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Vascular endothelial growth factor (VEGF) and tumor invasion/metastasis
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ABSTRACT

The mechanism of invasion and metastasis of malignant tumors have been investigated
in many reports especially on the blood coagulation-fibrinolysis system. Recently, on the
other hand, it has been clarified that vascular endothelial growth factor (VEGF) plays im-
portant roles in tumor invasion and metastasis through the specific action on endothelial
cells in tumor tissue. VEGF is known as an angiogenesis factor from tumor tissues, and it
is thought to be an important endothelial mitogen for tumor growth; while, a vascular per-
meability factor (VPF) secreted from tumor tissues has been isolated, whose chemical and
biological properties has been studied. Results show that VPF has been identified as VEGF,;
since VEGF increases vascular permeability and induces endothelial cell proliferation. VEGF
also induces the expression of plasminogen activators, plasminogen activator inhibitor-1 or
interstitial collagenase in endothelial cells. Platelet derived growth factor has proved to be
an inducer of the transcription of VEGF gene by mediating protein kinase C. Hypoxia in-
duces VEGF upregulation and protein expression, that could evoke the angiogenesis on tumor
growth. Mutant ras oncogene upregulates VEGF expression. In addition, the expression of
VEGT receptor on the endothelial cells in tumor tissues has increased. It has therefore been
considered that the inhibitors of VEGF-induced angiogenesis should be useful materials for
tumor therapy. Moreover, it has been found that antagonists against the VEGF-receptor,
protein kinase C activity and blockers of VEGF-mediated signal transduction should be hope-
ful means for inhibition of tumor angiogenesis. Ryukyu Med. J., 19(4)193~201, 2000

Key words: vascular endothelial growth factor (VEGF), vascular permeability factor (VPF),
endothelial cell proliferation, tumor invasion, metastasis
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Table 1 N-terminal sequence of VPF [rom tumor cells of guinea-pig
Cycle Residue Yield
(pmol)

1 Ala 838

2 Pro 598

3 Met 358

4 Ala 463

5 Glu 456

6 Gly 434

7 Glu 537

8 Gln 276

9 Lys 179

10 Pro 354

11 Arg n.d.’

12 Glu 325

13 Val 278

14 Val 347

15 Lys 166

16 Phe 113

17 Met 137

18 Asp n.d.

19 Val 177

20 Tyr 146

21 Lys 124

22 Arg n.d.

23 Ser n.d.

24 Tyr 60

’n.d.. not determined
(from Ref. 15)
60)7!)‘ JETH A, INLOERERIE, EEMRAS, I
BERICRAT AL rOWFOGELRELTNS
2) ML OB

—#fEE T, BICOBEORE X EoTnd,. ZOME
JECEEES DIFFUSION --=----- &' R, BB RPRIELMICDAONELDTHY, %<
RS OWEE, EHOMA L MESEDREISHET 5 & R
‘8- —B— LTwa®, $7-, MEB5EE FRC, MERERENDR 1 v
,," & E el F TR TS, T4bh, EEMIA Tldprevascular
/ TAF phaseTH Y, ZORHITIREFOME L MEFEOMRITE
¢ : EoTidwiwv, LI LRASEE MEH4E 255N
v T 22, L) LRBEER,»S, EEMEE, Mz
b~ i, MEFELXFIZESTHEOFEIFESN, £/2tumor-

Fig. 1 Concept of the existence and function ol tumor-
angiogenesis factor (TAF). (from Ref. 13)

1) mENEEMEE &8

MEREEEZIE, ERANOEZEHROBANFEET
HY, FOEFEMEL LHREOK S SR04, Ficm
TTHEBORY, RERELTVWEIERNTHLEINTE
72800, MR W LM OK & S12i3, RREELA O M
EESRBREIND, Mz 61, KIERRICESABIRA
THHICE, NERELEAL2TNE %6 %, IiTHER
BOMPERE T, BEMERNORBHTICEFMARO LR T

angiogenesis factor (TAF) OG8N EHA LN (Fig. 1).
FOt%, BEMED O OECENTFEICL D08, BEITH
h, » 2HEOMEEEMET (vascular permeability factor,
VPF) »EZE S, BEME»SO5W RIS Nz,

