7 hOFEERAY OB E % OFAENT daidzein 2352 550 %8

H AR R BEAS 5 8 ISR o 2 R



AR, FL252% 5L Daidzein OFIEAKEER LG ERBHE R % O% RV
Hill 2 DT} (Orthodontic Waves-Japanese Edition #:3& i T7E) BLOREIEL
5B L 7y hOFEBRETE OB 8 OB WAL O daidzein 2352 55 %88 (H

KAPERS 2 HHEHTE) 2FE0-HDOTHD,



Abstract

Objectives: In orthodontic treatment, relapse of tooth after active treatment occurs

considerably. Alveolar bone resorption after orthodontic tooth movement is thought to

be one of the important factor associated with tooth relapse. Daidzein, a one of the major

isoflavone found in soybean, inhibits the osteoclast differentiation and promote the bone

formation. The purpose of this study was to investigate the effects of daidzein on relapse

after orthodontic tooth movement (TM) .

Materials and Methods: The 6-week-old male Wistar strain rats were randomly assigned

to 2 groups as follow; control group and daidzein group. After upper the right first molar

moved by Waldo method for 7 days in both groups, the first molars and the second molars

were fixed by resin from 7 day to 14 day. During the retention period, daidzein (10 mg/kg

of body weight) was given to the daidzein group, phosphatase buffered saline (PBS) was

given to the control group by intraperitoneal injection on daily bases. After removing the

composite resin, the distance of TM was measured by micro-computed tomography

before the TM and on 7, 14 and 21 day, and calculated the ratio of relapse. In addition,

hematoxylin and eosin (H.E.) staining and the immunohistochemical staining using

stretch side, proliferating cell nuclear antigen (PCNA) , alkaline phosphatase (ALP) ,

osteopontin (OPN) , tartrate-resistance acid phosphatase (TRAP) , receptor activator of



nuclear factor kappa B ligand (RANKL) , osteoprotegerin (OPG) , caspase 3 were
performed for observation.

Results: The ratio of relapse in the daidzein group was significantly lower than that in
control group. In the pressure side, a greater number of multinucleated osteoclasts were
observed in alveolar bone of surface on 7 day by H.E. staining. Then, the ratio of
multinucleated osteoclasts decreased on 14 day in both groups. The ratio of TRAP- and
RANKUL-positive cells in the daidzein group decreased. On the other hands, the ratio of
OPG- and caspase3-positive cells increased on 14 day. In the stretch side, the ratios of
PCNA-, ALP- and OPN-positive cells were significantly higher in the daidzein group
than in the control group on 14 day.

Conclusion: The daidzein may inhibit bone resorption and enhance bone formation in

shorten the retention period after active treatment.
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BE 2 —IZC, SPF 7 ) —2 T v Z7INTITW, [EJB &Rk, fokhk e
BN =3 ETIRE LIcb D&M Lic, 7db, KEmERIT, AAR R

F A B EBR R ELIC BT A fREHI e » TIT o 72 (KERE = APISMASO12-1),

WOBEI HER &L O daidzein 25
T RTOITIRIE, 3 FRIRGMEME R AT FI T2 1875 mgkg, XXV T A
2 mg/kg , WAFRT MLV 7 7 /—)b 2.5 mg /kg, EEREIE/K 1.8625 mg/kg) %8
PENTVEST U, B RREE T T L7z, FERIE OB ENT, Waldo & ' O IEIC
P> THTWY, S 1.2mm D& /NL—F ¢ 7 FE Y =2 —/L (Tomy International, Inc.,
Tokyo, Japan) % EZEAIEE—H& &5 _Hig & ORI A L, 7 B g OB E) %
To7= (Fig.1) , OBENE, B XL —T 4 72V 2a—LEREL, B SH
7o FEEAEE —F & 25 _HM A2 EAM L2 (Transbond ™ XT, 3M Japan
Company, Tokyo, Japan) (ZC 7 HIHEE LirE#E & Lz (Fig. 2) . e+
Z,Bae 5 1 O HFEIZHES T, control #EIZ 1L phosphatase buffered saline (PBS) %,
daidzein #£(Z13 daidzein (FUJIFILM Wako Pure Chemical Corporation, Inc., Osaka,
Japan) % 10 mg/kg, 7 H RN G- 21T -7, £ D%, BEEICHWEEST

