D B L HY 6 YT B AAE
oW TC, FERAEZRWCHALZ, 78 2120w T,
PR L, AACEH»LaS50 - b Ll
WA, ETogigcERL, LHRICE? LD 5 mE
PoRL FHEEFHH L, F27 =Y 4 FTOHEMWA
T Iy v SIEBR Th R o T, SHEERE SRR
ETH->TE VT TITiA, L3 FEEOHBINE
RAEEMAL, WECEERRES X &1 5 BAEERZICEH
R %ML 7o, BEEREICBE L T, HAERRY S
HRREIE 1 A0S L, fiE &I L TERT
WK CHEZEML 2. S50, #EE N L CEMERS
DR ERBMNT, 1 7 AMOMAEREZ HRL 7.

5. %EIEAE

IFo 5EHIZDWT, HRRME 2 EHL 7.

1) Gingival Index (GI)

2) Probing Depth (PD)

3) Plaque Control Record (PCR)

4) Periodontal Inflamed Surface Area (PISA)

5) Periodontal Epithelial Surface Area (PESA)

GI E PDIZDWTIE 6 RIEICTHIZE L 7z, PISA &
PESA I3, Nesse 5Dk & b EH L7,

6. WBREADT 47— MREE

MeRTERRREE 1 2 AR, #ERE2E%2WRIC
DFo7vr—t2FEMmLI,

[ I

HeTE HE3E
(1) RO ToE D RMICHD Z L ?
(2) HREZRHOODOHFO RN NI E L
T2 ?
AROWEFECoNELL?
(4) S EDFIEME D BIZEL SNE Lich ?
(5) AT, HISEANDPILIEKIIELSNEL
Toh?

7. WETFEEVEER

TR B 2 RBROR o 2 BN R b R s N I 3
BLTWSEFx 27 H—n—io TG UREMSEZEE
#%, FEFSRICEET 2R IO W TR, STV =y o
AT 72,

Mini o Y 4 v a2y v SR IER M E
(Wilcoxon signed-ranks test) & CTHEt L, %R D H
BIZ 13 % B LR E @ Steel-Dwass %2 H v, GRE*
5%Ad (p<005) ZHEAD D & LTCHEL . #al
FEHTY 7 b 1% Statceld & Fv 7z,

—~
w
=

m R

1. DI

Wb OFRSREOIREIZSTET, Ty, MBI, AN
B, Gl 227 2P E2RTEHAME, PD 4 mm M EER
TERAL, PESA, PISA, PCR O FHflIcZIZ#Rd 5N
7s7ro 7z (Table 1),

2. GIDZ1t

WS R % 1 4 A AZICHRE L 72455, Den-
tal Floss & thifg L, NJ8QO TGl 2 a7 2 DL Lo EKD
WELNGEICHEMNL 72 (p<0.05, Fig.2). %7-,
Dental Floss & DJ55, NJ80 & DJ55 Tl BB 721X
shahot, 51T, 1A HBEML 2R ORERKR
EEZNEFROBNICTHE L EZ A, NJSO (54.0+
44—436+41%, p<0.01) & DJ55 (52.6+4.6—44.3+
43%, p<005) IKBWT, Gl 227 2 M Ez2RTHEHA
KoEERBOPRD btz (Fig 3).

3. PD 0%t

PD 4 mm D_E#&R§EAERICOWTE, NJ80 (108+
29—82+26%, p<0.01), DJ55 (105+20-79+19%,
p<0.05) & Dental Floss (10.1+31—84+32%, p<0.05)
D IWTERRBYPED bz (Fig 4).

4. PCROZEAL
PCRIcDWTIL, 14 HMEOMHAR% T, DJ55 (81.3
+31-772+26%) IcBWTHERED (p<0.05) »338
b 5N, NJ8O (839+20—743+22%) & Dental Floss
(814+27-714+24%) cBWVTHERFES (p<0.01)
»ED btz (Fig.5).
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Table 1 Condition at initial examination

NJ80 (n=19) DJ55 (n=20) Dental Floss (n=20)
Age (years) 446+21 434+18 451+19
(31-61) (32-64) (29-61)
Sex Male: 9 Male: 9 Male: 9
Female: 10 Female: 11 Female: 11
Remaining teeth 273£04 277+02 277102
(23-28) (24-28) (24-28)
Rate of sites showing 54044 52646 51.3£46
GI score 2 or higher ~ (19.6-851%)  (22.6-85.7%) (14.6-84.5%)
Rate of sites showing 108£29 10520 101£3.1
PD 4 mm or higher (0-51.2%) (0-36.3%) (0-64.9%)
PESA (mm?) 15061+£591  15164+510 1535.0+787
(1,254-2,313)  (1,085-2,176) (1,039-2,830)
PISA (mm?) 88724979 87524941 890.5+104.9
(292-1,979) (295-1,717) (184-2,381)
PCR (%) 839420 81.3+31 814+27
(589-955) (384-99.1) (43.8-96.3)
Mean=*standard error
(min.~max.)
100 ¥ 5. PISA & ' PESA OZ1L
T NJ80 (887.2497.9—-7126+879 mm? p<0.01), DJ55
By (87524941-726.3+88.3 mm? p<0.05) ® 1% HED
Al ol ffifIc & b PISA OB &4 %A ® 72 (Fig. 6). PESA
A -— IZo VT, NJ80 (1,506.159.1-1451.0£57.9 mm?),
= o5 | —og i:; _ DJ55 (15164+51.0—14530+522 mm?), Dental Floss
e o oo . (15350+ 78714930814 mm?) @ 3 B < CCHE
E R i = BiEA (p<005) #ED 7 (Fig.7).
© % °g 6. 74— MR
c o5 -2 b TUr— MERKD, HEEOMIT - X 0 Rk
g 2 DELIP? LwIEMADRZICEEZ BT,
3 —50 - | | EIRE X D O D RN NERD L Holz b v )
£ 3 o BHIE, DIB5 THWHIE RS 2. DROBEEIZEN T
=751 mots, WEOTEME D IEOEB I, NJ& & DJ55
THWHEAZED ., FHPOESEANDOPLILIED
100 NJISO D]I55 Dentai Floss HHEIZ W T, NJQOICBWTHANDR I L I
= 5 5 H A% 328 - (Fi
% p<0.05 =% k_lﬂ'),m%i’ ﬁ‘/’ﬁﬁ@i’ uu&)gnfu_ (Flg 8)
NJ&0 :n=19
DJ55 : n=20 e 52

Dental Floss : n=20

Fig. 2 Improvement rate of sites showing GI
score 2 or higher for 1 month of using
of the interdental cleaning instrument

MR B IcE, HxoRv V7 7FS5—2ay ra—)
WWBWT, 79— %2YHNICHRET LI EHPEETH
3. Lo Likds, wiEEHoEzEge, 75 —2a
V= VR RGRTCH B 72, MEENIESRAE DT
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NJ&0 DJ55 Dental Floss
100 100 ¥ 100
k %k
| I
80 A o 80 A 801
X I X X
2 60 - Z 60 2 60
S A= =i
s < ®
2 2 2
210 D & w0 2 1]
@] O @]
20 4 204 20 1 :
0 ‘ . 0 ‘ . 0 " w
0 month 1 month 0 month 1 month 0 month 1 month
* % 1 p<001 * 1 p<0.05 n=20
n=19 n=20
Fig. 3 Change on the rate of sites showing GI score 2 or higher at initial visit and 1 month later
NJ8&0 DJ55 Dental Floss
70 = 70 ” 70 F
o —« ¢
60 4 60 4 | 60 1
=
501 ¢ T—u 50 Al 501
o]
40 404 404
o] o] L2 L o]
30 _ \ - 30 i 30 4

20 1 20 1

10

% Ratio of Pocket Depth (=4)
% Ratio of Pocket Depth (=4)

o]

% Ratio of Pocket Depth (

| Rl ==

0 b4
0 month 1 month 0 month 1 month 0 month 1 month
* 3k I p<001 * 1 p<0.05 * : p<0.05

n=19 n=20 n=20

Fig. 4 Change on the rate of sites showing periodontal pockets of 4 mm or more at initial visit and 1 month later

AL E e B, HEBKRICBOLWTE, F9—2av b
O VEEDOIL, T I TR RAERHEL TV
255, 7JOARHWMT I Iz EOEHFEEMER S
E, X7y VRIZT I =22 LIAAR, A > THRIER
FRT2IEMNDDEHRESAhTEY, 2 2 TANE
TlE, FEF 7 7V Vv KR EIGH U KT g
BT5y vt OMfRICERTH 22 ERNTAIL
E L7z, @WEZRHICET 5 NJ&0 & DJ55, Dental Floss @
ITEOHIERF X, Tabel IKRLZEBD, GIS PISA @

fEic 3THETEIIRD T, WHRORIEDOBREICE TRV
EEZ N, —OFEEAE L TORIEESVEERTIE
Z L LC, PISA 276 LKA R S IC &L 2 L, 4
I 12714 mm?, B EEATRFHE T 211.8 mm* TH -
7L OWENDH Y, KWIRICE VT, WBEOERE
D45 PISA 1349 830 mm>TH b, M@EDWFL & Hilk L
THERFAMNIC—EREOREEE L T 2 HEE IR
ERo T3 EEZ T, KIFZOME, BB T GI
2 a7 2P k&R EMNEOWEFED Dental Floss & [t
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DJ55 Dental Floss
* * %