3) EEEMIE R E E R MR

HE B A B SR OIME B B Y E OW B LRI EDIRET T,
NFKE7 3/ BRI DT OER,S, BRRE SN T 5 MEE
BEREEIZRLZLLDTHLIENHBILA® (Table 1).
—7, SOBEFHRRMEEEMER FE, 1B PR HEE L
ETEPIRETIOLHSHI k- TEL®, T4bh, VPFD
ERE LT, IEmMAROBRIER 24 dOTIER {, MEWRE
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Table 2 Amino acid sequences of bovine and human VEGF, A and B chain of human PDGF
hVEGF 26 [MNF LLSWVHWSLALLLYLHHAKWSQAAPMAE|G[GGQ|NHHEVVKFMDVYVYQRS
hVEGF 26 [MNFLLSWVHWSLALLLYLHHAKWSQAAPMAE|-[GGQKP[HEVVKFMDVYQRS
PDGFB -2l RLLHGDPGEEDG|A[E|[L[DLNMTRSH|S[GGELESLARG[RRSLGSLTIAEPAMIA
PDGF-A 45 QRLEIDSVGE%DTSLRHGVHTKHVPEKRPLPIRRKRSIEEAVPA
h VEGF 25 YCH}PIETLVDIFQEYPD- EIE|Y[l FKPSCVPLMRCGGCCNDE|G|LE
b VEGF 24 F|C|R|P TIETLVDIFQEYPD|- -|[EIE|F/I FKPSCVPLMRCGGCCNDE|S|LE
PDGF.B 71 ECKTRTEVFEHSRRLlDRTNANFLVWPPCVEVQRCﬂGCCNNRNVQ
PDGF-A-95 V|C/[K TRTVIYE|[I|[PRSQUVID[PTSANFL I WPIP/ICV|EVK|RC|T|GCCN|TSSVEK
h VEGF 7SSNITMQIMRIKPHQGQHI GEMSFLQHNKCECRPKKDRARQENPC\C_:|:|
bVEGF T2 [E/JFINTTMQIMRIKPHQ|[SQHI|- - -[GEMSFLQHNKCECRPKKDKARQENPCGEP
PDGF-B12l VQ LR P V[Q[VRK|I[E I VRKKP[I|FK ATVTLED\jLAﬁ?liETVAAARPVTRSPGG
PDGF-A145 VHHRSVKVAKVEYVRKKPKLKEVQVRLEE|H|LE|C[A[C/ATTSLNPDYREEDTG
hVEGF120 [C SERRKHLFVQDPQTCKCSCKNTDSRCKARQLELNERTCRCDEKPRR
b VEGF 119 [C SERRKHLFVQDPQTCKCSCKNTDSRCKARQLELNERTCRCDEKPRR
PDGFBIT S QE[QRJAKTPQTRVTIRTVRVRRPPKGKHRKFKHTHDK[T[ALKETLGA
PDGF-A195 RPRESGKKREKRKRLEKPT
(from Ref. 18)
AIfEAN—B PRI REICER L, NEMIEE & i38E s e n —
DLBELMISN, S5, ZOVPFIXA LML E#{FH PIGE
L, ZREGCHE, MEEEDT7 17 ) =% & IUESIRH S domains
W, 74T VBRI ) v s A L XA R b A FgEEm  Tte T _——
LTWBOASH B L7z, R, Connollysid, VPFOERIZE o1 GL ~ eorn
BT SN Lz. $4bb, VPFIZINE %S For-4 cys
EDTCHESER L RIFFIS, MBNEMROMELS | R THE -
LD LB L7, VPFOYBEILEMEES, F0HBES 5
BRSO, 5 FE40 kDadV AN T 7 A4 FiEE%EE % cys 7
T52BEOEERETHY, & MEEERME) o/ E B kU937 ™
Mmlasrs ru—=—r 7 8N/ VPFODNADIEZEE T A5, 189 | TJ':
T I/ EENOMAER) T F & codeLTHY, PDGF-B & KI
DFEED18% (A b7z, VPFidplatelet-derived growth 8 | o
factor?® @ chain (PDGF-8) ®PDGF- 3 BI:E & B O & FGFR- 1 h
HLTH BONH LY, PDGF/v-cis77 3) =BT S PDGFRE  EGFR e vEGFR-1
OB, FERVPRIE, MEBBUEET L LTAESA VR

TS, HIMAHEGERF & L COMEABIREI 2 > T &z v
T#{Kfolliculostellate cells (FC) D3 hH 5, VEGF
MHFR AN, TOVEGFIZ, ~/0) VES MR T TH Y,
B PR MBS L 4 BB ER T2 O S M SNz, S 512,
cDNARZERYIDBITHER DS, 9 FHE B EHENbOD
FEMSHLMIENS, Y, ¥ PVEGFODNAZHRAAT S
BRIy —THIZFEINI VA7 27 hEb F2934881,
M AR AL BEER T4 FWT 2OV L IS N, 2
HEHCLTVEGFE, AEMBOMBSBEERFLELTO
ER% b oA EESN/Z® (Table 2).