LUV EREL, BRREL 7T HMTT- 72 (Fig. 3)



<A Aruarta—¥—WEHRE (Micro-computed tomography; micro-CT) (Z
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FERBRAA 0, 7, 14, 21 H BT, &FME%, Nakayama © Y O HIEIZL Y T » B
% [# % L, micro-CT (Rigaku-micro-CTe, Tokyo, Japan) % fHVMREE L=, #RESM

EREIE 90 kv, & ENT 88 uA, 17 B 360 FElRlHL & Uiz, HOBEIR L ORED

EOREIL, Sugimori & 'O DFHIEIZL Y, 0,7, 14,21 H HOKBEMHEIZIBWTEHE—
F18E DR B i = A VI D Feazd Dol & 8 8 O Bt DR & S S EAREREE & L
THE L7, F£72, 7 HEOEOBBENEEEEIE ~ OB OEEERRD b b7z
D, W OBELICHEEIEE 2 RE LS OBEEMZ L L, TrosA
XEHNWTERREY REHFEH LT,

BRIV R (%) = KKV HHE (mm)/ FHOBBENEHEE (mm) X 100

EAER
LY TRIRE R, EBEREK L 10% P IEREE RV~ U ACTHEREE L, ED

2T FO FEEEZRT L, & 512 10% T HEE AL~ U 2T 4CT 24 B

FIRIEE EH, #EHE 10%EDTA K (pH7.4) IZ=IRICZT 4 ALK LB 21T
o7, WK U723 BIHE->TRT 7 ¢ @il r o o 7 2 EflL, KIETS
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REM B AER L ORI LR alE

AR RO BLER I IEUB O X T 7 ¢ 1%, 1BIEIZHEV hematoxylin and eosin
(H.E.) B z21T o7, kb fald, SR % 0.5% M kKkE A 2 /
— VIIRIZ SR T 30 Sy AU &, WIRAME~ VA2 2 F — B B DOFREAL, Tris-
Buffered Saline (TBS) T¥if L7z, = D14, Ul/i % DAKO Proteinase K (Agilent
Technology, Inc., USA) |Z CHURDIIHLALE 21T 72, 7 u v ¥ 7ihbYm
F TOFEIL, PCNA, ALP, OPN, Caspase 3 Id Stain MAX-PO (Multi) kit (Nichirei,
Co., Tokyo, Japan) %, %72 TRAP,RANKL, OPG (% Stain MAX-PO (G) kit (Nichirei,
Co., Tokyo, Japan) ZfEfH L, 7' v h 2 — /L{ZHEWITHo 72, —kRBUIRIZIE, $T
proliferating cell nuclear antigen (PCNA, PC10, 1:100, Cell Signal Technology, Inc.
Tokyo, Japan ) fiL{&, #T alkaline phosphatase (ALP, 1:500, Abcam, Cambridge, UK )
PLAR, Ht osteopontin (OPN, 1:100, Abcam, Cambridge, UK ) HLIAK, $T tartrate-resistant
acid phosphatase (TRAP, 1:100, Santa Cruz Biotechnology, Inc., CA, USA ) ik, Ht
receptor activator of nuclear-factor kappaB ligand (RANKL, 1:100, Santa Cruz
Biotechnology, Inc., CA, USA) #iL{K, $T osteoprotegerin (OPG, TR1BK1, 1:100, Santa

Cruz Biotechnology, Inc., CA, USA) HLi&, it caspase 3 (1:300, Cell Signal Technology,



Inc., MA, USA) Hifk%z vy, iR T 1 REEH & 72, &893 TBS THEE L,
3,3’ -diaminobenzidine tetrahydrochloride (DAB: Merck KGaA, Darmstadt, Germany)
IZTHAE, ATV —DO~~ b XU iR E Tt 297 -7, Fz,
negative control & L C—RPUKRDM IV (2 TBS Z v 7z, BIZELIT Kikuta 5
" pFEESZICL, EEANE - H# O LR O H & EAFR O HLL &
G TSR L TEAT T Dk & TR HEB O/ LHE 4 43D 1 OFEG| S 17 AR
(200 X300 pm) ZZFEGMAIE L, JTOE 4 230 1 OFEIE S 7=t EFEHE (200%300
um) ZJEAME UC, EFBEMBE T 200 (512 CAB AT S oMl 2 Btk
Ml & Urzo WERERALIE, BB — R 2 A2 5 TR IR 2 5 300 um 0
HiPHE L7z, 5l TD PCNA, ALP, OPN DO51E=RIL Sato & '8 D FEICHEW,
LLFOXTHEI L,
BtERIR R (%) = ( PHtEfiiad / 28R Miad ) X100

JEIB 8] C D BRI, TRAP Tl 5 7 mi, RANKL, OPG, caspase 3 T3t

FE R L OWAREO TN DS HEOFEZ FH L7 (Fig. 4) .