100

80

PCR
PCR

60

] 100 - | | 100
] ) 60 - 60 - N
40 401 o 01 ° =€ &

PCR

20 1 20 1 20 1
0+ : 00— . . ‘
0 month 1 month 0 month 1 month 0 month 1 month
* % 1 p<001 * 1 p<0.05 * % 1 p<0.01
n=19 n=20 n=20
Fig. 5 Change in PCR (%) at the initial visit and 1 month later
NJ&0 DJ55 Dental Fl
2500 ! 2500 X 2500 R
k ok o
.\o o
20004 o 2,000 A 2,000 1
) \ 5 o
—e O
1,500 .H~““-‘_\-~h\‘ 1,500 | o 1,500
< o < <
< 2 n
~ o ~
1,000 [] 1,000 1,000
500 500 4 500+
s @ —
\o . . o
04— ‘ 01— : 01— .
0 month 1 month 0 month 1 month 0 month 1 month
* % 1 p<001 * 1 p<0.05 n=20
n=19 n=20

Fig. 6 Comparison of PISA between initial visit and 1 month later (mm?)
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KFEFHT 2200, 7oAREB TS DL H i
BMLRBEEE LD, 702 L CRFELE
BTho, BolFRENFAE LI L, HMWZA TBI
22 RLTH T I =7 DREDPHRNES ICFERTE
A e R S Nz, I 51T, TIROEME R BRIENK
i EREPEETOERCERL TV ARVATY, B
75— 7 DRENTE 2HREESHIZFEI NS,

1 A AR U 72 B @ PISA @ H#eT, DJ55, NJ80

BWTEHRICHA L, NJ8O T & b BEE 2l %
R 7-. PESA O L PD 4 mm LA _E& R8T EA7 K,
SRCHBICEA U2, PD 4 mm M 2 R$E6z
KTIE NI ILB W TCHEERBA 2D, ZniE, Z
NE CHEERZ T O R - EERE S ERER TS
LT, AEELOWARICE BERSBERL, X7y b
B LI EZoNT, Thb DRI D, fERM
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NJ80 DJ55 Dental Fl
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20007 o —_— . . 20001 L2001 e
n &) wn
1,750 1 81,750 51,750 1
1‘500 _ [E] 1‘500 - L5OO - § il
12501 1,250 1 1250 ] I
1,000 ] 1,000 | 0 R
750 0 Irllonth 1 morllth 750 0 ﬁonth 1 morllth 750 0 rrllonth 1 morllth
% p<005 % 1 p<005 % p<005
n=19 n=20 n=20

Fig. 7 Comparison of PESA between initial visit and 1 month later (mm?)

Score

4.0 39 38 -
3636 3.6

ROVC) (3) (4) (5)
= NJ80 0O DJ55 W Dental Floss

(1) Did you feel refreshed between your teeth ?

(2) Has the sticky feeling in your mouth gone when you
wake up in the morning ?

(3) Did you feel any improvement in your halitosis ?

(4) Did you feel a tightening of the gums ?

(5) Did you feel a sense of gentleness to your gums
during use ?

Fig. 8 Questionnaire results
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Clinical Functional Evaluation of Oral Irrigators in Self-care

NARUKAWA Yuki, KASHIWAGI Yoichiro, MAEDA Kosuke,
TOMINAGA Shotaro, NozaK! Kazunori® and MURAKAMI Shinya

Department of Periodontology, Division of Oral Biology and Disease Control, Osaka University Graduate School of Dentistry

*Division for Oral Dental Informatics, Osaka University Dental Hospital

Abstract

Purpose: Personal mechanical plaque control instruments can be broadly divided into toothbrushes and
interdental cleaning products. The present study investigated the effect of interdental cleaning via a water
jet (oral irrigator) in addition to other mechanical plaque control practices. In particular, we evaluated
changes in the amount of plaque adhesion and the degree of gingival inflammation.

Materials and Methods: This study tested two brands of oral irrigator: the new Doltz Jet Washer Nano
Cleanse (EW-NJ80; Panasonic Corporation, NJ80) and the conventional Doltz Jet Washer (EW-DJ55; Pana-
sonic Corporation, DJ55). Dental floss (Y-shaped dental floss/pick) was used by the control group for inter-
dental cleaning. The dentists conducting the clinical examinations were blinded. A total of 60 participants
were randomly assigned to one of the following three groups: NJ80, DJ55, or the control (dental floss) group.
Tooth brushing instruction was not provided to any of the groups. The patient performed personal oral
hygiene practices as per usual and then used one of the three types of auxiliary cleaning instrument men-
tioned above. Clinical tests (GI, PD, PCR, PISA, PESA) were conducted at the initial clinical visit and after
one month of use. The participants were asked to complete a questionnaire at the end of the study.

Results: A significant decrease in the rate of sites showing a GI score of 2 or higher was noted in the NJ80
(54.0+44—436+4.1%, p<0.01) and DJ55 (52.6+4.6—44.3+4.3%, p<0.05). A significant decrease in the
percentage of PD =4 mm sites was noted as follows: NJ80 (10.8+2.9% to 82+26%; p<0.01), DJ55 (105+
20% to 79%+19%; p<0.05), and control group (10.1£3.1% to 84+3.2%: p<0.05). PCR improvement was
noted in all three groups, with a particularly significant improvement in the NJ80 and control groups (p<
0.01). A significant decrease in PISA was noted in the NJ80 (887.2497.9 mm?® to 712.6+87.9 mm?* p<0.01)
and DJ55 (87524941 mm? to 726.3+88.3 mm? p<0.05), with a more pronounced decrease in the NJ80. A
significant decrease in PESA was noted in all groups (p<<0.05). The results of a questionnaire administered
after using oral irrigators for a period of time showed that most participants in the NJ80 reported a sense of
gentleness to the gums while using the oral irrigator.

Conclusion: A combination of toothbrushing and interdental cleaning via the EW-NJ80 oral irrigator may
help with personal mechanical plaque control.

Key words: oral irrigator, plaque control, periodontal disease
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FEHEEDPZBOHADA, —~EEOEBHEM 21T, £/, FHEEDPRETHIPLEFRICIHEGENEE
NBEAICHOVTIE, BFEBENZTHhN I DELED ARG CHEaHS2 k0 5. 5B, NE- - EEX
EOHEE, FEB ORI > 2 EH, J-STAGE B8 M7 — 2 ERMIX, FFHGB LTS, L7721, RE
ﬁaxﬁéwﬁﬁk;5§®i&<%®kié
MCEREER, RFobozAY, BRERICHTIRANT 3.
ﬁﬁaﬁ BREERSEESEERDAHE LA E T3, £/, ZHOR, BHRELELSRIRAEHESI T
Hff &3 3%,
BWRER I, ZHEIEE T2, 28, BRI COBHGEHIIGE,R S 255 HKITT 5.
R I Emaill B £ 2 3 FER R — L R—VEDP LD Web R E T2, HFEEEOREMNLIE, H2FEERE
RS
EHICXBIRER, FHAELC2KRETLET S, ZDMRICIE, FAOEFELWERE, BN, Hlki SEFE0 %z,
WIERNIFTED H £ Tt b THiRHT 2. KRIEAEOHAICIE, 0 BREAMNICHELT 5.
WEROFEMEYOEERIZ, RYERCURET 20T 5,
HEBIV R b U AN, B85S OB T AR D S EFREEFR S 2 VIR (PDF) o¥&z#o 5. it
KREITH > ET S,
COMBIT R WEIEIZ, HICHERESTRET 5.

ABFRIEFR 6 4E 11 H 10 H2 6 EifT73 % (BE38&E 15 &k b#H).
AHRIZFRK 7 4 10 H 26 HA 5 —HFekiE L9 5.
AHFRIZFERK 94 6 H 5 H b —EBIE LIEfT$ 5.
AAFRFERL 11 4E 11 H 17 B 5 —88E LiEfT§ %,
AHRRIZTK 16 4E 6 H 9 H A 5 —HekiE LiE T3 %,
AT 184 11 H 9 H 6 —HBUE LIEfTd 5.
AHRIZ TR 20 4E 6 A 5 H A 5 —#ekiE UiEf T4 %,
AR 21 4F 10 A 28 H» 6 — el IE LIET 3 5.
AR 2245 6 A 3 H 6 —E8eIE L TS 5.
AHFRIE K 24 6 A 28 H 5 —dUE LT3 5.
ARHFRIZRL 25 4E 6 A 27 Hd & —& e IE LT3 5.
RHRIZAHM 246 H 25 Hd 5 —HBE LIE T3 5.