4) VEGF& E:HEE

BEBEOTFHRHUTEIVEGFYEYTHY, /-, BEEO
FRICODVEGFPEELZEFL 25T, HLERBIZIL,
VEGFDOFEFR L HKIL, LT —DBBELALNTWAED, 0
WFFEid, VEGFRIZE B Y 7 F IR EANDTFRD & D% BV 7.
612, FUBIZBWTHVEGF mRNAEFHIAALE TS —
mMRNADFEHELALNT VY, B TIE, BEMEo
S, fNMEOREENTERE, FEE I PN R MR Gl o) g

Fig. 2 Endothelial cell receptor, tyrosine kinases and growth
factor. Abbreviations used: CT, carboxiterminal tail; Cys,
cysteine-rich domain; EGFR, epidermal growth factor re-
ceptor; EGFH, epidermal growth [actor; FGF, fibroblast
growth flactor; FGFR, FGF receptor; FLT, f{ms-like
tyrosinekinase; FN 111, fibronectin type IIl homology domain;
HGF, hepatocyte growth factor; IGH, immunoglobulin ho-
mology domain; JM, juxtamembane domain; KI, kinase in-
sert; Met, Met oncoprotein; PDGFR #, PDGF receptor- £ ;
PDGF-BB, platelet-derived growth ~factor-BB; PIGF,
placenta growth factor; Tek, tunica interna endothelial
cell kinase; TGF «, transforming growth factor-«; Tie,
tyrosine kinase with immunoglobulin and epidermal
growth factor homology domains; TK, tyrosine kinases
catalytic domain; TM, transmembrane domain; VEGF,
vascular endothelial growth factor; VEGFR, VEGF re-
ceptor. VEGFR-11is also called FLT-1; VEGFR-2 is also
called KDR (kinase insert domain containing receptor)
or Flk-1 (fetal liver kinase-1). (from Ref.25)
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Fig. 3 Expression of plasminogen activators and plasminogen
activator inhibitor-1 analyzed by zymography. Abbrevia
tions: t-PA, tissue-type plasminogen activator; u-PA, urokinase-
type plasminogen activator; PAI-1, plasminogen activa-
tor inhibitor-1. (from Ref. 26)

HASER SN, FOEER, ThOOBRSIIHN A BFEICLD
FEHSNTOATREM L RINA?, EFEHERBEOME S
FHIZOWTOMETTIE, BRETEEEEIOME 54 EH5,
SERRBICIL LT 2MHThorz. BERERDOIMEHLEREN
EUBRENTHYELGLTWAORHELMILER,

5) VEGFL Lt /¥ —

 MRBEOMEMRESE, &8, WML VEGFBLIUZFhoL
L7y —FHRLOBEEIER SN, DEBENEE R ITE
T57:012, VIIRFOR) 7 a—FiitEdBnT, fEfs
2705, BERETOMIaER T & LTiE, VEGF®
fISbFGEFOFEEL TWAY, VEGFIZH T3 RML v 7y —
THAHKDROWELITHN TS, 7, bFGFOLY 79— &
LTCflt-1, bek, flgNFEROFASLN TS, KDROFEHIL,
AEMAEIASNTEY, VEGF, KDROFEIL, & MHEEC
BOTIIERB RIS L L TE V9, bFGF, flt-1, bek, flg
DORFIIEEOEE L ORNABBIIAL N ol HE SN T
VWA, AR MR, MIEEERL TS —SFELT
By, SoLEe7y—i3Fod rExF—HiEE LT\ 5. VEGF
34200754 THHEELTED, ey — x4 585
HEOBNSDEFFN DL ENE® (Fig, 2). MM
faiiL 7y —% A LT, MEPIEREEREEHESELL, M
RH N LAOWEMES|IERIT. ho L EETAET, 75
RI )= Ty FN—%— (PA), u-PALt7%— (UPAR),
TGAL )= VT IFNR—5—4 ey —-1 (PAI-1) HDE
EDOELEOMHMOLNTVE® (Fig. 3). F7-, & PIIENE
Wis O VEGFHI B2 b, MME IS4+ —+F (matrix
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Fig. 4 Quantitative analysis of VEGF antigen in synovial
fluid from rheumatoid arthritis (RA) and osteoarthritis
(OA). (from Rel. 28)

