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Immunocytochemical Localization of Bone y-carboxyglutamic
Acid Containing Protein in the Developing Human Bone

— Purification of the Protein, Preparation of the
Antibody, and Immunocytochemical Analysis —
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ABSTRAT Loca]izétion of bone y-carboxyglutamic acid-containing protein (BGP), also called
osteocalcin, was investigated immumocytochemically by light and electron microscopy in human bones
in various developmental stages using antihuman BGP antibodies. In the bones of 12 weeks fetus,
osteoblasts strongly stained in the areas of endochondral and intramembranous bone formation. In the
bones of late fetal stages, newborn, and adult, BGP was predominantly localized in the osteoid and bone
matrix in the ossifying front. Osteoblasts and osteocytes also stained positive, but less dominantly than
those in the early fetus. By electron-microscopy, BGP was localized in the cisternae of ER and the
Golgi apparatus of osteoblasts and osteocytes, and collagen fibers of the osteoid and bone matrix. These
observations indicate that BGP is synthesized by osteoblasts most actively in the early fetal life and then
deposited to collagen fibers of osteoid and bone matrix.
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DEER LT3 EEZSNTWES, —77, BGP 2
BRALREET S & o85S 2, BEfRT LT
chemotaxis fEA&RT EVOMEND I 2b T, %
OEBEBECHMCEL TR EARE . &b
BGP o\ ThE, 1980 4E Poser et al Vit - C, &
By BGPHiGEZ VY RN ELLT 74274 H7
srm= b /774 —CRESRTED, 1985 &Ik
RUENID 5 B + oFsb BGP o SU5iLh
LT3, 27cHy o~ BGP #ifkiie + BGP Lac&EMk
BBDIDY, ThxBWIIFA AT v AR
L »T, BGP ixHHWER L OEEMIgrSHWEND
CENELEMCIRY, BGPOEE~—#»—-LLTD
BEIEBINDH IO RoT. Tkt BGP Hik%:
Aok aBRssisRs L - T, Eao{bERE
BGP »EF B & h, AR BhoE e, BEOWHRE
EEBFENZEZLICAPRA bR TV, X5k
HEIRIY, »2WIHEESEN s BGP 0 ko BEHRLEE
T Bhtbicdh, BGP 04BN SERERM D & LHANE
FEPbh5. BEY & BGP oREOCBRYH bt
3z ki3, BGP OEBEEELY D b DEE LT3
helihd2bneELOhS. EEOFHRBICET
ZBGP o REIDOWTIE, Sy P EEBEHCT
Broncker et al'® 7%, b hMEEGETHEVORLED
N2 5, FhPheBElBb#rci®E L, Camarda
et al ™ 19 v » BB RS BGP 0T 2 EEN
FER S eHE LT\ A, Lo L, Broncker ef
al. &, WS/ oHEZE, RE MLl el
FECEL THEE RS b B E, TOMRBNBIE
wwiE, —EORBNELR TV, BichE Tk
BB BGP BB M I o T\ B 2, & O &I
Broncker et al. & B 571 T7c<, Priceet al® O
EACZN IR ROBRE LB L. 20X 57 BGP
OHBHNREDHED, BRLLEOECLISZLON
DOh, BECEFERLUIAKRORREICL SO0 %E
BETBew, WeizEy, Hie + BGP fikoRRE
FBERDLT EERLI. £ Te FEHL BGP &
83 5, DEAE Sephadex ot b iz, X hRE
t# o B \»DEAE cellulose # A\, & b iZre-
chromatography #4375 = &ic Xk b, Single peak %#7R
L, »+2SDS-PAGE TE—.v ¥ %R+ BGP #%4,
i AWCTRIL ENIAMER LicHie b BGP #iiie %
TI74=2T427Rr= bS5 74 TRE LKL oK
#ie b BGP AL AV, EF e rEBEBEERLCE
A, BEMABLERIG LW EXErD LR, b
SOMEEO—TIIER I NI, L2 T ORBENKE
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#FL, EEe FEEBOREBBICKITS BGP 0
R CER OCEEREEBENCERRL, ToAK
HWRETES L O EE S, BGP & AR LOEIRIC
DWTEEL .
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Gundberg et al.'® OJFEE LT BGP &t L7z,
15~30 BB RED BE OEERS 2k < Ik %2 8
Wi BEEESTEREL, BohiREER 100 %
lem CHIEI L. #Fh % Freezer mill (Spex #) &
TRAEERTEHN L obIBRL, Rl o
D100g % Tris AR 7 v T 7T —EAf Ve ER -
7 7 n& (benzamidine, 10 mM : 6—aminocaproic
benzoic acid,
0.1lmM : phenylmethylsulphonyl fluoride, 0.5mM,
Tris—HC), 20mM, pH 7.8) 4 CT 1 RpfEXEEL, *®
WD EHBELE. 6,000 gX20 50ELTZ bR
Bic, MEAFeF 7T—€¥AveEL—-%EH0.5M
EDTA 1,000 m/ %h0% 40 BsRgE#E L. CoLFE%R
BEDOFvF7—€4 VLR —%&t 50 mM KREEKR
TvE=Y MEEWTLCTRBENL, BERELL.
> OEE R MR ER ¢ EE L U Sephadex G—100
5 & (2.9%90cm) (Pharmacia #L) v, 5FE
10,000 BB T 5 HERED . ik 70 mM K
Bk 7 v =7 2 EERCF#E{L L7 DE—53(1.5X
35cm) (Whatman ) VT A A VA H T & 27 =
<2 T 74— BTt H T ABRERSH 70 mM~
700 mM JREEKET v = 2EEROEREBE AR C
BHL, B5hicsEy 200 mM REBKR7 vE=v
AMEEECFH L L DE—53 % fAVT 200 mM~ 500
mM RERKFET7 v & = v A EER OBESRE AL CH
HUCREE BGP & L. MEOREIESIKEI(SDS
—PAGE) & 7 3 VEBAGHIIZ X » CiTote. 73 7B
W EREREEY O—H % 6N HCl TEZEBERBICHE
HEL, 110°CT 24 BB IR DM L fo. ROBSEFE
ZRTAEAEELY o DIl 71 7 1 v Standard
L LT, Lowry et all® OFELLE > TT- 1.