184 BeTE& H3E

13, AHRIEHM 346 H 9 HH o —HUIE LT3 5.
14, AMRIEZAF64E5 H 16 Hh 65— KIE LIEFTT 5.
BIRICH T2 o> TiF RS DI13h, BIFED 1 Sl Tw 2 RO FLIZE,) T2 L,

BEECHFLEDHN
RFE, REBEEEY OEEEEICE T 2 2 2B RS CRELCBL £ 7.
AFRICHEWM I N B ORBEEN 2 CHLED T IL, HTEEHER S (https//www.jaaccorg/) 235 L ¢
VB EBF TGS AT LEB U THIEL 2w,
WELNOFHE G5, &, $RS) L, BEEREEABHOLELELLZ 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.




2024 4% 6 H 185
wm & ® &

pa[]11}

O D ZENTITDALRI Y, BRDA =LA LWIRT, ERTBEFIC,
O FAF R AL, Hih, dbiEic 40 EM BB 3. JbED 5, 6 HiE, T IICHHEEMESICHIG L »WE
fitd, HLWEOHEYI—ZIIEEL, HREIEVWE2S50HFED 2L ST, Kic5 413 pandemic
IR ENFE b D BREh, BEILZ R0 E Lk HOELLTTY, HRIBEORZ 2EHKZ
ToNnNE T,
OHYIPLEICIFIHL AW D TT A, ZNTdH I DEM, FHTLHL DIELEELHEVWET, Jisk, HYT,
R ERBHEEF 22—y o0 LLbRoRVDN, R bR nticHedsE Tch, BRATIE?
LRICR DD ET,
OS5 FIATFDARTTIREL, MBRA—VICEsTw L, B ELrOBMETCHITINET. B
THERTY. EEEDP - 72D1%, WY LL L DGR, FLAPBES LMD TTY, BETIIRE»IR
FEOAEPPMIFHAINDE LI TLE, BZATHRDIFIEZZI VI LEZRICTEHBL O EREOLLE L.
O RLEMT — 256, BHRIEWME WL O ORBIEEZMO KL, WY (42135 OFEE2IREL T,
FHEEHZFZELTW2DOTL LS, WHOIEMATICE T2 THEiH v2EE) 2okt & T, 4
2ED, %L OWRT, ZEBBITCERLTIMZFALTH LT =2 0RO TFHZIToCEE LA, Y
BOEFELZITo T ThH, BHHEIE CHMMAEZETY, 207 =2 23O LEZEIN TS T
EERERLET. BMEEEZDHL, NEoFHICHAL T, BICS 0T ollEE e Al »EA, FIFE
NTVET, THICED TR EZAZTEAD, REXETDH, 3IHIFCHhrHLNIT AL, BHEED AL R
EHINRBICEHESE LT ZLEEEV RV EELNE T, %51, Al-reviewer D& HEL 2D
E-fRboTIELVLWRDLETY, HEELE L TG H b, ANEWD D5 Al-reviewer ~DOHIFD, L0 dH
2T, TOXDERTIZ, ChatGPT BEBAICIZMWEREZZ W Lz, EH0ARE LTI A T LE LK. 5l
EMEEEL S DEFOREEZBHEL L C0ET,

(BFH  5F F)

p={lll

BARFMRFEMEREZES

ZEE 4 = B (KB RYRFBERRETIR) RE - BATFE

RIZEE T & £ % (ERBAEAEEESEERATIRE) . - -
B % b (AEEA) 5| BEEYH | %R
b /O Sk (BAERKY) 1 | EMEILALSH | 2 ARH
AN B W (IR REAE) 2 LA15H | 4AKH
B O OB CLRREHEE) 3 3A15H | 6A%KH
#® I (AR 4 5A15H | 8 AKH
B SF (BFERERY ) 5 7H15H | 10 %A
OB & — (EEBREAEEIE ) HEE 9A15H | 12 A%KH
®OE EZ B (BRERAYEED)
WA B B (RRAEEEE)
B R (RIS AEE SRR AR
K M M H GERERA)

v F R H W W (RBAYRFELERRERIR)

(50 =)

aM64E6 H30H ¥ 17
FEFEMNEEEAN AARBHAFESHER

PREEHTEATH " £ w7

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

ool AR N = I T/ 7 = v o

1 o HBEFREMNEBEN BAEHGEEZESR
HA®MBMBREZEZTITEREZT B =

T 170-0003  HHUHAREL B X BA 1-43-9
(—) O e R & N

| EF 03 (3947) 8891

FAX 03 (3947) 8341

© The Japanese Society of Conservative Dentistry



186

BEFENEEEN BAEMREFZSEDZERE

BeTE& H3E

g2 B &£ B 4 THE RS Fit 1 Hh BERE

77 Y v % vk R & | 540-0004 | KRBT FxE 1—2—34 (06) 6762—8022
o 3O MR Mk X & k| 113-8612 | BEESUR K AEDA 1—7—10 (03)5395—7638
AR S—nENFr MRS | 113-0033 | BEHE TR KA 1—28—24  4F (03)6801—1303
EME® T ZE kRS | 141-8517 | e SIIXFE LK E 5—17—5 (03)3492—7651
IYERY Y xS v RR A& | 140-0001 | BOsCERS X ALS ) 4—7—35  f#L b 5 2 + 4 7 —13F | (0800)111—8600
ART 5V AHY % SRR EH | 140-0001 | BtEls X ALs 11 4—7—35 &L b5 & + 7 —15F | (0800) 100—6505
79V Usr Ty 2 VRRaA | 100-0004 | HECESTREA X AT 2—6—4  HEES 7 — (03)6701—1700
77— VxS BRI | 113-0033 | HEESUR X AMS 4—8—13 TSK EL 2F (03)5803—2151
ANtk HO3R R RN & H | 567-0057 | KERFRARTI & 1—30—3 (072)640—0117
I F VY w RS S| 190-0012 | HEUERSZ) I HEERY 2—25—1 2F (042) 595—6945
P v AT 4 h v Bk R S | 524-0044 | B ESF LT SR 571—2 (077)582—9981
X & H v — ¥ —|113-0033 | HEHESURKE AN 3—2—14 (03)3815—1511
A &Y — > — RS | 113-0033 | BRHESUR X AMS 1—28—34 (03)5689—1580
R & # B E | 605-0983 | BUASH I LXAERE_LEAAET 11 (075)561—1112
2 — I LY SRS | 141-8684 | SEEERS) X L& 6—7—29 (03) 6409—3800
g 55 ROV E VbR S| 542-0083 | KRBT YLK LS 2—1—1 (06)6212—3619
Frv T4 v FhREH | 106-0041 | HEEERHRAS 1—8—10 (03)5114—1005
e R & Ak P AL 2 B 98 BT | 173-0004 | SR SUERERAG X ARAE 4—25—12 (03)3962—8811
BRE&EHE 2 Y~ F > 20| 110-0016 | HE#AEKER 1—38—9 4 b=t 7iHfEELE L 7F | (03)3835—2261
R & F H = | 322-8666 | HEARREET FHE 700 (0289) 64—3380
R & = v ¥ v | 601-8469 | HUERTT R X HEAEEIERT 8 (075)681—5346

H A& &% &% R & | 750-0015 | (i FESmHPE ALY 2 % 5= (0832) 22—2221
F 04 8 T E R & | 150-0012 | HEEEAKIARE 3—1—3 (03) 3400—3768
H ok B B # R & #|532-0033 | KB X#E 1—1—15 (06) 6396—4455
oY 2 K R & #|132-0035 | HEHNLEIXEH: 6—73—9 (03)3619—1441
- = — ¥ R & #|321-3231 | FEE TR LM 8—3 (028)667—1811
B R & % A MO 2| 650-0047 | i F Hrho X B Rl 4—7—5 (078) 303—8246
B R & HH ® U ¥ |564-8650 | RBRFFK AT EAKR 3—33—18 (06)6388—8103
R & # £ U & 5 |110-0005 | HAERA KX _EF 3—17—10 (03)3836—1871
YAMAKIN# R & #h|543-0015 | KRBT REIXELH LA 3—7 (06)6761—4739
#w X & £ =3 ¥ | 110-0005 | HEEHARK L 7—6—9 (03) 3845—2931

(I

JIED)



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

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

1. #WXOME (Fzv sz LTFSw) O Ofn O
2. WA (FrvrLTFaw) O Dt U
3. XA

[0

4. S =v T84 bV (T4 PV THRL, FHwXNE %ISR TIREE,
40 FLAN E L, JE300F 2 SCFEDPAIC L SLFAITHY T %)

5. FH&E4 (£8)

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

- X K (5 6h 7 — A EORES ), 8
8. A EH AL & (O 7 —HE O 2 aHil)
9. e (Fehd - RIEEMEH)