12 3 4 56 7 8

28S-
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Fig. 5 Expression of VEGF mRNA in cultured cells under
hypoxic conditions. (from Ref. 32)

metalloprotease-1) mRNANFEHENHME B DL ASN
TWB?, 624, VEGFOH 512 L ), tissue inhibitor of
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Fig. 6 Sites ol action of suramin (%), on which suramin
blockades receptors ol growth [actors. (from Ref. 40)

I, R a54F—Hor, tissue inhibitor®ig /b

HAoHND,
6) VEGFO%H

HHEDY A MAA v (IL-8, TNF-o) D ARMIIBREES
AL, TSNS b HA VIEMEHFEERHZELTWS
DIFBECH N TWBT, BET) v~ F DEFII BV T,
VEGFABIEMIAILE K ER L T B HBSRENTHE®
(Fig. 4). ¥4 b5 4 ~IL-8, TNF- o HiEEMAB O~ O
Ty —VHRTHL) EENTWE?, & FVEGFDBIZF 7
O—=Y7HfThi, A7I743 7 FOEWIZL Y VEGFDH
TIYATRTCEBNPBEESNTWS, T/, BEFEHGMBET
DOVEGF#E 1L, 12-O-tetradecanoyl-phorbol-13-acetate
&0, BESNEDOHFHEINTHEY, <7 A BB H R
EMFANIH 3T3% AV 72 EERIZ BT, PDGF & phorbol ester
I3VEGF mRNADEBEMMS 5. £<I12, 7a54 %
+—VYCHOEEHEBR*To MR BVvTit, VEGF mRNA
DOFEBREIIERTHOIRINT VDS, INEDHEEHNS,
754 ¥ F—-EChnRlEE, VEGF mRNANRHE & » i
& -e2BEHHA LAY, EEEFIRETIE, VEGF mRNA
DERHBASNS (Fig. 5). THOBERIL, BKEZELIFIEE
ERDVEGF%55E L, RFAIGIMEFELERL, A
DIEERFRIRED & DR % 31 A £ AR —FETH A H 2.
VEGF mRNAOHEFUIMENEMIBLIA CIX, #HHESEH
HFRHOLNE. b MEBHETIR, BEOEA, #RICE
W, REELEOARAR I M BT A 2 B U 2 AU SRR AR R L
k. ZOL)BIKET O TIZ, VEGF mRNA
OFEBRE, VEGFERN 7y 7L Fal—aryPE L5,
INGOBFEENLT, IBOME A TR HEF
HIRED, EELFHLZELTOLOPHS NI NS,

THETESRROEEAERZEIIB W T, IEFFEIr D
54 DOBBENMOENT V5,

1) SilaoMmERE
i) BEEROMEFE
i) FENERELEOIEE
iv) RalRoFEKR
THb, IN6DBRICIE, VEGFOMEIZ X 5 MEHED
FREEINE, EFEEBHEEBICBITAVEGFOEBRIZ ARV E
VIZEWHREENTWA, AFuf FRVEY, E)bifT
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Fig. 7 Correlation of the microvessel counts and tumor
metastasis. Plot showing the microvessel counts in-
creasing with the presence of metastasis. (from Ref. 50)

@® : Carcinomas that metastasized
QO : Carcinomas that remained localized

F RN L AREBAROESALNSLY, BKRHIZIL,

ovarian hyperstimulation syndrome (OHSS) Tid, MM&
FEOBEORAE, MEEBMETEIL L DREBEOIE D A
b, —F, AT/ —<OREHHEIZH O NS IEEMEH
#121d, VPFOMRNABBEIEETH S LIHEINTV5Y,