2:2 HiEDORER

COREBGP %Y &Y Nim LT, CNBr ikt
7 7 m — A 4 B(pharmacia—LKB, Upsala, Sweden)
DT 74=2T4T77AEERL, IhEBA-TRLE
IRk v EE I hcie F BGP v FmE% 7
T4 =T A BRI, T4 =2F 455 A0FERIE
ToOFEIBETIT-72. 0.4gD ¥ A% 1mMHCl T 15 %

acid, 10mM : p—hydroxymercuri
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BIES L, 50mM Vv B+ U v AEERE 0.5 M &
{7 » Vv &% &t coupling buffer (pH 8.5) ¢F#
L7 9 #v ¥ (E#e t BGP1lg) % coupling
buffer ICEM L, 4°CT20 BEEMLA. fFR LS
5 a%50mM Y VEEF LY v AREEWR(PB) (pH 8.0)
T 15 o EHE, 0.1 MTris—HCI (pH8.0) T 2 i
6 2 {8 © blocking L, 3 MKSCN % 4 tr 50 mMPB
(PH6.0)THE L. 510y vEREE A&EK(PBS)
(0.13M NaCl, 3.2 mM NaC,PO,, 6.7 mM Na,PQO,,
pH7.2) TEHE L. ZO7 74 =54%752CHE
b BGP #ifk % RE < 1 BHAKL X ¥4, PBS T
%L, 3MKSCN &1t 50 mMPB i 2%k, &
L CE bz PBS ©TF#5/k L7 Sephadex G-25M # 5
A TCHE L -

PiiE DR R M IZEDTAB R & % BGP %
Phastgel (Pharmacia #£) TESKEHE, =t rwr
7 — X ECREEEAM) 100 mA, 40 58E L, PBS
T 10 I HFIRL 7l e + BGP Hiflic X b sy
T5C Lk DR L.

2:3 REAIEREE

PRHIIRAE 12 8% L OR4E 17 BoE4& FER X
HABMEDIE, &I OLEFRKBETHEITLE
HB2 2 BOBROThERd b ABEEMHORE
wo—# &1, periodate-lysine-paraformaldehyde
(PLPOEZ®K® T4 C 6 FHEE L. “hb% 20%
HYy=FL 7Y a— (MW: 20,00015,000) @&
B, BEEIRCTHBELE. TREE Lo —
EEHEL OFEIFE, 156%27 ) er—A%ET:0.3
MEDTA C—5CTic5 BREIK L7z 20% L s $EL
20% ARV =F v 7Y 2 - THRER WEEZETHE
L.
24 SeiEiRBMLE