- K4

R T

- HAE AR Fax

+ E-mail

10, fii5, HEEEIH

H A S BHOR 7 2 a2 R i J B A
HAMEMR Y &
£ H H
TRUCESA - WAL 2 FH L, TiRoREOBRFERY THARBMAE LS cElRS nBicx, H
MOREHRIC XD, EFE2EYRUFET D L2 EHE L LET,
CELY A v

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

FHEREDOELY - WHPERMU & ClichiibaWiEaE, FBRETIHRIZI L,
(REICFzyv IV MFHNET)



67%3%5

B H AR E RS OB EHBICR 720D THh 2052 HRL, 1~120HEHEICOWTIE, &4
TEEF 2y 7MIcF 2y 7 (VHI) LTFRFEWw, &6, ZOHEBEIZOWT, FiEkREofmEEigE
E@%Ivyéﬁwf@EEﬁbfT%v>(ﬁ HIERBAEIIRE 1 -4 5 IcBELTwET)

78, 13~20 DIEHHIZ D W TIEEYTEHEAICF v 7 LTFE W,

Fzv Fzv o
EE WEHEERER mERE S
oo 1. REF2 HP B ORFTOBBEEEZH TV E T H, 00
OQd 2. Ff (M, £28T) 3 A9 A XTHERLTOVE T, 00

00 3. EREEAISC (E30) =K, IS (E30) #8k, A3C STHR, 0 (10 #iK, 00
WL (FI3) WEfDEIC 7 > TV E T,

OO 4. MXHex, Xk, RELAMLTHE T, 0O
00 5. IS - EXAKMOREBICHEFEFEAZ LS TLAL TH D 97, OO

OO 6. FISC - WXKF¥—7—F (RoIHEE) % 3FEEE, X - ExXPioRkE 00
ICEALTHD 920,

0O 7. TR, F=v T4 PUDEHALTHD £9, 0
N 8 FERICIFEL R—YF S (Eflr 6k E ©) PEEEHSI N TwETh, 0O
0 9, URRIIFTEDEE ST, FIAMEICZ > TWwE T, 0O
OO 10. KRICIFZNZNHESDVILALTHD £3 7, OO
OO0 11, KEEZ2oFHAFEETRELEL TV E T2, OO
OO0 12, &b 2 FaMHK (COD HOHEEZIRIL T E T, OO
oo 13. PL =20, REKZOHEHL THD T2, OO

oo 14, H o5 —BEFELEOGEAICREHI—FT—2 %, £/ 70ig#lHElogGaIcizE 00
rsa7F—2%2RMNLT0E T,

OO 15, WXL OBAEE, F 4T 4 7TAE —H —50 & 2 B SUKBIEEHE 2 R L T 0d
WE T,

OO0 16, EFZRRETIHRICOVT, FEEEOES L BZoRNIZELT2MHH OO
ZEEEOKEERTHE T,

OO0 17, HAEERSLAMHEREICED 5N T 3 FEERSR N2 SGEfAFERICc> OO0
WTIE, ZOMHRICRVEFICIRBEINEMTH 2 L ZHTL T ETH,

OO0 18 #BIMEAOIEA - R H 2 LIZENARKZOBERES, EEERS, HEERSE 00
i b 2B 2 SOIEFIREIC OV TR, FIEEEoED LLZZoER
FitT 2 MBEERE S, FARTHERLSEERESFOARE2EC0E
T2,

OO 19 BFEH (HREE, v 7 AREEREZLY) 2ERSHCERT2ch2 OO
b, BE (fREE - RGEH) 2oRABZB TR EZHTL TV ETH,

OO0 20, @XHRICELT, ENRE (BF) MAPRECE VLS, MAEHREZE OO
ELTOE T,

«

G2 B 4 (El)

MMEZE D 6 OBV | FIEEEICREFERZELB b WESICX, ZOEHED L, #YHIC
REL S TEBRETBED TI W0,



oo
I M I NITI El 9 J 7 / /r}[/ BRI assRs &S - 301ABBZX00035000
ERERNE BT | REERAT 71

—H fE— fRsse <=——@®NTi 771

a master of endo.

Concept o

BEE|ZA T h & XIBER

. P e
KEOREH,LSEBRELOSWL - Hd,ev*"
FIERHEIE & R -

IR=LR=2LD
BEzZBIRTEY §

I-I-MOIKTHET
BELFIR. ERAFEEHRA

)

ZETt + thHIE

O BRIBUH - RULAHZERMTE S, o SEiRET—/\—Z#ELADED DT,
o VElMEZSH. FilEHZE UP, o WFEAARDZEALIC K B BNIZIRINE & FHRE,
o A{E., MEURECEHINICS KB ® FEDHR5TISA RINAEMEAEE,

ERMEEHES 09B1X00006011050 —RERME —MNLH: &NATI7/Il BHE Y-— @D I7/1>45—
ERMRENES 09B1X00006011010 —RERME —MiEH  ENAI7 ) BRE Y- KI7M)

7321-3231 HARFHENARLETHSES
A —_— Ot T ,
BEMRTS 7_ **Eﬁzz*i [ERELE] Tel:028-667-8591/ Fax:028-667-8593
Exp.Sec./Phone: 028-667-8592 Telefax:028-667-8596 URL:http://www.mani.co.jp

- AbeAit B T564-8650 KIRFFRETHEKEISTE33%E185 Tel:06-6380-2525
a2 N
i 1*itﬁ*iEU9 w4t EMT110-8513 REHERXEF2TE11E15S  Tel:03-3834-6161



fo‘Tokuyama
SI—RODIBVWHRALSCZE &

AL=oO07

ERFTERIRSYNLY Y | RERER

OMNICHROMA

ALZ=00V

SRS UL WES S IER—ZANYLT

OMNICHROMA 2w

ZLZH0OvI0—

AAEOEVWO—1%T.
HIEHO S E TOMRIL WER (CER AR

OMNICHROMA 7% BULK

ZLZ=o50v2o0-N)o

: IAV] 0
NILIGAL T ENSEVERCE—EFRIEMNTTEE D947 h

(FE{LEE3. 5mmi k) / IHES |

1ARTVITA16& (C[E1L !

wrersALE Z2LZ27032) -0 FEESEE
((B1 A1 B2 D2 A2 Ci

/3:‘17 e

BAFEAA— . /omnichroma
;R <k &

FL=s0% IREERERIEY¥4,000/1K4g (2.2mL) (BERERFEER) BEEES : 230AFBZX00049000 ey
FLzZv0%70— EEERRI&Y4,900/143g(1.8mL)  (BIEREFRHEES) SREHES : 302AFBZX00087000 -, Al 3
FLzoOv70-NV0 EEERMEY4,900/143g(1.8mL)  (BEEESIES) 5%ES: 305AFBZX00058000

o = BRIOEDY - FHER - : 1
B2 FOVPIF I B Eby mERE . Weblde:}f%b\%%ﬁﬁﬁo‘cmi?..
A # T110-0016 REHEREEH1-389 M890120-54-1182 900~1200/13:00~17:00(+ ARERES) ||\9-\777-/9)|, I @

OFl 12 TELO11-812-5690 @fli & TEL022-717-6444 @3 IR TEL03-3835-7201 @4 /E TEL052-932-6851 @Kk Bk TEL06-6386-0700 ®%% F[ETEL092-412-3240



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

Spaceline

AIR=RSAY EXD IFFHAVEDEEZRE

RAYDIFFHAVEIFE B0FU LDERZBL. SENSEFINICEEEICLKO>THRIEIC
BREINDHERNICEMDH DT A VETY, HHRHN56,400l LOT Y ~U—HFEofeh,
BEEFHAVELTISHICHESENDEE (IF GOLD AWARD ) ZINR—2 T4~ EXH
ZEULEUc. ABIZICEDEBECHEINLET A VE BETAR T THIMEICD
BENTHESNET YAV THDHEFMEINELR,

T
k=2 €UI

RBRAH  KBRATHRE T EKE3-33-18
T564-8650 T 06. 6380 2525

RRAHM RRHFMARX LF2-11-15
T110-8513 T 03.3834 6161

BEaE BEKEREVY— WHEREBEEREH
T0800. 222 8020 (7 J—1—)L)

BOEHRTE - WIS

HHa EUIFRAEM

AT RBARBHREXREREEI680
T612-8533 TEL 075-611-2141

KMENLTES  REBFFAIL BB LIBT A AT Rk 0190
T613-0022 TEL 0774-43-7594

RFTH: AN—=A5(
KAV A Zwh
: R (05 X0)

B ER

SREEE S 228ACBZX00018000

www.dental-plaza.com




il
R
&
B

i % CAD/CAMB 2=, &b &

c VEEERDZBEE. B
2 Frel>EAEICHLTE 21—
'Ilf? F 4R R XtremelZ &3
5 BIMEE(TS BEHELET,