7 ) Vascular permeability factor (VPF)/VEGF®)
Eiat DR

kL, MEEBETEZFIEGRITYWHEE L TIE, A
%3y, 75 TJ% =", zymosan-activated PGE., J##C5a,
/EHELRT (PAF) M6 Tw5b. VPFIZPGE,
CHERERYE L, MESBEOMEERT. SBTEICE
53 TORMZEIX, Chald2.5BMTHADIIN L TVPFIX
05ETH 5, VPFIIMENEMIIERT &, BEX,
—@EOMIA S VT LABOEM, 4/ -3 VR
DO, von Willebrand EFRHDITTESALNS. S5 I
&, VPF/VEGFIZ~/$Y) YFET CERNE MR~ DOREEH
i< R HEDOHMEAR LTV 5™, VPF/VEGFZ, #UhLE O
FEBEEET B2 TIdR , MEFENEMALOREE % E i
T5. BHCBNTHE, MEFENTEEZECALND. ZOWF
& LTid, VPF/VEGFASHIZ/ER L9 W IESS I & 4B 1Y
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WMEDHFENEEINS. BENEX, BVWEBELE L1
EHEEEH L T05, MRS L0 B DEDERE A5
&, BHENENEMIRTIIEST M L —%— OB RE®E
EU, MBLR/NFERMEE D vesiculo-vascular organelles#s
BARELTYD. 0D, BOF L — — 2 EEmE
DAoL LIt LT, 3~10ERE LTV EDERIFBELN
TWab. EERE/NIE TR, REEFOE®RIL, cytoplasmic
vesicle, transendothelial channel, intercellular cleft &
N, BEMEDENLIIRES ELoTWAEY, Zhd, &
BB A MEHFE~DVPF/VEGFOES5 % BARENT =
EWlb B, 35123, BEDOHENE / 70—+ HiE,
EBOTEOYA MM v EFRTELBRELE. Tbb,
BEMED MEXES TEOWE A MAT I & BT
REL R AMEHESRE L TWA0THAS. VPF/VEGFIZ,
RERMAENBMIIS LCUTO 6 SofEAE2xRY. i) —@
HoOMBBAN A V2 ABOEM, i) FBREEIL, i) HEs
2, iv) HlsoiEE, v) t-PA, u-PA, PALL, BHEzas»
FT—YmRNAOEH, vi) MEFETHS, i, OEHE
A DDBREBLOVMONT VS, E—IZNEMROS
X, ELICMEREROERGBE, H=1QMENEEO
< M)y 7 AOSER, ENINENEMABOEEDBRET
HhH. INHOEB/IBIIVPF/VEGFH S LTw5a. WEM
falzix, VEGFOb OHlEREFER%*%ITAL 7y —ELVE
GFOLDOVPFIER:ZTA LYY — D 2EHIHLET H 48
EIND, MEESBME L MEFE EHNEENICER - -8
TlRwhs, NEESEIINEHEBRICEELERE -
TW5Y,

8) VEGFRILMH & ERER « BB OWH

HRIEFrasHDERIIVPF/VEGFORHE Y RE S5 0
MoENTWS. BRrasliIERERE, MEFELTISEIT.
W EErashK-ras, H-rastdVPF/VEGFOZERE, mRNA®D
ZRBLEMS 5, FUBGTFORFOK-rasH AH5EHE(L
SNTWTH b MR RMI TIZVPF/VEGFIGE X O 1
MAGI &I N5, EELK-rashBIE ST 5 Mk
TIIVPF/VEGFIEREDBI DT EBZ 3Nb0b 65N T
B. EHIE, rasEOAMIEOBIR Y EBWE H\VTITH) OO H
FETHA. b, L-739.749 (protein farnesyltransferase
inhibitor) #%, rasBEEAMFEOWIE S BZ TN %, H-ras#l{izF
EMNFTURTI ML Ty M OBRE EE MK E BVCHER
LTwB® VEGFOL 7y —E#ET 5L ) MlaAE
WIZETER L, VEGFOER%Z AT 4 b D& L CTsuramin
(poly sulfonated compound) A% 5. ¥7:, 7054 ¥+ —
YCIIH$HT7 ¥ T= A & LThryostatind’d h, Zhb
B R MEH LT ITH T 5 (Fig. 6). VEGFIH
TAE/ 70—+ VKL, in vivoTREEORA I L.
L L6, in vitroCIREEMEORERICMS 0 E
LIRS edotz, e, ZOT/ 70—FLVHETRESK
LIEEE, MBEFEESEL LTV, BRI SESRS
MEFAERTOMEI, £EANTIEREE KL IH T 5
HARENT:. Thbh, VEGFOWHIZESHEKE L U
BEUHITAWEEIREIND, L a4 VAEHRNT
Flk-1/VEGF L & 7 % — ®dominant-negative mutant% A
BAMIRICEAL, X—Feo ADEHHEAZ R, 204
RhG, Flk-1/VEGFRAME FrE & B RO F.LH1%E