HERH AR
Bo AR =R I K OGP LA 1 D I ME & AR MR 75 2 SR D 72, daidzein #F

& control £ & DRI DOZEDFEIE, Mann-Whitney @ U BE & V-, A EKAER



p<0.05 B LU p<0.01 & L7,

wOR
7 v NOEEE
TR =T 4 TRV 2V DOHEEIT L WREE IR R E ORI 2
WO LNTN, ZO®EE L, KEDOZE(IZ daidzein #£ & control AEDMIZHE

7RO o 72 (Fig. 5)

Daidzein #5-\C X 5% R 0 FERELE

BIEEERRERL 14 B E (EBRBHELG 21 B B) ToORMEMOEREX, control £,
daidzein BEE HIZHA L, BED 23580 57228, daidzein FEIX control BE & Hhilg
L CHREY &nbinEmicd > 7= (Fig. 6d, h, Fig. 7)

21 A HOZE Y #iX control F£ T 86.6%, daidzein £ T 23.1% T ¥, daidzein A

I% control #f & il L T, AREIZIKVMEAZ R L7 (Fig. 8) .

TREEAMBEFAIET R (H.EB )
1) FEGHANZ BT 2 EREZA L

FEERBAAART CILMAE & B, WIRED 27 — 7 eI ik ny, HAIRICE
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fTLCW/= (Fig. 9-ae) ,
7 HETIEmEEE 1T, 27 —7 U, CRICRHERNCREITL, 29—
A O (R A B 23588 B Av7= (Fig. 9-b, 1) &
14 HH® control #T =7 —7 UL, B E %Y T3 ITL, EA LV ME
TIXHENED 57z (Fig. 9-¢) » & 5T daidzein BECTlE, B R EICH
W CARER B AT O ZiRD - (Fig. 9-g) »
21 H H T, control B TIE, =T —47 L HRHEIZNES T~ D H0NL & i S AL 7= 5007

DMEIE L TV (Fig. 9-d) . daidzein BEClE =2 7 — 7 URHMEOMREIZIHE Y, K

i)

paisty

BT3B ZHEAT L, FiEE OB BIE S (Fig. 9-h) .

2) RN BT D REE AL

EBRBAMAATICI W THRE L B2, WIRIED 27 — 5 U #Eix beikny, HAIH)
24T LT = (Fig. 10-a, e) .

7 HH® control FHIZISWTHIEE R E TIE, FNEAIZRRINEICH > TEED
M HRR 2,2 A v NEFR I CIR A 2 58 D 7o, VRISV D P 2 15 o
(2, RORGA I EE, U L ERORE, N OB E AL O A 2B O T (Fig.
10-b) ., daidzein BEIZIS\VCHEE R CTlE, ARAIZRIEIZ > TEE O

BRSO, MEICITEE ORI 21 5, O 7o TMHE, 5 8EE Mg
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DAL, TEE DL TERRIE 27D (Fig. 10-0)

14 H H ® control FEIZ I THIFEE 1 Tld, AHAIZRBINEIZIH > TEHED
AR, A2 NERE TILMEMIE 2R, MEICE, IRE O, &
SEZ AR S A HLANC BLS S 4, ARRME DI AR 238 7 (Fig. 10-c) . daidzein #EIZ
BT E R T, RHERZRRINEIC > TEEOBEMdzZ R0 72, FE
(AP ORE SRR, IRE OYLE, BED U U/ BRORE, AHERNCES S
T A SR M 2 38 D 7= (Fig. 10-g)

21 H H ® control FEIZ I\ THAE KAWL 2580, [FEIIEHE R m O
KSR AN, 6 L OVBRAMEMERS ARk O SRR OB NI S - (Fig. 10-d)
daidzein FEIZ I3\ THRE S 1A RO 72 E AV U, sl O W 1338
DIeMo Tz, BVBEICIINRE OB OV, R UM, Mo s e %

7= (Fig. 10-h) .