HERRELIY XY : mEAS < (EX D
Ca—5-U)7 itttk

AR - —ARHIEHS .
1~25CD
e omL - ¥12,000 R —

[RB] X—=2 b 9mL. Z/{Fa35 1. #fifEiR 1
[@8] 3&(VUP. PAIRU— FR—2)

% 0)=¥‘fﬂi($;5 5%C-
ks www.shofu.co.jp 1481320246 3B BMEDIEEERAIE CEBEBHRS) T,

15RO B BRI ik S D
t*_t *_t *}\J_l © Kt T605-0983 REFHTRILIRAERE LEHART | HEEEHF— NEO(075)778-5482 S 18H8:30~12:00 12:45~17:00(+ AMBE<)  www.shofu.co.jp
I\ Ll @ SR (093832-4360 @ EEFALHR 01112821 114/408 (022)7139301 /4575 B (062)709-7688/ 528 (075)757-6968/ ACBR (06)6300-4182/ TR (92)472-7505




FEFENEEEN AAERRFEZSBEEH ERE
B1E AR

(=)

B4 RPEREMEENE AN HARERMRE S (T IRR L v o) oflliEd 2 EERIEE R, SR F O EFIHA
ik & R IR R O IERNE R 2 H T 2 EEDOEM L, ZOEEICOI 2MEZN S Z Lick b, BEHFEAKHEDME
RE¥RERD, bo TREmEEOMEEICHET 52 HNET 5,

1

F2FE REEORE

0
=2

(FREEFRE DHFEER)
H25% REEOEBEKREZHFETLIHEEZ, UTORF2IANTHALL T ARTFNIER SR, 7ZL, BERES
TIRER L0 ) DEL2R T, HERXTAREZ I ZHEZIORD ThHw,
(1) HAEBEEEMO %2 ET 55
2) REBEHFFERIC 2EM Bk L CTARAARBTHB T L
(3) HRIRTHEEB T, 2HL LRSS 2HERZIC B W CIFER 2 L%, &2 0iE, HEEAHRER
Bl D IERBIOIESE (HMERMICHET 2 ) Th 55
(4) AReEERIERTMA (LT THIRL & v )8 9 SRICED 2 NE OWHEHAL & 7 L 72 &
(5) HifE, HEMEFGEICEED > TV BH
GREERTEOHFETHE)
3% REEOBERZHET 551, HERROZEEZRA, A5 KICED 2HFEEHLZESICRE LA
T 5w,
(REEREOEFRAE L i)
HA4% REKZ, RTCERTOHEEHEAZERL, HEZMZLTL3 RO FCHN LT, a8k,
LW ) EEMT S,
2 PBRIFETRB N CRBEFOEEBERICL DTS,
3 HEBOEMHIEICOWTIIIRED 5.
(FRIE E DR L B 5)
B A2, RBoOAGHKER2, ELEEENCHEZOBEZR CRACELRET 5.
2 REELBESNFZ, EOEREZ2RATCAKICERFFEZTOETNIEZR L2,
3 AR2F, HFHICHESEREEER LT, BEMKCEFED — F2RAM L, HARBMEE S (LT e
VS )FBICREERASHL, HEMESR, HHERQRFRESTHREL2TNE 254k,

%

|

B 3E  pHER K OWHER R DIEE

(HEE M)

%64 WTEWMBIZ, RCEBKPHIOCFRERFEECN L, BREY OS2 ¢ BRMEGEFEBIC B T % 2H
EIRED 7. b DRI CEARN R EFEHE - A2 HEI ¥ L2 HWET 5.

(WHEHEE D HEEE )

BT WHMEREERIX, HEMEOHERRE AN, HEEIFEHL TV 2RO FOVTNIICHELT 2D DTRITN
X7 570,

(1) REOHWEHREESICBE S 5 3 d 75

2) KRBT - R (1) BB O SRR GIREE I B 3 2 Gl S 2Rt

(3) A2oRIWHEENZZEL, »OZERXORET 2EOREBICHE S 5FEMU LOTHESLHENfTONL TV S
i

(1



FaE RAEEDOEMEH

&

=2

(REEEM O ZEHIH)

85 WEEEKOZEMMIISFERE L, JIShIBELMET 2HIE, SABIEH L 2ThiE Lok,

(FE é%%ﬁ@$ %)

HO% REEBEMEFOHRGEE X, ERIUGHO 5 EMICHAIE 125K0CED 2MMEDHRMEZBE LR FNIER 5%
W

105 REEEKOEHPEEL I, HEERNOEERZRA, MAKE 6 FICED 2 HiFEHEZERCRHL 20
N7 570,

(B REE)

B 115 BEHTIRHCE 63 A I L 723 ER 1L, FEEIC X W KR EEOEKZ G T 5 Z LM TE, DEOER
Fie & 2 H0bRd 5.

o

%

FOE REEDERIER

(EHs5E5)
B2 REBENROZEZOVTNIICEEYT 2 L ElE, ZEHE, BEHERRVOHEROELRT, Z0EKE
%

KAﬁﬁ%@ﬁﬁ%$bmta§

HARERRIEMRF2EE L L &
HERBOEKRERI L L&
BEERDEFFRE 2iTb ol L &
REREE LT LD N E X
HEEEHICER MR PRD 6N & &

2 HHEEZE 55U 6 FICiMT 5 L 2, BRINICAANOARPOMESEZ 52 R ITNER 640,

3 AREEIHEE45OREER, KICEYTILEEIR, £ES, BIHES HESOEEZRT, Z0BEKEZER
THIEDNTE D,

(1) &E&TEED 5 1EMNTHNITEIERELEZ M L CEFOFERE2 T2 LN TE 5,

4 TESXDVROLLER, REBOEREHEOILOORBEZ T LI LN TES,

(1) REROEHTHEICOVTIIRELWIRED 5.

2) RBoOKEZ, WEHES BHHESOEZRT, TO0EREEETLIZENTE S,

(BTGB D & N1 FREE D EHE)
135 AL, BIFE SHEAUE 4HIC X ) BEEBEKOEIEIRD b HE, BERELRE

2 RERLBEINIHEIZ, IEOEREZRI CASICERFEZTbRTNIER 540,

3 AL, HEFCEIEREEERETV, REMELCERGRS — FE2RA L, ARtSIcREERAZBHEL,
WHES, HHASKCRESTHE L2k 6 k0,

:Qﬂ@@i:i

)

FOF Z Db

(EE)

H145% FRESOMEEICEL TIE, MIENCED .
(%ﬁﬂ#)

F155% BRABLCERICET2EHHEZ, MEKED S,
RO U )

#1654 CoMAlOWEIZ, FES, HHHEASRVOHESOHEEZRT, REOKAZEBLRITNIER SRV,

(2)



B HI
ZoHANE, P 24F 6 H 28 HIcHEL, CoH%®H o> TCHEfTT 5.
P, BREEFEFTRICEMEERZ2E LTV 5E LT EMRTCER 2746 H 28 HE T)IcEMIEERE2ET %

Eix, REREREZAELTVLHELALT,
COFANE, PEL26 46 A 19 Hic—#daEL, W77 5.

3)



BHEFENEEEA BARFMREFEZSBEEH E i THMA
B1E AR

(EE)

15 FEREANGENE AN HARRMRE A SRERFIEAR (DUTTHEAL L v ) oifTicd 7z - ¢, HANCED
7o BN, HARPHRGE AR EESIEMBTHA (UL L v ) icfE-> GEE T 3
(GREE DLFR)

825 RNEIFEFTRENEAHREBMAEER (UTIRS L v )) oflET 2 REEZ BEHMRFEIGEZRTE L W
95,
(FE)

¥3% REZBSWITIEER LW ), REEOEERN Lo dREMES (UTIHER L v ) 2T
%,

2 WHeESOBEEE, F2EMUEET S,

3 WHELOEMEICEL TR, FERIIBVWTINRL, HEHFESNUOHEESICRET 3.

4 TRTOERSSEBIX, HERICSML, MEQRMNERET LI ENTE S,

(1)

2)

(8) AazBFELWE

4) WHEHAAH—F

(6) R HAERI (1 AEH)

6) MHIFE7HEE 15, B25ICHET 2THEERICB W CRETMEERE T L -F I, HEEDFRTS 2 HELH

(7) HMIRUEE 7 5658 35 1CR% ¥ 2 WHEER CHIHIEE 7 558 1 5 R UEE 2 5 OFHMENERL & AL EOWMEZ T -7 &
ZEXPROIE X, MBS

(8)  HALE B RN fTRE (1 5)

(FRE PR &M BT D S %)

Fok REEROEKEHHFELZ T 2E1E, HHH(EDRNZEL. ) 2IRA, ROFFICED S HFHEHEEZHERC
R L2 5k,

(1) FRIEE BT E

(2) SEHrECERH — F

(3) HEARFEREHEE (/% 5 47)