FELTVLDNPFHL IR o7, p53 (phosphoprotein
53) i3, BIHEETEW TH b, psdARRITIEE ML DK
B, HMLORASICHES L TV ARIEFTHE. LorLizds,
PESBIZFOEENS LIELIZE MEBICALNS., TOLERIC
SOBELLZWEBEHSFOFRBHEIERE L, BEEMBAZKICE
THETH, Z07=0, BEOERIFEULLESINTVA, BRIK
PN ETHIDIES I IIpS3EREQEOBIHEEIE (A LN
59 VEGFIX, Fuy ¥+ —¥L &7y — %ML TEs
EERRELTWS, F/, fmshk Fol ¥ r—¥Lt7/y—
DcDNADS, AEMEI A4 75 ) = s ra—vibshTw
BH5, TOcDNAEIZEL AmRNAT — FIEESHEMRIC
FHETHOIMEINTWS, ROTHBEAFO Y v ¥+ —
YAy, BEBENAS BERBELATER fmsff F 0
VUFF—¥L TS —mRNADER SN ThEHWT
EBlan/)a v ey MIBEELE T -, B0kt
HLTVEGFE &AL, VEGFD b D8R &G 2 #0H ¢
LONHELNT. TOWBRIL YTy —i, VEGFIZXfT 5
DR T YT AN LTEBRAIZBYTHEYNTH A
HERESNTWVABY, VEGFIE, ~/3) Y ~DEAUHIEE
VDO LN TWD, 4512, MENEMRIZVEGE &L 04
B, HHEEEEESFRIESINS . suraminld A/ v /A
NG UHRBEOELLEWM TH D, VEGFDOA/) U EEHNE
FHEFEEEZIEIT S, LA L%AS, PDGFEI A/ Vi
SHMEHFEGER TN LT, suraminldfl{EH % &
L2WVOPEL IR > TwAY, EREROTNP-47013, M
AT AEEME E LTERT S, She B E
BT, MR T (IR 2005451 TWwW3A. TNP-470i3
EEHROER 2 1L 572010, BREICER 555 &
RBHTHA) LPFISNTNE®,

9) VEGFOImMEHAEER L EE

19804, MEDSO—BEO MK 2R & M
BHROSREZT & BZTHEOFESMON TV, T3/
B AT R DN A ZBLH AT DR DS, VPFEVEGFIZR—
WETHDOHMHA L. %9 LT, VEGFIZBIRI & H &
AFTHobEIN" BORE, BRORTIE, BE—8EF
ILENFHRENTVBEDTIdi {, effecter genedt v b &
LTHELTWALDEZF K THS. &) V/A LA =
¥+ —+¥idv-mos, v-raf, A-raf, 7O FF—¥idv-src,
v-fes, v-fms, pSSEEEMN 1ty b & L THERBICES LT
WBE®, BEYNH LU LEOKE SR B 0120, mER
ENFVETH L. BROZE, BEOMEHREOREE % LR
TAHI LR, HREOERDL-ODEHR L 25 (Fig. 7).
non-small-cell lung canceriZBWTid, EHEANFEME
TESBITNL, BROTEEFEVE SN TVAEY, b M
BBFEICBVWTH, BEMEHFERTF L LTIX, VEGFH
FOEZRFBH-TWAOPHALMIZS N, Fho, EEAK
HMAIZIZVEGFL 7y —7 73— (Flit) OFEIIALGN
s, EEOMENEME T, FRORROZVOH 55
nTw 59,

B

AR TIVPF/VEGFOBDORE, B L DMFEE DL
NTC&7H, &, VPF/VEGFPENRE, & LUSNDIE~
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DFREERIC ST NI EE SN TS, TLIVF—
RIEW BT BVEGFOREINZ0—BITHE, IRT7LLF—
ROERMBE LT, REFEHNRZODOIZEHBABTHE. 0
ARSI A B EAEIGEL £ 78 —OFENMSN T 5,
ERHBEERE CHIgEDEINC & b, EHMEE LD Fce Lt
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