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ARIEERI T FIFHMNEN. HEHN 1999 F 1 A 6 HHIR
i B 60/114877, HEH X 1999 £ 1 A 6 HHIGET Fi% 60/114878,
FHIEE A 1999 & 9 A 2 HRYIRES HiEF 60/152496 FIERIEH A 1999
£ 7 B 13 HEWR B 60/143534, LR HIFNESEIALLHS
%,

BUR #EBh

ARPAZEL BENRARED, BEIERS A R29CAT4132-01.

Y, LR

AR\EEY REHTE, FHPRNAAEEANRT I, I
A, MR, vE, vAETRESESKEEIKRIRESBEIUR
HIARA D M E RASRNLERERTIENEHESY,

BHER

BEMBEKNEEEMARSBANERE. £bhFE, B
NEXE—ET—EERELEHBKEERRGIZN 600000 %45
(Varner, J.A., Brooks, P.C., 1 Cheresh, D.A.,(1995)40 X4 B8 R 3,
367-374). EAEEME, KEHAMAXRHAERNTHENEKRT
37 1M B A LU R RR LY 3K (Varner %5, 1995; Blood, C.H.,Zetter,
B.R.(1990), =424 Y E R, 1995, 1032: §89-118; Weidner,N
% (1992), ELEEMAEAT], 84: 1875-1887; Weidner,N %
(1991), FIHZEEHT], 324: 1-7; Brooks, P.C.Z& (1995),
WePRB A HAF], 96: 1815-1822; Brooks, P.C.% (1994), #Hfd, 79:
1157-1164; Brooks, P.C.5 (1996), #HAE, 85: 683-693; Brooks, P.C.
2% (1998), 4L, 92: 391-400). EBEEMNE, ZEALEARK



FRUANZREENLE R EARFE, BERERRGImEE S B
PERRALMER . BSh, REBRERREESRKENFOLERRE
K, WRTRMEEH (Vamner %, 1995). MERERZR—FNNRE
MEEBLHFOEXNRELRE (Vamer %, 1995; Blood A Zetter,
1990; Weidner %, 1992). ENMEZNITEFTEF LT FEEEK
B F. A2k, EFEMEAARAIERRES (Vamer %,
1995; Blood # Zetter, 1990; Weidner %, 1992) HJthRI{ER.
b, BAMEKOEXENETREEEZWEABHNEK. £HFL,
CEFILEEW L RFEEMERLE R ERBELSFHAIRNIZN
WA M AR, 3FAANFRRESE BTSRRI S (Varner,
J.A., Brooks, P.C., 1 Cheresh, D.A.,(1995)40 KSR ™, 3, 367-374).
FARENE, AEMRRAFTEFLHRENEKRTEILEEKU
{EFPERFEET 7k (Vamner %5, 1995; Blood 1 Zetter, 1990; Weidner
%, 1992; Weidner %5, 1991; Brooks %, 1995; Brooks %, 1994;
Brooks &, 1997).

ATEBE R, AEHAARCERMENNOLERERNFTE
SPEREMERENEREFNHARE T L (Vamer %, 1995;
Blood #1 Zetter, 1990; Weidner %, 1992; Weidner 2§, 1991; Brooks
%, 1995; Brooks %, 1994; Brooks %, 1997). B, HREZBA
RIMAEKEFRARE FRESREDERXE. BTXMTRIER
PRl — WA FRET R RER. B, AMXMEEHHML
EREMBERBLOEFR. ERMARELERH, ATRE—FHR
THOLERBOMARLERETEARGENLE F H K40 IR
(ECM) MEBKMBEE (Vamer %, 1995; Blood 1 Zetter, 1990;
Weidner 3§, 1992; Weidner %, 1991; Brooks %%, 1995; Brooks %,
1994; Brooks %, 1997),