2:4-1 NEEHREREES

Cryostat TERETH AEHM L. e WEMYE: per-
oxidase ZFHIET 5723, 0.6%@BE{LKEKEET 2
27— VERCBELL. RIL5%A*s i1y (F
FNELZOPBS 1 30 #BEE, 774 =7 4 il e b
BGP #ifk, peroxidase-conjugated #1 ¥ %% v ¥ IgG
FIRRRIG & 272, FEfiXcomplete Graham-Kar-
novsky medium (0.03% 3.3—diaminobenzidine,
0.01% H,0,, 0.05MTris-HCl, pH7.6)2® w&B& 3
BTz bhirote.

2-4-2 RIEEGE

PLP CHEE L /cfE ~20C T T=4% /7 —ABAKFR
Fla ML 7ot8, — 4°CTLR White it — BB B,
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40C T L7-. LKB ultra microtome “C{E# U7-#8
B %, 4CTrS %Y REMETS 4™ incuba-
tion L7#, #iv + BGP Mg & 6 Rl MG X & 7.
0.05% Tween PBS T¥¥%t4, 15nm o0& =2w A FT
B L -Piy v ¥ oG v FMF %R 6 BERIEXE, K
0% ¥ JEM 100 C ETEME CHE L.
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EDTA iK% H % Sephadex G-100 T4 L {88
L, 420 -7 %KB7% (Fig.1). “hbDd b Void
volume 75 2T 3o»D e — 243, sodium dodecyl
sulphate polyacrylamide gel electrophoresis (SDS-
PAGE) T4 F& 11,000—17,000 T % - 7= % (Fig. 4,
INHEDE-S3TCAA VA I e~ 2S5 74%1L, 5
DO — 7 ®# B (Fig.2). ZThbD5%H52HDE —
ZHEBIRAFTVEHRL, B—ov— 2 2871 (Fig. 3).
Z DY — 27 1% SDS-PAGE ©¢4F& 12,000 (Fig. 4) %
AL, BC7 3 /Bamc3rsryvy, 75=v, v
RT 4V, NV, AFFr=v, 4AVvmfAvV, vdg
VoV, ERFOVIIESIZ—KL, T AT
FBper Vg I VY BGP 0BT I /B
NEETC, PoseretalV DB L F BGP oFh
EIZE—B L7 (Table ).

v,

Table 1 Awmino acid composition of the final BGP
preparvation.

Residues/Mol.

Asp
Thr
Ser
Glu
Pro
Gly
Ala
half-Cys
Val
Met
ILe
Leu
Tyr
Phe
Lys
His
Arg
Trp
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Fig. 1 Sephadex G—100 column chromatography of
0.5M EDTA-extracted human cortical bone
and the molecular weight of its eluate calibrat-
ed with standard proteins. About 100 mg of
protein was applied to a 2.9X90 cm column at
4 °C and eluted at 17 m//hr.

DE-53 rechromatography

*—e Abs 280

o0 Abs 260

Fig. 3 DE—53 column chromatography of P’-5
Approximately 10 mg protein of P’-5 fraction
(Fig.2) was applied to the same sized column
and eluted at 4 ‘C with a linear gradient of NH,
HCO; (200 mM—500 mM). Rechromatogra-
phy of DE—53 resulted in a single symmetrical
peak fraction.

3:2 ¥k b BGP H{FNEEM

B K 2 1 & SDS-PAGE # Western Blotting L,
Fie + BGP ¥k Cchrigdtt % & BGP IO pF R
RRIGH A ED Bt (Fig. 4).
3:3 NERMIRZEHEEILE

Bad: 12 BoIERIK e b EEICRT, Hie b BGP
Vs EFRREo Mg c ESE R KB L. A
BB LR O B LI O B R T T 0T LR
HHNT, TDEbh OEFICE, RKIGEE<HEDL
nish o tc (Fig.5a). A 17 BB OIERIK KSR
FEMETIE, BREBRA 1280 Tried

FLIRESEE

DE-53 ion-exchange *— Abs 280

03 0—--0 Abs 260

Fig. 2 DE—53 column chromatography of Sephadex G
—100 eluate. Approximately 30 mg protein of
p-3 fraction (Fig.1) was applied to the cOlumn
(1.5%36cm) and eluted at 4 ‘C with a linear
gradient of NH,HCO, (70 mM—700 mM).
Flow rate was 30 m//hr. Molecular weight of
P’-5 was estimated 12, 000.