BIT WHERM K OEREOR

(R20RBD 202, fBOTHER K OEMTITY)

BT A2ORDMOFR, MOPHERLOCAMTHTY L&, ITOXSICED S,

(1) RE20RD DY L E, HAMNSHEICERL Cv 2 EMYERIRZORD 3 EHEERE VW, o
Bz, HARBEMKEEIMERERCED 5TV 3R - #EHRE VD

2) RE2DRDBHNTTY L 13, REFCFHAAMFERL T 2 HMIA2DFTT 2 MG A2 DR

(4)



® % [EFRF R DA Z D
(3) HEZORDIIEFERE, AR LHABAD
(WHE HAL)
H8E WHEHMNZRDLEBLED S,
(1) FEIFENEEEAN AARRRFE R DFLRIEE)

RFMARESN 1 B 5 HfZ
REREVHE RSN 1 B 5 HfL
ZEARXDVARDIZRRFMARET 0 75 L 1 G 2 Hfz

RTDRR (SEEHE) LlEl 5 Hfiz

(FL[FlEE) LIl 2 Hif7
HA BT MRS S i S (EBE ) L 5 HAr
(HLAEH) 1 2Bz
2) fhoFERITB T BIEH)
HABRHE ARSI 1 GAfE 2 Bfz
fh DR D2 OWHER S 1 GAfE 1 HA7
fhDHERZN 1 GAfE 1 HA7
DR BT 2 RELBEERHORE, WXHE 1w 1HA
3 #FH
HE MR T DHER L4 4 Hf
(IMfEFRICB VT LE4AHEME L, FHESHMERELT2.)
(4) BERHERNT 255 C O AiTaREH Ll 4 Hfr

(14 8AE L, FHS8HAMNZRELTS.)
(REEFHATEICED 2 HEHAL)

H9% REEOREZHET 2E1E, REEDREOHGERE CICHIAIL 8 510 E ® 2 WHEHALZ 20 HAL D _EEE
LTwuhidhidk sk, X, MAIE 845 1 Bichhb 2 WHERALZ 15 BAZM FEE L Cwui i nids 52w,
(WHENEZR < B ) 2 RETHE)

F105 THEBRICBLWCEE 2 EM FoRETHERZ BT T 5 L
GREWHE £ IS EOHEZEIT - 72 L TR SR 5 HH)

B 1l RETHE L RSN LoMEZEITo /- L ZRERXDRD 2 8L, XRO{FFZEII: T DTHD I L
(1) LEBREPBR 6 EM ETHB L
2) B AHAWPES2ETHD I L
(3) Mk AHAREREMS B EMERES ML Twb 2k
(FREEHEH R ICE D 3 HHEEAL)

F124% REEROWEHHEL T 251X, BEEFEFHIEE T 5 FERISHIHIE 8 SLiCE d B HHMERAL % 50 B E
B LcwuaiFhiEn sy, X, MAIE 8 45E 1 5ichh b 2 HMER AL 30 AL FHE L TwiAadnidk s
2,

(FHEHAL D ZTE)

B 135 HEEERPARPICHEEMBICEERS S - 72 L &1, BERIEHE 2 EEFAKFICED SN TWiHAE

B OERIEFEA T 5.

BATE HEEHSE

K
H

ol ~—

EREL, IFD&SICED S,

VEBE OFTHLHGER (EEEER A G ) 1AM
R D SZERHE 2 T H

EBE ORREEERENE 1 T

g AR T

o

hui
52

It

52

i
1
i

(S =

I

4
) =x]
)
)

i

[

(5)



(4) FREEOHEFHEE (FERE ST, )1 15
(5) HAHIZE 5 FE5E 12 558 3THIC B 2 WAREKOEIGIC » b 2 HEM Bkt &t )13 1 A, HB4HICEBT
% 3ZBRHE 2 MR OEER (B 2 &, )1 171

HH5E Z D

(H#47%)
H 1555 ZTESOEEII» b IMBEE, A2XOKFHEBICED.
(FREBEDOBEMIEIIHE S L)
H165%& REENIAETRHFCLOREENEOEHZEOT 2178/ % Lt i3, ZER, BEHAERISXCHES
DEE RTINS EITS .
2 PIHEOFENLEL L ZZ, EHOLICREREL2OPICHAERES 2R, EESHERIN: SUTNE % B
L, WHEES, FHHES, HEXNCHETS.
3 SRR, MTIRED S,
(1) REEDOBERHE (FZEFAT)
2) REEOESEIE(Q~5F), BEREEFIEERPERA
4 AEDSHEBWI b L &I, THEBR OB M L F 72 13F 1k (1~5 4F)
(HHEI D )
F 174 ZofillowBElk, ZERXOELRT, FHEEEXAVCHEERXORKAZELRTINERSH0,

B Rl
Z OMHNE, FR 2446 A 28 HicHlE L, MEfrd 5.
ZOMAN, R 2411 H 21 Hic—FdE L, MEfFd 3.
ZoMANE, PR 2746 A 24 Hic—ESIEL, HEfTd 5.
Z OMIANZ, YR 28 £ 10 H 26 Hic—# B L, Hifrd %,

(6)



BFEFENEEEANAAERRFEZSEMEH ERE
B1E AR

(=)
B REREMNEEEAHRERREER (AT TR L w5, ofilES 2 EMEHEE, WRHRE YO EMRY
HIER L ERERE 2 BT 2 HMEOER L, ZOEREICH2HEEZM S 2 Lick b, BFAEDM EEHXEMD
b o TREMEHLOIEEICHE T2 L2 HNET 3,

F2FE HMEORE

(FEFIBERRE O I FEEK)

H25% HMEOBEKEZHFETLIHEEZ, UTOoRF2IATHALL T ARTFIER SR, 7L, RERES
TIRER L0 ) DEL2R T, HERXTAREZ I ZHEZIORD ThHw,

(1) HAEEREROGFEZET 25

HPEOHFERC, REERCERBER IFEU EAE2BTHE L

AREEMESEEREATHEA (UT AT & v 5 )5 14 SRICE® 2 FTE OIHERAL & i 72 L 723

THRNES 15 421355 16 SR B0 B ¥z L&

e, REMAFEIGEICED > TV E

6) HEEAHAEREMSOERENEESRETHL I LE2FAMET S,

(HEMERTEOHFETHE)

H35% HEHMEOBEKEHET 2HE, HERLOZERERA, MAEL KCED 2 FEEHEERES TR LA
Fhide 57 wv,

(HPEERE O EFHRA L i)

FA4% RELEZ, HEMERTOHEEEAEREL, HHERHLZ L0 LR HITH LT, i (UT 3
LW ) EERT S,

2 B, TSR, FEGERBRIC X 0TS

3 HEOEMHIEICODWTIIIRED 5.

(BEME O FEE R V)

B55% Aaid, RBoOOHKEZ, BLHEES HEQOEZBRCEMELRET 3.

2 HMELBESNFEZ, EOEREZ2RA TAKICERFFEZTOETNIZ R L2 0,

3 AL, HEBCEIEHEMEERETY, BEMROCENGES — FE2RM L, HAREBMEFELHE (LUT e
iV )FIEMERAZBEHL, HEHESR, HHERISTRETHE L 2T 254k,

—

2
3

S abk

(
(
(
(
(

B 3E  pHER K OWHER R DIEE

(HEE M)

%65 WEWHER, HEMEBKEHFEROCHENGEZICH L, BREZXORSZ 2 ¢ mWRRAEEESICB T 52
Wi LIBED 1O ORFTCRIERERERE - Az BRI E2L2HNET S,

(WHE % D HEE &)

BT % WHERRIE, BEEIPFHL TCLIROZEFOVTUPICELT 20 THITNIEE S0,

(1) KD UERMEAEESICBEE T 2 3 1358

(2) KRBT - RFH (RD) BBt o BRI R B 2 8RR kSR

(3) RLoRTHHEHNAZEL, »OREHEOEET 2FEORBRICHE I 5 FEU EOPHERHE T T3
e

(WHEER DR THt X)

8 HILEE3H I T UHENER X, MERLICHTE T 2 I8 EEHIICED 2 HFHEARH L AT id ke 54w,

(7



(WHEfERR DIEE, R LB H)

BOK AF, HEERHLL w2 LED R ETHERHR ERET 5.