3% LH 3 i B A 4 AT R R — b PR R R £ K B R BT



Fik. CERHTLHGER FI&AMEIMLE£4E: (1) WM& “meE
RAESTF” WBFGF (RAHEKET) KBH, (2) PRLERE
S, B FHHIBFGEF PiikAn (3D #IthI Py 57 40 st & R A
RIBEONE. E—MHEBEE5E T AIIMERE, H#H Folkman %,
LAY, 3. 89-96 (1992), TAFRT JLF P MMM & E|
A, SEREEDEMEN. ERERENEF . S5 KEERE.
HERFEMIEREMSEF . MMEF 4. MMIRRNER. X
R GYI D-FEBKRMN4E thiomalate. 4 E D3 4. o FIME
EETUHFMRmME RERARBY. XTHERIMNOLERE
M7, W Blood #0 Zetter, 1990; Moses & (1990), EHR, 248:
1408-1410; Ingber % (1988), |ELRE, 59: 44-51 MEEFEF|
Nos. 5092885, 5112946, 5192744 F1 5202352, RjiAS % CERATHIA
B LB R A PR A B LUR B E Bk R IR B B VR .
REARER
ARPBEATHREMSNERENEENREAKBNRRE
HEFEIA. BRANRE ST SEEKBNRRERSE S,
HS5RAEANARKRRESESHFEN T BERIE. HHAATL
EME-THNREECOHRD, GFEMIE, I8, M. v
B,V BRREARKAE. fln, E—PMZHFRES, BRTK
AP=ZBEERN I EREEATE, HBHANEEN 1 2REER
HEFREY, EXRERMNTHORESESD IV BIKREEDRE
AUEERK. EAIMTHEART, —MERRESTHNY IVE
REEQRFRE. FBHAWaT LA MR TR, I 8, 0 &L, IV
M, VEAREEARFFN.
BERAITUEEEHIREEE RESE RNES KA
BREEERERNEEEERERNTIBEREIGERER. IR
BREHEZRENE. BRAETUREENZEHNKREZEAMA



AAREARIEE S AN 2 REAE. 77T LUZ IR
W MIANS FRERER-

Ft, FAExH#ETHHHRTOERERTE, GEETH
HEFME R EMEIEMEN/EEKENREEBNEIANE

Pa
(]

67 KA AT DL 2 R EMH M E R EVERT AR, Bl
EREFOLENMKRRAR. AMNARBEREHN. TBHH.
B ELERERNARRELUAR.

AR AR T B R A R R B A B 5 4 4P B M T A
M8 RAEMTE, XEFEEFERE (exvivo) HAEMMNA.

FR\WERME T ELEEEGE AR R \RIERAN S HRMEE
M TR EAR .. BB URMBRANARMTIE.

FRAMBETHETSTHNREERRRFESES, B5X
RIEANRIRE B RN BE T RIFGIPHIME & ERREBHA.

i B A R EE B

B 1 78 T7EE#H ELISA & HUI77 BH 5 MBI R0 R
Mt RS ERESEERAN RN IV HREER. THH
2RIV 3REEH. BHEEH. AEEANF4EAREBENE
HER (96 L), FFHESHKIKRER 10ug/ml. 37°CHETF PBS £/
1%BSA B FAMABRMIL 1 it RILFMA HUI7T7 BREKER
lug/ml, H#7# 37°CHEE 2 M. BERE, @538 AYEIRT
O RN - e = v A O R VA = o
ARPTE 490 FKFEKTH ELISA HARIEEAER. Coll-l K
R =ZIEEEAR 1 2REER), THE Colll (MK I BKER
FHED, Coll-IVIRARK =R M IV BURRER), ) Coll-TV
(ZHR IV BIKRIREA), VN (BEEH), FN (%%EH), FB
(AFHEHR) . FERFREEAEAKNFHINEREME (0.D) 7



HEMR 2

B2 8RT HUI77 BREARERERBRREANRNE. H
WEA 10ugml MARRANKEESEHRHERER. 37CH%E
T PBS /) 1%BSA ARSI | /D, AIENYEEIRCH
EFADR-FBERNAE RN, RERNEZM ELISA HiikiE
FAXAE 490 gk K TNEAEEETMEN. Coll-l; RAM=IE
A A I BUREEA. Den Coll-l; MM I BHEEFEEH. Coll-l;
FARKI SRR M 1 B EEE. Den Coll-II; BHH I BKRRE
FH. Coll-ll; RAK=MBIEEXR I BKEREESH. Den Coll-III;
R I BREEZEH. Coll-IV; RAKNZIEEENK IV KRR
H. Den Coll-IV; ZMHM IV RREEH. Coll-V: RRMZIEEE
XV B REH. Den Coll-V; MMV EREEH. BIEFR
RN EEE (0D LiFHRE.