.. .

abc d4 e! g 4

Fig. 4 A gradient SDS-PAGE of the purified BGP.
Lane a is caliblation. Lane b is EDTA-
extracts of human bones. Lane c is P-3 frac-
tion of Sephadex G—100. Lane d is P’-5 frac-
tion of DE—53 ion exchange column chromato-
graphy. Lane e is the fraction of DE—53 re-
chromatography. BGP was demonstrated as a
single band (arrow) (Mw; 12,000). Lane
a~e were stained with Coomassie Brilliant
Blue staining. Lane f is EDTA, guanidine-
HCI extract reacted to anti human BGP anti-
body (Western blotting). Lane g is purified
BGP reacted to anti human BGP antibody
(Western blotting).

WL TR D, BHFMELEGEE e + BGP #itk
kot g Ini(Fig. 5¢). &% 2 v ATk
A 17 BEI3IEREOREM TR D B i (Fig. 5e).
A 17BE A% 2 r BowFhies\wTh, et
BGP #utk & OIS E Mg, &iile, #HeEE S
HTHo7ens, BWEMRE, e gkEERciE
WTehote. EEIBRKEEE LD bBIFEINTC
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Fig. 5

Fig. 6

Growth plate of the femur of developing human
bones (undemineralized). (a) The bone tis-
sue of a 12 week fetus immunostained with the
anti human BGP antibody. Endochondral
Osteoid (0s). Osteoblasts (ob). The osteob-
last stained strongly but the osteoid and bone
matrix are negative. (b) 12 week fetus, con-
trol. The serial section of (a) incubated with
preimmune serum. No reaction products are
seen. (c) the bone tissue of a 17 week fetus
immunostained with the anti human BGP anti-
body. The osteoid stained most intensely.
(inset) Higher magnification. The osteoblasts
are weakly stained. Fibrous tissue (F), Mem-
branous bone (M), Endochondral bone (E).
(d) 40 week fetus. The staining pattern is
comparable to that of the 17 week fetus. (e) 2
month child (demineralized).

Immunostains for BGP in the growth plate of a
2 month child. (a) Demineralized. (b) Un-
demineralized. the intensity of the staining
becomes enhanced by demineralization. Bone
matrix (BM) Oasteocyte (oc), Osteoclast
(ocl), Marrow space (MS).
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(Fig. 6a,b). 0.3M ® EDTA 5 BEBKT 5
LI X W BEEOLEH CHERARD bhic s, HE
HEE o izE i Lbhish -7, (Fig.6a, b).
BRI s T, SRoLatEERETH -
7B, BEBIASREEESOLhI ) bl RE
Ihis. L LEBELTCHWEIEEFRRLED IgG 4
By 1 REEE L TR OTE, KEHRED 5
nich ot (Fig. 5b).
34 RIEEWE
REBBEOMENCY, a4 12 BoOROIFEBIKER
BrRAVWi, REFRZERCT > W55
RO EFEME & vbh, —BIITAT
ErLTw5, BEbATEhicidhrh oEEFhcabh
LEEREHRGEETR L TEh, ABEOEB A
KALAME = B &, SEEMIEE fcs. FEREOESFH
Faie b OB BRI, FoMBEE iR EL R
ENEEYEL, I r2v Py 7HAREL TV R,
Post-embedding ¥ THET% &, BGP oRELRT
&= w4 PRTREFHR L -SMlaomEE Ntk N
M fBEL T\ (Fig. 7). BGP oREY R T&=m
4 PRI, 29— Vi B OB RS b i,
L»L, =27 -7 v EEERATMN EE 2 5Ty
% hole zone ¥ W HRALERICE, BROF[ERR
HdH Mo (Fig 8).

4 % =

BEBCELET I LY AEETEATHS BGP i3,
BH B EERNKEISE T2 L E2 DR TN 505, £
DEBREEER 0B T nidnh ©fel, IE
EEHBRICE T 5 REESWTh, —KLAREN
Bohtwicw., IBRA»SERCES, 40
RLERCEERC IS BGP 0 RFERRE LiciiE
bic, FITE A, PRI ENIBERL
b + BGP #ifa iRt 4 mwb 57, BGP O
BLC, A vasiiiigic DE—53 # v, EHicre-
cromatography ##if735 2 &ick b, BE BGP %
TEE L7, BadMTo7ce + BGP o, Gund-
berg et al.'® DFEHE 5 T BN, TO—IBIeHE
Tz itz B, X b4 < o protease inhibitor (0.5
mM PMSF, 10 mM benzamidine) ##EHEETHW
fo. WL A # v ZRESIE I DE—53 # v, Ebic
rechromatography 175 Z &icX b, B—oxfBEED
BHAZ -V EBEZENTERL., ZOBEH 52—V