2 WHEMERR & RE I N0 FEREE I EEE L, FrEOSERE2IR 2 TARICERFFEEZ T bR T hiE %
57w,

3 ALEMEREAM (MUT AL w5 )E 755 3 5oUHERRIE, 10 FBICHEDER 2T LTk s
7z,

4 KF, HEFCEOSPHERROERET Y, #AE
HESMORETHRE LT 570,

2L, FREEFICHMERRAEBEL, HEHES,

|
E&t

BATE IHEEORE

(5B EEFRE O I &)
B0 BEEOBEKEHIET 21, ROKFOovLThr iz THEMETRINER S R
(1) 10U LoEMEREZ2EGL, ZOMICERIEIC 3HU EOMERLHAEIH Y, ZELOHELRCHEST
KBEZIT12H
@) SEMEoHEMERE2GL, ZOMIK 5 LOWERLOKERLNH Y, BEXOMELR CHELTERE
ZFE, WRRLD O 5 2MRmIIFaiRcBiEEh, 20550 1#Hz, FEHELED LLREILEETHL L
GfmTRTHEERFEL )
(3) ZEADHEA®RC, WEMES HMEATEAEAZILE
(FREERTCOHRFETHE)
F114% REEOEKE2HET 281, HHENROCEERZ2IFZ, MAE7RCED 2 FEHEEAZESICREL
BRI SR,
(FRIEPE O BT L B 5%)
124 A, BEHEBREEOOKE2HMTHEES, HHESO#EAR (BEELRET 2.
2 JREELBESNLEZ, FIEOBEEZ2RA TARCEGHFELZTORINIER SR,
3 AL, HFBCEIERERERETY, BEMlERAML, HEmEciBERERAZEBEH L, HEEES, HES
MORETHE L2 TNE R 540,
(E5)
H134% HEEEZ, UT0oXELETS.
B, FA—IHMEMEHRICEROBEELFEL, HEEOEGEZNREENTH £ 313, FLHEEEL LGEHL,
ZERUHETH L LT3,

(1) PREFHENERIC B 2 HERIERA DS H]

(2) FEEE, EFELCICEMEERIIGTEE~DIEE
(3)  WHEMER D f57E HEE S M EE HHT D HiEE

4) WHEHRAORE

(6) % oA, FEDHEIC LR SHIH

(6) FAEAELEEDE

HOE  EME R O HEER OB ERT

(S R O R B R B 0 A EITH])

Bl HPELCEEESKOREHEIZ S FME L, 5IsHESFELRET 2 EI, SEBIHERL 20k
S, FANE LT, HEEORACHRIIEMEZEMRE —F 2095, AL REROREHIRS A
ELTHEMEREMRE —HT25DLT 3,

(IR EHE T O HEE

B 155% HMESKEROHREE R, ERIUSHRO 5 FERICHRIE 17 RICED 2FTEDQRMZBR LR TNE %5

B0,

®)



16 % HPIREKROEHHGEE L, HHEHAOEERE2RA, MAKSKICED 2 HFFEHs ZERICRE L &
T 5w,

2 WERBEKZFRRENT 2EOREEEFEHIRIRS NS,

3 HEHRHCE 63 R LoF EREERIEHRNE 11 Kicb 2 GREEORFEEKEET 5. HL, KEREEE
W9 2 LEFERER & ICIHEERER DL 2,
(FREEER TR O i)

P17 5% IREEEROERREE L, B R OCEEREZRA, M 9 KICED 2 HEEEHERERCREL 21T
N 570,

F6T HME, HEEIOCHHER O EREK - 7%

(FEFPE e MR EE O BT X OMETE)
H18% HMEMCIFEER, ROZFOVWINPICHEYUT 5L ZIE, RES, HEHES HEANUOREOMR
2T, ZOEKRELS.
1) RADPEOTEHREZRLH L Z
2) HARESEBHEMGTZEE L E
AELBOBEREERE L L E
HMEOEF TR E 2Tbhho L &
HPESA L RREREE L CRER LR N L &
HEEHHICERZBR Y RO o L &
2 HIEE S B NIIE 6 HICHYT 5 L &L, MRITCANORHOMEZ 52 R IThiEE 5k 0,
3 OAREE 1HE 4 5OEMERORERE X, RICHYT 5L EF, TES, WEHES HESOEEZRT 20
B2 EIET LN TES,
(1) B2 5 1 EMATHNITEIESEEREL2 A L CEFOERE2T L2 LN TE S,
4 FTESDPROLEER, HEMERCEEEOEEEROZOORBEEZ T L TE D,
(1) RBRFERAR, EFERBRZ LIk biTw, EEAFRCOVWTRBEERDVIERED 5.
2) HEBoOAHEE R, WLHFES HESOHEERT, Z0EMEEIRTL2IELNTE S,
(EFEHRD 5N HIE D& k)
195 A2, BIEE SHEAOE 4 HIC X b EEBEKOEESRO b E, BB LRET 5.
2 HMELFBESNLEFEZ, EOEBREZ2RA TAKICERFFEZTOETNIZ R L2,
3 AeF, HEICE O EHMEERET Y, BERE L OER RS — F 2 L, FRiEFIcEMERA 2 BE L
WEHES, BHAKRSTHE L2 TR 56 R0,
(HFYBE B RSERR £ o 7 E E ki)
H20% HMEOEKZEHET 2H1E, MEOFHE 2R CRAEEZMUE T LN TE S,
(WHE % D B eI [ EE)
H215% WHERER I, ROFEOVWThPICEYT 2 LE, BES, WIHES HESRR2OEEZRT, %
DEKERS .
(1) HEOBEEEE RO L E
Q) WECEHETbErolc L &
(3) WHEMR & L TG LB L &
2 MM, BEAOEMSHEBL - L XL, BUOBKROHRFE2 T2 LN TE, RES, WIHEASRUHEES
DHERT, ZTOEKDETENTE S,
(EIEDFRD b N T IHENERR D15 E R 2 5%)
225 AR&F, WIS 2 THIC X b HHERR B OETEIRRO b iz, WHERR LRET 5.
2 WHEMER OEIEDERE S N ik O EEEEE TR, EDOERE2RA CTARICERFEEZTORT
N7 5720,
3 ARRF, HEFICHEOEEENRD S NHERBR O EREITY, BEME LML, FRIEFICHHEER 4% B

9)

S gk b=

—~ o~~~ —~ —
(*2)



L, BEHEES HESRUCBRESTRE L ZTNER 520,
BT ZOf

(EE)
¥ 234% ERELSOMEEICEL T, MHAICED 3,
(BARE)
F2U% BEBLIOCERICET2EAE, MEKED S,
(R OUIEREIR)
H255% ZoHAlOWEEL, HEES HESOHEEZRT, FHEEANTREDEAR 2GR FNIEE S R,

5 -l
COBBNE, T LTE LA 24 HicHlE L, 17 2.
COHANZ, PR ISHE1L H 9 Hic—#siEL, Wy 3.
ZOFANE, PR 2046 H 5 Hic—#WiEL, Mifrd 2.
CORHENE, V2246 A 4 Hic—#BUEL, 79 5.
CORBNE, PR 2446 A 28 Hic—SUEL, MifTd 3.
AL, ABHITE 2 5 (2) 1ICBI L TIIRHEREE & LT 3EMOBEMM £ 3P 27 4 6 H 28 Ho 5 1Ef79 5.
T OFANE, L 26 6 H 19 Hic—#idE L, JEfrd 3.
COMANE. AM44E6 H 16 Hic—#diEL, Mifrd 3.

(10)



BHEFENEEEA BARFMREFZSEMES EiITHMA
B1E AR

GEE)

B4 FEEEFTEEEA N AEBATASEMEHERAN(LUT AL v ) oiifTicd - T, RANCED
TZHIEDAME, HAREBHAE S SHEMER S TR (ST TR & v ) Iicfts TGEE T 3,
(BEME 0 4F75)

F 25 FrEEENNEENE AN AREBRAESS (MIT RS L v ) ofilE 3 2 B E %2 ERMAFIRREE MR L R
45,
(M%)

F3% BERESUUTIRES LW )ik, HEHMEOYER Lo oBEMES (LUITTHHES L wS ) 26HET
3.