B 3 87 TH HUIT7 BHiEAEERREANREREFE NN
MERES. ZHEAKRREQEE AL EA B E T 6 8 a5k
KAEHAREARKESERURARERASRENAGAR TS
RN . REARZENAGHET AR TEE, B 1%BSA
HHAHAHHUI77 BRI RIEAEARZR LHov BEERRE T
AR, BfESERRAESFH/PR FITC ik ZHf=E
AARF AR EHN AR ENANN. ZERFSABREERA
LA (630X). HERRFELEBEANEKRPERN M21 ABRZHEHA
fiZk (200X), AR av BEEEHKERE, fERFSTHEIKRIE
EARRE, BAR o EeEANTHNRRES LR EN.

B 4 BT HUI77 s & M E XK EEANBRER
AEHZHMEKREES. THNREEEARETRBERERIHA
ANEERFALRENAHEALRT S MEMLN. REABREBNA
RALRMOEARETEZE, B 1%BSA #A, #H HUI77 B



St VIL BF, — A EMMMERSENE REFEHITEREE. HiifF
G&RZBESEV/MNR FITC fc ZHHAER KR T AR EH
“HimEmnaNe. ZRETRTNABRREERHRKSRT VII BFE
& () ERHMENE. 4BEREMGE MBI LE
FREMZENRRES (%E).

B 5 E/RT HUI7T7 BH AN EARMHIMN. HKRER
10ug/ml FIRARTEMR 1 ek v EREEDEHEHEBRER (96
FL). 37°CH#% T PBS i 1%BSA HAMAKELTL 1 AMEt. REE
FERANFELLE HUI77 2410 (S0ug/mD) ZWREHR 50ug/ml K
BRI BENER TERFEILTRMAANEZAH (HUVECs)
30 4340, YEREERAREMAMNE, B RENRKHERFETRE.
MAREHTRE LM E 600 FUKE KT IR ISR 65 BEAE T I
. E/EARKR=AEANTFHYAEEE (OD) LicHRE. ¥
BEREANMBENETERRTN.

B 6 BT HUI7T7 BRI AN RARITHRRN. BREN
25ug/ml BOAEPERG 1 BUER IV RIREEABSEBILIBENER. RE
EEERANEES LY HUI77 525 E 2 T E 5 R E
(100ug/ml) MER T AAKMAR (HUVECs) EHHE 6 i £
BriniE BERR EIRA4IME, R/ A 45 3 S TR BB T B A 4 A B
. EITHAMERERIEHNE 600 FKEK TR E LR
ZEME (0D.) MXARIBEHITEENE. HETFRR=AE1L
FEECEEE (0D tHERE. ZREANMERNE TERR
7P

H 7 BT R2EETALK HUI77 BEUEM MLE &£ N.
¥ FIBFGF BT HMIERK A M EE 10 HRTSHEHRELE (CAMs)
E, 24 B EASIRES B —ERKEST 20ug HUIT7 BHENR.
B 3 REERIEXAULAERRN CAM 44, MERKERBIIXTE



KARBHOES SR eEBNEN. EPERTRE—IH#
RIS K CAM .

B8 E/”TH HUI7T7 B TOERERENEENE. KiE
FRAES—MHERT 5 8 10 RERKPHE L HER. IERE
BEET ARS8 S8 B BEAFAERFGF i CAMs
WS HSAEE.