(2DEAE—A25 #f\ 7 & & X0 b, LW FHMIhT

WBZEAFER IR, 2ok 3L TEE L BGP

HLBLERE

1. SDS-PAGE T, 5 F& 12,000 DB — v F37RL,
DEAE—A25 ¥l icq & X b, XoBEEINLD
tE2bh5. o BGP D7 3/ BOoKER,
v BGP REHLGAR )V F VN ELIT 74 =54 85
AT Y DEEBLI Wic Poseret al. Dk + BGP o xh &
BIEF—HK L. FICTIOEEBGP 2V # v F&LT
Hie ' BGPHikE T 74 =F1s7v= 2574 =T
I DB, e + BGPHENGEEL. 0l
774+ =5 4 FER LU e b BGP #iki3, fEsEBL
HENCD RS E RIGeT, fiEoBRRENRRLEL
T DGt SRR LR E R Gla &
E23TE AEEE T\ ET 3% Price ef al.®? DE
—¥+5. T TIoREEHECT, BB EES
PR 12821 b4%E 2 A ETO e F OREEEEMIFED
BLIIC T % BGP oREAHRE L. TOESR,
BGP 7\ BRI B BET B 2 LD B
1%, BGP i3Ba4 1258 ¢ BIF M it < BT,
HECIEETHH, 17TErBAEBCHTCIETM
Bl v EEHEECHESBD LR

Hauschka et al?® \BBEHNOEBECESL =7 +
Y OFEBIZRIT S BGP §EOEIMBI L OV T
KLl bZ ERWELCW2EYEETSH L, BGP I
EEROTECR T, BEREST5—20AT
THHUREEDL D 5. Tichhd 12 BIck - CEHE I
BEHIED BT B HRIETRHETH S, Bronck-
ers et al'® %, v r OEFHEBICR\ T, BGP 3 E
R, BHRE, BEBECRAETAS, BBkt o
BEIREDLALVEREL T3, 20X 5 IEH
i BGP & BEEH O BGP ARAETE T, W
OB H HEEHEEPCBGP BEELRVWEWS L
BERVCTFETH I 5 Bbhsn, EE+FO BGP
GRSErOBHB T, RERBENCITOBRETE
WIREBI D B Z EPBEEINE, BA0BRET, BE
17 8 B DA B il BGP 23RS - &
b, BEEFEENT, 35ERRMELENL, HBH
LEBEWERMFET 200N, SEOKR
TRHELMCT R ENTE R T, ZOHE, &
BELIBBEOCREYEDLRE L TBRI T
S,

Price ef al.** 135 v + OBEBICHRT 5 MkD
& EEPCBGP WEET A WAL, BHFMR
NBGP 245 W L T\ BELRE L. E5hk Camarda
et al'" B FMAOBEAERB/E T, BGP ¥
E/NEFES X O Golgi BE A Y, SWERDOERS W
ST 5 MR NEERCRET S E2HELT
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Fig. 7 The electronmicrographs stained for BGP. Osteoblast. Gold particle are in ER and Golgi cisternae.
Nucleus (N). Endoplasmic reticulum (ER). Osteoid (0S). (x10,000)