SRR L FERIET R

1) ZESMIToOEEL

PCNA BMEfile L, 7 H H &V PCNA MR O 5 BLA 388 (Fig. 11A-b, ), 14
H B 128 T control & & LL#Z L, daidzein £ T PCNA FHEHIIE ORI A E

7o Z 88 7 (Fig. 11B) .
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ALP BpEfiiaI, 14 H B2 T control A & Heit L, daidzein #£ T ALP BBk

I

“

AR DR FRIA BRI 2§88 72 (Fig. 12A-c, g, Fig. 12B) .

T

OPN FGYEMIREIE, 14 B BIZHB W THEE TRELDFED H AL (Fig. 13A-c, g), control
#E & LbiZ U, daidzein # T OPN [ PEMIL OREFHFROA B/ Z 588 7= (Fig.

13B) .

2) EEAITOIEREZAL,

TRAP [t I BRI AERT, 7 A BV CTHlEE S & I il g 2R i oo A8
R 72 W& (2 > T TRAP BtEfila 2388 7 (Fig. 14A-b, )
14 A BIZIRWTHIRE S & (ST 2 mm O AL I 2R - T TRAP B

fa %3R8 7273, daidzein BE & b= control £ 575 TRAP [P EAM RS0 2450368 L,

%

KetFRA B4R D72 (Fig. 14A-c, g, Fig. 14B) . 21 A HIZE W T, TRAP [
L control BE CTIIHL R &4 (Fig.14A-d), daidzein #f CTIELFB 727> 7= (Fig.
14A-h)

RANKL BEtERIRRE0EL 7 B BIZHB W CTHliRE & S ICHRRIENIZ R B MBI et X
AV HGHEE O RANKL ML 238 6. Wi COREZEITRO e~ 72 (Fig. 15
A-b, f) , 14 HEHIZBWTHA S HICHRBEANIZ RANKL BRI A258 07,

daidzein FEIZFEX control BED H A HFEE %V @ RANKL PRI X 258 L,
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Tl

+H A B 2RO - (Fig. 15A-c, g, Fig. 15B) . 21 H HIZEW T, RANKL [
PEAIAE I control B CH AL S 41 (Fig. 15A-d), daidzein B TILIT & A ERBO 72>
7= (Fig. 15A-h)

OPG [GHEMINEIE, 14 H BIZFBWTHIRE & IZHIRIKAIZ OPG Bt ilia 278 &
7z, control FEIZ b daidzein #ED 7 A3 1282 L 7= OPG BAPEMII X2 405 Bl
L, MiFNEEZ2RD T (Fig. 16A-c, g, Fig.16B) . 21 HHIZBWTHEEE b
|2 OPG BoEAifn 2 0058 72 (Fig. 16A-d, h)

Caspase 3 [HRMIRRIE, 14 B BIZBWTHEEE §ICHIRENIZ caspase 3 [ HEH
fla %788 7=, Control FEIZ L~ daidzein £ J7 23 B Fli-H 1282 L 7= caspase 3 BG4
FIZ S5 BL L, M FIA B E42 7RO 7= (Fig. 17A-c, g, Figl7B) , 21 HHIZE
WCHTHEE B 1T caspase 3 BEMEAIE 2789, control AEIZ -~ daidzein BED S5 A3 %

BB LI- (Fig. 17A-d, h)

z B
WICHEIES) & 22 DRI 5 &, MO BRI =2 T — 7 e O fif
SO AE B OWINAAE T, HEEAITITAEREO B & e OWINREZ D Z &
W TNDR, ZOWEEDOUET ) 7 HBREY DFRKRDO—>THLD &

EZHNTND Y, TE, BB ERLET 5 7 DI 3K 2 [T, S5k
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15 Z LT X 0 EEEROMRHE & BRI OME 21TV, BREY 25k 41920
EORENEINTND

Daidzein (IR EHFH R I NIRRT A Y 7 T8 T, BHERIE DRI &
LTHBAESNTEY, BHFEMEIcs TS 2 tET % — 07, iR il

[kt LCiE b2 L, BRI ARD SEL 2 ERHLNITR>TNDS Y
FIEHRRIE R EORE T, daidzein BT 52 & TENLD AT T LD
HZEMZ, BEROMRE L BEEOHEMEZEIIERH b L LHESNTND
Fo, ERBHIRICH L TYH, =R haF U2/ K E N LRI & R
T D ERREINTND O,