B 9 BRTHAREATAMLE HUIT7 BHIMHEE KKK
M. A) CS-1 BEEAM (5X10°) HEME 10 HRBENRE
AR (CAMs) L, 24 /NETERSIEHER B —FRBkiEST 100ug ALK
HUI77 BHExTE, WREE 7 R, €7 REEHER2 N, K
BRI ERENELNEE. BRERTMNHSARE HUI77 &b
130 R o 45 2 R R AR

10 ExTHEESENEERNE. BETFRAESE—MERT
5 2 12 R38R P9 FHE E + AREiR

B 11 B8 T#EE4E ELISA F HUIV26 BEF5 40N E RS
MR M. AARAAEFRRSBEERERER, SR HREN
25ug/ml. A) HIA HUIV26 B ZEREA lugml, 1 DEEIOAT
FNYBIFCHFEIDR 1gG. EEBRTZA, TEM 1 B IV
MR EAREZR 15 28mE&0. AANEESHE—I 501K
EERHELEESRE. BEFRZ=ZAEILWFHAEEE (OD)
+ARMERE. B) FHIREXN 25ugyml H=BEREEAREHERTE
W, FEFEEANFE EDTA. WEHRER-ENBFRT, %K4%Er (20
X ) HUVEC &MHEFEFMARILF, REFHE 1. 6 f 24 JE.
RS, BHART, B HUIV26 BRESGTREAEEE. H\TR
FEANEILWFE e FEEME (OD) HirERE. BHREHT T
#5: Coll-l, IRMREEH; CollIv, IVEREEH.

B 12 877 T HUIV26 EHEESRERERE (CAM) FHLE



FEEMEMEARNEEN IV AREES. MK IV AKEEH
[ 7= A F0 2 o7 208 It R 2 g% LI FU5K B BFGF A& ¥5 £ A L&
RHERE T CAM HETIERN. B CAM HEAE HE+EE,
F 1%BSA &, 2RJ/5H HUIV26 B2HFEXT T IV R RE A R
B MMP-2 B F VI W mEREETRRE. Ed5EHDR
FITC IR ZHMAFRARFAAR IO B ERNEREE
. LRARRTHSEEANELERBERMEER IV BIREEQM
MMP-2 e f. TEERTHSELNE LE AEMTHER IV
Eéﬂiﬁ%ﬁ%ﬁl? VI B3 e . ZEERT FHBFGF RIBK CAM

iR, GEERT CS1 BREEEETAKE CAM HHA., FEPK
qERR MMP-2 RE, TERTHALERREF VIO }IFE. £
AETEFHFERFITEN IVERREANRE, BRERFEE
AL,

B 13 8777 HUIV26 EREENRRAEARTRHEXNLERE
MR IV BREEH. THW IV AREESEAANFERE
I RE A ERERATRRBEABREBELALARENAGFALRM
SEE. ABEENAGHRAENETEZE, H 1%BSA #HA, R
JEH HUIV26 SHMEN TEMPLEREEF VIO L TR
BTG, @it 5EHADR FITC FFCK ZHAMER KRS 9
P B E RN ERAE S, SERRFETF VI HREHER
BEALE, FERREMEHEXNELE DERREAXKTHE
BV B3RKRIEES.

B 14 875 T HUIV26 BEHUXT A A MASHE B0 . F RAREL
M IV AKRRESCEMERER (96 fL). 37°CHET PBS
B 1%BSA HHMAREIL 1 PE. REEFEXAFELALE
HUIV26 BHEIRER 100ug/ml (R ILECH X BHTA KB L T 7E
BFLREM AN EAMR 30 o8t WBRERARMOME, HEHR



ERHAMEITRE. 5 0% ZBEE, MRGHER
THE 600 kK THEMNERFNAEREEMMEK. HEAR
REANEILWFHAEEE (OD) irERE.

B 15 878 7 HUIV26 2500 AR EARITRB IR . FRA
THE IV ERREAERETIBRENER. RAEEEERANEEY
1L HUIV26 SfskRAEE MY BHE (100ugm) BERTA
NE4M (HUVECs) B ZAEEMNERE 6 Iif. ZR{IEH
EELHMAR, REAERENTIRIBETHOARLEE. R)E
5 10%0 ZBRBE, AKTH 28 AMER e IEE R 600
PR K THRHARE R FEREME (0D MEEMNEN. HIEHF
REZAFHRFRREEE (0OD) TirkERE.