2 WHeEL&OBMERR, FE2REET S,

3 WMELOEMICEL TIE, EEASICBVWTYEL, WEHES, HESICHET S,

4 TRTOELASEEZ, WHESIZSML, MIEQHRMERIGS T2 L TE S,

GeR €Y
F45% RESCRHT 2HFESOEHIIZ, AL20EDHENCL2b0%2HHT 5.
(BELFIPE R D HFE )
H54% HMEOEKREZHFHTHIE, UTORLOED 2HEEHLRZEREE L ATIE RS kv,
1) EHPEHEEE
2) ARYLREERE(EE)
3 FEREE
24 B EFEREE
HEHAL D — ¥
ES =k
HLRISE 7 2210324 T 2 BRI B W TREMEZE T L2H L, HEEOHKITT 2 HEIEHE
FLRIZE 7 4556 3 B IC i Y 3 2B CHIAISE 7 456 1 B OE 2 5 oiHERR L SN EoifE2iT- 72 &
ZESVRD -FE, PHEREERE
(9)  HAREBHBER % (HE)
10) HEGI (S B 3AEH - 5 9 KEHD)
(BHE RS O 48 & B g I O TEHTHIRE)
6% MBEHROBMEREROCEHFHEEL T 251, HERNEERZE0.) 2R, A20TED HEEHELZE
BRICRHLATNIER S 250,
(P EEERRE O HEEH)
BT5% HEEOBEKZ2HHET 2HEZ, FEHGEEN2E0.)2KZ, ROSFICED 3 FEEEE2RER RN
LT hidi sk,
(1) fREpEHGEE
2)
(3) A&sxBEFEHE
(
(

N O O b

(1)
@)
3)
()
5)
6)
(7)
8

8

4) AP AL
5) 6t
(YPIBEEE TR o A EE )
W8% WMEOBGEAHIET 5 HIE, HIH(FENE ST, ) 2FA, KORBIED 3 PHTHEFARIC

(11)



RHELZTINIE RS20,

(1) HFEEHRGEE

(2) R —F

(3) MERFEEREE (EE 5 4£9)

(FREBE o B HEHT)
HO% HEEOEMERZHGET 2H L, HHH(EER2ET.)2RZ, ROZFICED 2HFEEEEZERIC
BELZFNIER S R0,

(1) $EEEHEHREE

(2) FEHTELERAH —F

(3) HRIRFEfEWRES GHE 5 49)

2 REESEEFRGE & ARICEMEEREHREZTIEL, MEE2SRVOEISEZEILE 2FRVEIF
WWEADZENTE S,

3 HWEEOREMME, HHAIE 4LCIrr06T, BRERBROEEZRCEECE 5, HL, 2o 5F%
AR VWHEIELE T 5.

4 WHEEOBEHICEL, H- R EHMITEMEREHREZEZI Ewdo LT 5,

(WHEHER D B RS TEHT)
$105 MHEMROEEEF 2T 5 FEHEEZHERER, HERN(EENZ2E0.)2RZ, 0FEBICAXOED
ZHEHEE ZEXCRE L 2T ER 6720,

(FEMEE, HEEXIITHE R O I E DIETE)
115 HME, HEEXIIBEROREAEROEERFE T 281, HHEHEDHEZED.)2RR, A20ED
ZHEHEE ZESICRE L 2T ER 5720,

BIFT PHERM K OEREOR

(R20RBD 202, BOTHER K OEMTITY)
F125 AROROMOER, MOPHER K TANHTHE R, UTOLIITED S,
(1) RE20RDBMho¥R L 1E, HAMNSHEICERL T 2EMERIRZORD 3 EEERE VY, o
B Lix, HARBEMKEEIMERERCED 5N TV IMER - #EHRE V.
2) R2DRDBHNHITY L 13, REFCFAAAMFCERL T 2 HMIL2DFTT 2 M E AR DR
© % FEFEF 2 DAMMEREZ Vv D
(3) HE2OROIIMEERE, KRR LHFABRD
(BHE HLAL)
H13% WHEHALZRDLEBLIED D,
(1) FrEdeENNEENE A A ERMRAE Y2 O RTEE)

KHMRESIN 1 Bifé 5 HAL
AEBEMBEESM 1 BifE 5 HAL
ZEARPRBOIREFMARE T 7T L 1 Bif 2 B
RETDOIHE (SETHEH) 1Al 5 Hff

() LlE 2 Hff
H AR BMR A MERE A R G S (EHE ) 1f# 5 HAL
(HFEH) 1 2 Hfr

(2) fhpFERITB T BIEE)
HASERIE SRS 1 Bt 2 Hifr
fl D24 13l D ¥4 D IHES SN 1 Bt 1 Hifr
DR ES SN 1 Bt 1 B

DOFRITB T 2 R LBEERHOR S, woCER 1k 1 H

(12)



3) #FH

AE M T DHER L4 4 Hff
(IMfERICB VT LEAHME L, FHSHMEZRELT2.)
(4) BERHEERNT 2S5 C O AAiTaRH Ll 4 B

(1R 4 BALE U, 4FR 8 HALZIREL §5,)
(BEFIEBT LGS 1 5 WHEHAL)

145 EMEOREZHIET 5E1E, HPERREOHEER £ TSRS 13 SICE© 2 WHEHALZ 40 BAZDL Y
BLTouRdhiEaskwy, X, MAIE 1358 1 5k b 2 HERAIZ 15 AN ERB Lo iTnidk sk
v, 7221, REEHFERE CICHEE L HERALIZE £ v,

(FHERER I B\ THIS 3~ & 3E4H)

155 WHEMERIC B W THB I N EEFIROK T2 TdDTHH L
(1) WHEMERIC B\l b SF UL EORREHMEZBE T 52 &

(2) roEEmCE 1R E HARBHRF ARSI FER T 5 & & GEFEZEH A
(8) AR ET 1 HPLEME & LTHREITH T L GERFERA)
(REWHE & AEL LOWHEZ T - 7- L ZERDHD % i)

16 5 FREDHE L ASEMU EOWHEZ1T > 72 L ZE XA D 5 K, ROF 52T EDTHD L
(1) RecBEIEE10FMETHE L
(2) HEEANHAERIEMSSETHD I L
(3) #:ElEAHABEHERS EE O EETHERESZ ML Twb I L
(BEFIEETEBTHRES I E © 2 IHEHAT)

BT HPAEOEHHGEEZ T 2413, HPIEERHE £ T 5 FMICHIAIEE 13 S&ICE D 2 IHEHAL % 60 HLAL
FRELCoRFIER S a v, X, MBI 1345 1 52 hb 2 HERALIZ 30 BALDL EEE L Cwv kg
57w,

(WHEHLAL D ZH)

%184 HEMEAZNR R IC USRI BUCEE S H o 7o L E1d, BIUSR £ 72 1 3EHRICED b Tw B %

B BRI #EE 5.

BATE HEERSE

(FRERIE)
195 HEHEREE, UTOXSCED 2,

(1) HME, HEELCIHEMR RAIE 3 EE 755 1 5K 0HE 2 52k <) OoFBHRER (FEEER2ET.)
1AM

(2) HEFE K OREE O ZEEHE 3 71

(3) HMEE M OEEE QR ESHENE 1 M

(4) HMEE - K - PHEfER BLHIEE 3 B 7 408 1 5 O 2 52k <) o BHTHEER (a2 &t ) 3170
M

(5) HLHIEE 5 FE5E 14 SRICE% ¥ 2 H[IE - fREE O BTG (BB DR &t ) L OBAIEE 3 5 9 555 310
ICEZM T B IHME R GRAISE 3 %58 7 45 1 5 RO 2 52 k<) OB HEER (BE 2 &t )13 2 5H

(6) HAHIZE 6 FE55 18 558 3T B 2 WAREKOEIGIC » b 2 HEM (B e &, )13 1 M, H4HICBT
% 3ZBkHE 3 MR ORER (B2 &, ) 1d 271

(7) BLAUSS 3EH 755 1 5 U 2 5T ¥ 2 UHMERER O BT HEERL - TR (BEETR 2 a0, ) RO
R MR L T 5,

(8) HHAIZE 9 458 3 HIC A R EEZEMHOILRIC OV TIE, THICHE S BTk & bR g 5.

(13)



BEHE Z D

(H47%)
F205 RESOHEE b IMBIX, KEOSFEBICET.
(EMEE, 8RR CHHERR O A IEICHE S 4L5)
F 215 HMEIAEAASFCL VEMERECGERZE ST 217 4Z Lz L X, WD%iT5.
2 PIHEHOFENLEZ L X, EHOLICREREL2OPTICHERES 2R, FEPHERIN: SWTNE % Fis
L, WHEEESR, FHHER, HEXCHETS.
3 WMOHAER, UTIKED S,
(1) HMEOBEKHE (FFZEAT])
2) HMEOBERZIE(1~5F), BEREEFIEEFRPERA
4 RIEDPHBICfTbI I L &1, THEER O BRI D E L % 72 1351k (1~5 4F)
(HHE o e 58)
H224 ZoMBEloLEEE, ZESOEERT, HAHESRUHERORREZERTINIEE S0,

B HI
C OfMENE, R 17411 H 24 HicHlE L, 173 5.
ZOMANE, FEL184FE 11 H 8 Hic—#kiE L, MfTd 5.
ZOMANE, FRLI19F 11 B 7 Hic—3iE L, FEfTd 5.
ZOMANE, FEL204E6 A 4 Hic—H&IEL, HfTd 5.
Z oA, R 204E 11 B 5 Hic—E8tRIEL, MtifT3 5.
oA, FEEK 22446 A 4 Hic—FIEL, RfTd 5.
ZOMANE, PR 24 46 A 28 Hic—ERSEL, Hfrd 5.
ZoMANE, PR 27 46 A 24 Hic—ESEL, HEfTd 5.
Z OMIANE, YR 28 £ 10 H 26 Hic—#E L, Hifrd 5.
BL, AHAIE S E&H 25 cBILTid, FH27T46 H28H & vilifTd 5.
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