Z ZTAMETIE, BIEERHERZOEMED Y T U v Z RO BB A
ETHZETREYZMHITEDEE %, 7y NOERNEOBENZIZ daidzein
REREN S G L, #51lCoE R & B T o I E I 2T
fREt L7z,

Z Oifii &, micro-CT Z HW 2R D OFEEELL =R O I Tl daidzein #£13 control
BEE N, AEICE T LZZ £ D, daidzein S OHREE Y 206 L7z 2 & 2058
LTW2%, Han & 1%, OB D IXRIRERMED IS ) DFRAFLOT B DEEIC
LoTAL, HERERNLOM G RWIIFTHEEICELD Z L 2wmE L, 4lH

daidzein D5 kL L CHKRICHT A 2 E2& 2, BIENKREGE2ITo7201, %
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FTHRFE O ARSI 2 K 2 R 5- 247 - 72 Nakayama B ° & [AIFROFE R
bivle, BEHENRRLICHEO L TREOR R EZE LN -0, NS
TIH G ST 3EAN ORI B0 R ST RHEERIC A D 129
JH TR SR 2 LB EM B IRIERICADIREN &G 20, 22 oWI
BWeoEEXT, 2O EMND daidzein OEENEGO X5 e GI128
WTHERE Y OIFIC daidzein SERTH 5 & &z D, KAEEIZ X D BEHRIG
HADBFETH DL LWV R D,

HE. YT, 251l 21 H HO® control BEIZIBWT a7 — 7 D IETT
THEMNL L, HE ST ERALNRAE SV TV DS, daidzein BTl = 7 — 5 U #%
HEOMRITIFE D, K/ ITHRICHEIT L T2, 2105 OFT AL Nakayama ©
D OWELFEETH Y, daidzein B2 T —F URBEITTHEL TNDHZENEZXD
N5,

F7o, EEflo 7 BB T, WS SICHEMEEREIZZE OB E M Z 780
72o 14 B H TIEMmAELI g Mok I U daidzein Z#5- L 72#E Tl control
BE L i U CREE ISR A K0 Do 7z, 21 B B CIXERBIMART & FREOIR
BBICR->7c, 202 b, 7 HE TIFEIENORAMIZ LY EB A TS Miass
N U B WU 2MERE S 4, 14 B B 1T daidzein OZhEIC X0 Bl HIAR 2 M S vz

AIREME & U, Han & 9 O L FREORER Th > 72,
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F 7o PR LT Y 2N T, EGMAITIL PCNA, ALP, OPN Z @R L 72,
PCNA [THAGEMIZHUR & S 4, MlaE NS 22 7B ThH Y, il
WG M ORI A A 72 515 2D Th D, ALP,OPN IXBTEHKIK 1 TH ¥, daidzein
P51 X 2 BARMESH G OB 2E M /(b A it 2 7o o v,

PCNA [GPEMAIEERE S H127 H B THEAL, 14 H B2\ T daidzein B Tl
S HITHM L7z, Mabuchi © 22 [ RIEHIILICHEIE ) 2 Afid 5 2 & T PCNA
BEMESR AN L, MR 2MEFRIC /2 5 Z & 2R LTS 7, REFFRIZE N
THBENZAM LI EICXY, 7HHOMKG CHMEMRAEM L2 &%
Zbib, IHIZ,14 HHO daidzein £ 58 CHEMEASHEM L 2 &1
daidzein A3 RN OO AH AR HE S AE TCHEIC B - L 72 ATREME DS HESR ST,

ALP (IBEFHEICEEG T ~— 0 —Th 0, MBI S LI RAE T, MRAESE
FRRI T 2L & [FBE D ALP IEMEZ FFD 229 | Kawase H 2 [ XHRARIEA A3
% ALP X, BHFEMO LD L HEIL TWD Z &2 W& Lo, ALP i35, i, &
ik, HRHESEARAR 7 & O IRFRFH O KR, I TRBLL TR Y, WoE 7R & Ok
FERIZEG L Tnb Z EnmbnTingd, £/, ALP LRIUEMb~—H—T
& % OPN | RGD Fe#I A/t L CTHIFMIICH AT 2 s RE Th 2 29, B
HIRE I, S EBRBE T X T BB AN Z — U BE L T L ORFHET