B 16 B THARARSES T HUIV26 B35 E3TIE R EK
M. 5 FIPFGF BT KAEES 10 H 40K R L E
(CAMs) £, 24 /GRS B —FRBKES 20ug HUIV26 BE41
BT, BE 3 REZRELFULEBEKN CAM AR, mERE
REEEERFRBAMLE SR EENEN. AP ER
TRB—1RERER CAM AR,

B 17 8777 F HUIV26 BT HERERRMEENE. #
B RASEE—MERT 5 2] 10 RABRKFHE HHER. IEXR
ERBE T RE AT W78 I8 458 R B M E A FFEBFGF B CAMs
o SHE.

B 18 B78 TR R4 FAi{b R HUIV26 S35 IR 4 K B3
Ri. CS-1 BEJEMM (5X10%) #HEME 10 HRBHEKNRERE
(CAMs) Lk, 24 /MY EFE IR B2 B — R BKIE ST 20ug 440 H HUIV26
EREAE. BRET 7 K. BRERTANEEA HUIV26 43
MIRSHE CAM AR PE I HIR R IE

19 275 T IR AE X/ ML . 7 7 RIBERRMARI, Fr



PEERMEHEYIR TRHFEESHERNDPTEE, BFERT AR
2 HUIV26 A2 B8 RE _E SRR 4 I R/ R EL R

20 BRTHEEENEENE. FEARSEMBERTXRE
5 % 10 K8 E 1 I8V E i) F I E AR E R

B 21 78T SCID /MRAEB ARG F PRI HUIV26 B HT I E
AR . X SCID /PR E FES 2X10° M21 ARREHR. =
KEFFE—HEE 24 RELE, BREENES 100ug HUIV26 H
Piek FE B ICE 5t BB AR, SR, EiIR & E 2% KA
AR EME R, 84 5 BRAAR. SERRE - LRE&H
TR AR TFIE L inR, A —SRAHTEE S B 10 Rb
R 2 M RRE B TR EE R

B 22 B/ T HUIV26 BHR5EERREELGZKE RGD RH
B, B soul EFEKREESZMK (100ug/mD # RGD (A) B&
HRIA TV BRRED(B)EHEMEBRER, HET PBS F1/ 1%BSA
AR T LR EFER LS. HUIV26 23] (1.0ug/ml, S0ul/fL)
588K 37CEE 1 . B 5SEEAIBR N BT RE
U HUIV26 BHMEE. BRSO ERFEEEREENE
RERMN. A) K HUIV26 2HS58FRRESZIKH RGD
SERNYE. B) EFESAFESERREAZKMATESE RGD
AR IV AIREREAMER T HUIV26 B 5F1EMTHN IV
MERESNAERNKE. SIBEBARE=ZAELNFYEEERE

(0.D.) HrHERE.

A 23 B THEREN I BKRERES EARRNER. ARARY
HEEMA 1 RAREZAEHZROBIE. EAFEMAREK
HAFSRmENBEL T ARNEAR (HUVECS) 5REZHER 5 b
iN

M 24 BRTHEIBEREREE EARRAERAFEST. BRA



M EAKBHZENAN 1 EREECBHEHMERER. AT
AREMAPEKF FROEXNERLT AREMARE (HUVECs) 7
FLAFIRHE 5 B, 7 S MIRERA R, ZRBMEER. E
EHBH ApopTaq AFIEFTHMBEMNILT-LEIHFHRKAA A
S, BIEBRTFBETARREESHETHANEARE 7 EMF
BEFERE. $ERE=ANETL.