Fig. 8 Undemineralized bone with immunogold method. Gold particles are seen in the mineralization nodules (a)
and other parts of the osteoid (b) and bone matrix.
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W3, SEOGBEEEICL 2HRET, BGP wEIFMA
b ORI o E/MEtoRBEICEEL T &
#bit Leblond & Weinstock?® 235, *H—7r ) v&H
WHEBEA - S5OF TSI T4 —REY, Tr )V
HE/ Ak, Golgi BB ##Em L RN CEBEER
RIS W Ih5EBRAREBL DB EEERTS L,
BGP & Ao B s Cilifashc g3 h T 5018
HATRIE XD, Fi- Price ef al® WXFRLT » b D
FABKERT 2 MRk BT, 2TE9,000D
BGP BB EH #%4% L T\w5. BGP FIRE R 2 4k
W Enffrcietish, SWHo BGP EHICSh
FEA SIS RTW LS, Fax DFie + BGP Hiifkss
HBar O R E RN EE D BGP oVv-Thid
RibLiez Lix, fex OB L7 Hie + BGP Hifkas,
BGP &, *0MEBREA L ERT D= — 7T
LTSRN RRE LT, B0 RIK/LOE
BERETH O SN, BAEL OWIA KALEL
LLTEZLRTWA S DR, FENMaEGKRIIZSE
% B /MR matrix vesicle?® &, 25— X vHEARRK
{3513 % hole zone?” TH %. BGP I FHEB BT
BHNT T AL VEREATHBRD, FRETL
D EHBOARAEET B EE LR TE L. 4
DRI ETIC L HWRTIE, BEHOBEEE~OBIT
Wiz kT, BCGP AR Lb =2 7 -4 Vg
MR bhiehy, FEMINCRRDLhT, %
- hole zone IZ1ER Hi7zA%, hole zone IZEFIZTEL
RERTT I &3 -Te. BGP ORIGERE, hole
zone At oS b @b b, Lo, WA
RACERS: & % 2 SR B EIT RN s BGP 0 RfERiR
B5HT LiEER T, BGP 0AEARIZE, Glak
HEWREST o2 v K Fr)vOe Fafy
rAbicEaET 52 3 v C, BGP &% RETHE X
2 v DBEESET B EVbRTW A2, Price ef al 2 %
Sy tices s vKERFTHHY -7 7 ) vERE
L, BGP & 2MHI LT, fdo BGP v~<1r%
ETsesztcky, BMBORIMAEE ALY
ADBEDWE I T Iz, XH12 Hauschka ef al.®
vZ, brushite #»5 hydroxyapatite ~D#s & DZE#D,
BGP it hfHEI L Z EEWEL 5. HEnZ
EmbE2SE, BGP 3AKLCERICEYT5 &
Wa XY, GLAAKILE = v Fr— LTS TTEE
HAREIhD, B E BGP * 0Bk, HEHEBE
12w, REVLCEBEE BGP oRfarZdbh,
EEMBALEHaofm/ Mk o RENRD LI
22 & &, EEEO Price et al.*® o E BT, BGP

FLIBRER R

DRZDEHMOFRIBAE AR 2D LEERET
% &, BGP WBHRCEERREREL WA T 88
Erbhb, LR, BEREYESMIEEFM
e, WEMRLEBRCESFL VB L
PRI TWA. ZHITBFMRo S, HEE
H3kd coupling factor ILfRFFT 5 LW 5320 TH 5.
% 7- Mundy et al.*® 3 0 Moor et al.? 134 4« BGP
DSBS L, chemotaxis (R RETAZ &%
HELTNB. BIEROBFERIEAETcHEL, BGP
WEFHIIC L » TERSWE R, BRI IR
i SEE e TS &, BRI S3 % fiakE
w, MEEREEH -z LnEnbd, BGP BEMEK
EEREE R LTHB T LARBEINS.

b ¥ & ®

1) et EBEE®EDTA BK#H, Sephadex G—
100 ¥ L1838, DE—53 1A VI rv= I F7 4 —
wkb, v BGP HEH L. ZoRBETIBGP
13 SDS—PAGE CTHE L7240 FEL 12,000 TH -
fo. 7 I JBRGHTC, chETOHRE LIS —FHKL
fz.

2) KEHEBGP %V ¥V FELTHE + BGP v4Fi
a7 74=F17m< 7570 —RIDBEL
fo.

3) B 12E8HEB2 AT Toe MERBIC oW
THRIEABE N BGP RS MaiR L. b4
2B CHREFARCZORENRD LR, HE, &
Edfe, BRI, B, coRERER
Bhhieh -t BBAE 17 BUECETME, &M
fa, EECEOREGTHD LRI,

Y BRFT B EwcEb, BEREOROBECEENLE
H b,

5) fREmEEK X A% T, BGP WEIFME, B
Dtk A CBEEN L EFTOWIARIR =
5 —rvigiE beRs bni

B/

g RN TR & LARR S EEE, &
BERBIG I b VBN B2 EE, AHE—BZCR
Wt LET

Fi, APRCEELRHBE 2V & ¥ LIoRHE
FEMEORTA, BUABEEE, PRIEREDR
B, RO RREL TR EVE L, BFS
PlEERE, EAIEEREE, 7ob OCNCEMALIRRRE
AR ERSEE, EROERIIT b o5t
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