B, BB OSEHET - FEICIZ ALP & OPN ORBEN#EINT 5 2D, X5
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\Z, FRIERYHE ORENREO 25 Al g AR AL I Z 35T H ALP,OPN OFEBL AN L,
BRMENRBIND Z ERNHEINTNDE D,

ALP FGPEMIIEERBAMARTR L OV 7 BB & bICHBEMICZEZT Ao oT
23, 14 HBIZEWT daidzein £ TiE ALP MR OIMNERD bz, Fiz
OPN [GE#ic & ALP & FRIERICFEBRBALAATIS L OV7 H B & ICHEEMICEITA S
7o 7273, 14 B B2\ T daidzein FE Tl OPN BEHEMIEOHIN23GD Hi
7z, 21 H H Tl OPN Bt o FBLL R LTz,

LLEX Y, OB EIE O S I EAREAIILC daidzein DRI LV, LREHIRH
T 5 14 A H X 052l ~D53 k73 control Bf & bl L CH< FHLL, HEK
EEHE L TV D ATREMEN S 2 BV D, F 72 OPN SIS Mifa 2 (eE9 2 1EM b
oL INTWDN, REFFETIEZE DRSS AR L 2% <GB b
722 &, daidzein (TAEE MO /3 ABIEIT D & O H BB IFEMR O ek
WER LB 27,

F 72 JEIE | TIE, TRAP, RANKL, OPG, caspase 3 HiiAZ 84R L 7=, RANKL (&
M E MO E AT E T HR 1 CThd, £72, OPG 1E RANK LHi4 1L, RANKL (2
A9 DL TR MR A A PR E 372 2 . RANKL 2380042 &3 WU AMBALIZ
72573, %t BRAIIZ OPG 3N 2 LB RN ARSI D ZEIZ K0 B TR OMBALE 72

%o A EIOFRERTIE 7 H HIZ RANKL Bl 257 M 2 S HEINTU A IR AN AL
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Toh-o723, 14 H B D daidzein £ Tl control FELHL#EL T RANKL Bt fa s
8D, OPG P EARIE S I LB T MR EES A7z, Z4UT OPG 7° daidzein 1TV
PEAEDMEES N2 B 25, b Liang 5 1Y o & E—HK L TRV A s
12 T7< daidzein (B [RIBRDOTEM 230 BRI AT LTI2L 5 25,

F72 daidzein |ZIXT AR =2 RAFHE UM Ml O3 (b2 D1 230028
DHIESILTND & 728, TR ABHER 1T D caspase 3 DFEBLIZDOUNT
WRETEAToTo, TR = A X7 0s 7 ASTZMIIE THY, FEITIZED 5 DI,
caspase 3 LRI D & /X7 B fElESR Tdh 5, Caspase (FTRM—TAIZED
ARSEIEFE O E TR THY, D5 &0 7 F VRERKIZIB W TEHEER
B2 KT,

ABFFEClE Rassi HO daidzein 73 caspase 3 2/ L CHE filin o 431k, 1EMEE4T
HI4BEDEHE P 12XD, caspase 3 ([ZOW TR AT o7/ 5, caspas 3 [l
1%, 14 H H @ daidzein # Tl control # & ik L TL < BEBFEO HALIZZ &
O, B AROSEIHEICZ LD TR M= ARFER SN TN D AREERH D &
EBEZbND, LLENRBREA Y 7 TRUMT RN RIZE 595 Fas UH
UREFEL, MEMEOFEMEEREIELEO®E 7 b ENBAbE I
D120 Tl m Mfa B AR Z 7 AR — RTFHE T H A REMED B D7D 4 74 caspase 8

IREDRAFIZONTHESLRDMF DM ETH D,
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AMZETIZ LV ERIRICE ST 572D LY Al L DR EMB 25T 7203, RE

HITORWGE TOHEZ L T2, 4% daidzein 12 X DR EZN R 2 Bt

TROREDHMRT DI ENBETHDEERD, £, MIKICHTLZ 252,

daidzein & JEVERN G925 k2 WD, AR GIZ X D8R PR S NI,

YTV A N EORER FIETHRED 2 HlT 52 N TE 5, 621, #

EWIR OB ZAT O T &b AMREL 2 0 TN D B, WRHEMACT DAaH %

B TELEER D,
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