B 25 BT 1 RBRREAKRBXTENE TR F B,
1 HAKRREANEERTIURZESHE 2T E SR =IE
BE 1 BAREEETHFAERENRER . MNF I BAREEER 5
MXFERBERBEX SREK. SEREREEREERERERIL
. FEm ER#ETAKRRERST. WEFR, iR 1 DEEL
B, BTEK 5 MREEAREIFREAREN. B2, BPAR
REA 2 ATLMEH#NERAERIFEE 18 DI EE A KA R
&, SR EERIRE 18 /M LUSR D B BiE .

B25s BT I ERERANRERELIAAMNEESEEZMAHX
PR AN . RERA 1 2RREBNREEEEHERERAL
., EEERAFETRREESES NI AR &4
THEARRKERL LS. FrE RAKE RN R BEREH, {BEKF
TR K. BHTFEFTavp3 B LM609 BHiFE KT MkER, ZRAEXTAT
B SHERMHREBRTESESAVE HER. $AHENE, 4
FISTRK 2 IR TR BEEE, HTHARSZMRFRHE
WEFXT TR BEEHK PACI0 BYFEMT.

B 27 875 1 BRERESRREK RN ETEIERME
e IR EEENRRERR A TAF 2. XEERPZH XL313
FIEFRERTH PR, | ARREOKREEEEMEHERIALF
FHIFN XL313 BIRMSESREN. TR, XL313 Bk RiEiR
FARBREALK 2. A X313 2HFRERIKEESRK 4, H
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2, REEAK 4 #ARFETRRN 1 BEREERT. XL313 55
BRI AREEARARERMN.

A 28 BT XL313 BHEREIRAIZHEMA I BREEA.
FARMRPSEER [ B IV RARRESEHMER K. EdE
#4 ELISA ¥F# XL313 B3 5RARMEEMHA I BREES TN
HIA IV BREEASE SN, XL313 BHSFEHIRATEHAIAN I
MREEEAMARRAN I BRREH. A, XL313 BHARS
FARMEEHIAN IV BRKEREE S,

B 29 BR7 XL313 BHRMESHRPME K4%E. FHBFGF 7 10
HESWSAE CAMs EiF4EmERE. 24 PN EEHESZ B —#HkAE
5 50ug XL313 B RAMILEMXRIfE. =XKGE, BElERER
FREMOLESESBEREENELERE. A: k8 —HER
i CAM AL HREHIF.

B 30 BT HE 29 MERERRNERNE. FEAETE
BT T 5 B 10 RXS AR R + frdEiR.

31 BT REL T XL313 B0 AR ERAEKR M.
HT1080 ARGEF4EEAIM (5X10°) #EME 10 HESSHK RER
& (CAMs) L, 24 /|EIEISHEES BTk RES AR X313
By, BK S0ug. BE 7 REVIBRMBEHNEHEE. XEEH
ITERBNE. BHERFETREMELT 5 2 10 RS FE L HHE

=

o

B 32 8777 MMP REM S ZZK [ BREBESHAMFHIEE
BAEK. 1BEREER MMP BBV S FERZNEER/ D REAT
e T I BREEENKEEMEERURMLE &K4EFEEM.Col
al HEERENREF 0% MMPs £ & FRB 1 BREEHNEE.
Col al B6 HEE/NREEF AR HE B6 /D WA KT T4 B16 HAEH
BRERBEMMR. WEEK 1| REAFHNEREERZ K. OTAT,
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Bl6 BEBARETURSEAKE 1 BKRIRESH /D BAAN R
TRESGAME. SR, 71 EREREEKES2HHH B6 Col
al HER/PMET Blo EEHAR/LFRELAMERRE S BIER
RE—ERT 5 R/ BRMEERK-TEE R,

33 B/R T XL313 #Hi7E B6 DR T MFIMEEK., EEFAR
B6 /NREL Col al HERE/PRFUMBESIITE. A; BHELIEHA
B TS 2IEF AR B6 /MR EL B6 Col al HER /R H. B; XTE
AR B6 /MRS Col al B6 FE /) #% 5 B o b8 £ KHAT
tbi. C: B4R Be WHR/PDRENBAAIEAR, 24 PMHEH
XL313 Bfisk AR RS (100uyBFS) REdE /DK,
frEAK 11 REAFHNEMRBERAD. BERREBHT 5
SRR ATR R E T AR R

AR AR

KRIREH

ARBOFEETNAFSREEESS T, BREKRBEMN—H
HYPMREEL DT F. E— M ERAETREEEAIAREES.
BREEB WA LR B — MW RE PR . RTH
HRB SR, EEERLT, RREQANSH[Gly-Xaa-Xaa], /F5
WA ERES. REEQRBEREXGEAN AN (N6l
Olsen,B.R.(1995) R LA M LM Fi8 =, 5: 720-727; Kucharz, EJ.J&
BEAEMLFMRE A Y, SpringerVerlag, 4K, 1992; KunnK.
ZEIRRE AL HFITHEE, PMayne 1 RE. Burgeson 4%, #}%
MRt BR=%). ARREAMENKEES. ZHENREEH
RELHAENFEERAZEREXVRIETES. 7TLLED M
EREERZM. £ MEHEAFET, 100CH#H 15 e FREE
HEE. ATUETAERFGEFREEETHE. 5 ENEBRH
BIE, B, KRESHZEATLUEZLLI T AN, Fia
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FRMEAOCREER SR, EARAHE e, B#ILE,
eSS —MaeENEA. THENKREEARTHENSKE
FEASKEEANFE. KEEQMNA B LSRR
BEEAFIENRERAFT. TRFEERREWHNRRER
FE, THAMRSERARNEKERER. FRETUANTRE
BHEMRAREHNHTAFTHEN=ZBREXRREHHIKE KD,
X RHEHSH,THAFTEMREEAERER. THEMKRER
BEXIMARECAEEOKBHKRERES. EEKEHNRIEEBIEE
BEKEBEEIFBUAIREES. TASIHNE, TUETH
BIRE A& MMP-1. MMP-2 5t MMP-9 0B IREH, SUEHA
EEREREORBEEENARIESLERERAREHS D H L
ERERNMN A BRNEREORBREESEERKBRIREES.
BREEENBBENRVUEERARANKREZEEARZEIHIR
A, HERFEZEERRESNFEIFRNK—BFF]. 7TeUE g
EETIR S R ERIRRERA A FS) . Wr] DU F an kil R
AWM= EREEAN=Z4EHNREFNEERBREN. ERAE
R ANERERBEN RS T BRRENIUT REERRRRAL
RALEGEEARARBTFRN—BREERFASTFH .. —
RO LR KFFI SR HIERELEERFII AR, —Hf
PO RA — B M FY], Eik, —WRUBEHES T—FHEA
R EEERFIEE . HHFIRMN B RA AT AE S R4 BEE AN
R AR %0 8RR B E EUF B 4 AT BRI SE
AR
FRANERFAESTHEMNKRRECRRRANSE S, BRSRAKR
AREEARENNEETR., “EETRIENS” 2ELEEH
MR RERRIEMIME 3 BEA, HERS FEL, BK 105ELEA,
BRIFE 10 Ll L. ME, HS5MHEXEMDLUERN, “BFRD>” &
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BREEMAZLEIMF. FHHAMEL TR, TR, W&, 1V &,
Vv AREERRRAGESRENBAN. E— 1 SHAFEF,
—MRERANSEENIEREEASE S, BEESRAERNIEEKR
FEMEMEN O &, m &, v B8, VvV EAREEAFENNEET
b, EH—NELHEFTRD, —HERANSZEENIVEREEEEE,
BESRAEAN IVEREEEHENAZETR. £ —1XLH
FRP, —FHERFSTHROIR, I8, A, IvE, vVEHEKRER
FEAEE, BESRABAMIR, DA, &, vE, VEKE
BERFENNEE TR,

RMEAN S 7] LB o an B Bk e R B 44 (ELISAY SHEBEAR
PHBGEAANRFTRAPEARNE. EhRFEMSAUES AT
BB E AN R BT REN RS AR E .

E—NERARY, SFUHE—MEBHRNRA 89R A8 IR AT
BGRNA. ER—NEHEFEYD, @ HUI77. HUIV26 F XL313 &
PATRERRATTU B SAMELEHAEY.

AR ARBINE HEMNHRRE T EARERRESEHA
BRI # . RIS FEFNEEZRAE SEEHNANRR
MREREZEAMG S, TETFNEIHHARTLE X EREE

G&ath

il Bk S 1B R Bt Ay

BN iriEE ELISA Mg T /B 5EERNBRANKIRE
HEEMEFHES. o AEERTEZRENRRERD, HlWn
XA AETHET IR, &, ma., IvE, vERKEEEUR
HeamobERNT .

XFF AT EE AT A TEHNNRENTARRAE R MRIER
FARINEFRFENAOEY. XHFRESTRERFIT ELISAs
HATH, FRZES —/N R0 R P 0RE 5 —Fhe] BRI RS IR &S
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MM RANBIREAKNEET.

THREEANBERAEITURTENSARABENFESS
WM LR . fla, EEHBINTELRMNENE— 4%
& 4rHran ELISA # X —AN 251 K5 HUI 40 HUI77.HUIV26 B XL313
FMAKEETIFE. XERFHARTEERS HUI7T7 UG R
tE, FHEESIRAE— N EERAL. B X IRE 7 R EFE 8
BENEBERAREESKEEASES, XEBERBRAMNESE. "L
B EENEEFITURAEHESRENRRELEamMAE M
BIHERAIGE S, MTTAEE BRI P EF LRI,

ERAETUELEIEF S8 RHNREREGHWEMEER
ZERRENITHE LS. BRBEREGWHRRE. pHE. BEFLE,
XEHERREAF SRR ERR. XERENBRTTLE/REN
EEENBRLAGTELIEESRMEBERARRER M EAHERKEE
N — S ER

L& R A5 A

HA A RBHBERAAZEHAPLERENGRE S . Tf—
ANE R B9 43 AT VR AR AT A R B AR B AR A A T IR X R
TE R R SR IX AR A

BTN TERNESRRERE (CAM) FRMERE,
FEEm CAM 537. HihHARE ELHARHRT CAM i,
FHEFEEEEGE—PATUEMEARATNLERENFOLE
RE. W Ausprunk %, EERBEZEHT, 79: 597-618 (1975)
Ossonski %, JEMEMF, 40: 2300-2309 (1980).

HTFENMMAFEREFHOLERE, FEXFLERENEEK
A CAM HIEKA CAM FFHFAKRALRD, CAM FHi—H%
B Z A B TR LR R A R TR R,

WMFATR, CAM 47 BoR T a3 M8 4 K B BB FIRE R RO 255
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ExtFOERENME . HE, RETRAEFAEBESE CAM £H
HRRERK, WHWEER. B, MM AELEER, X£E
ANESWMREFNEEHFT —AWHESR . SHERE T — R
AT, EXSIE g R 2 HE KRR .

E=Foth HERERBERPAANELERE, FEILRM
REST. HMARAECEFRERT RS AE, FHIEHE
Eﬂé%ﬁiﬁ—bf‘ﬂﬁ:wﬁimmﬂ]%ﬁ”ﬂﬂ thalidomide F7ERITELL T HI

EREMFME KA. WD’ Amato(1994), Proc. Natl. Acad. Sci.,
91: 4082-4085.

RIESTEZE—FZRZATHHTERNLERERN S HTE
B, XEFAFOLERERERE, 2560088 in bk 08 MR A ERL
ZEKARAE, HTEIRAZANRAKREIHR. i, X
MEREMRIBEMHNEENREEFNEREHEEHAIREE
Zy b B8 BT (5] 0

BE, RTEETEA—HUAENFT, B FrEELN
RRFNFHERFE R

MMy FEMERE PR NMRERSFOERSE, FHit
iR e Rath. B RE SRR T XA miE, FE
WHEEREH - PHTUEMEKE. FLEREMMBEAR
B, R Yan % (1993) MEARILHEIIT, 91: 986-996.

RERTITE—FMERANENLERERTITER, XE2EN
BHENEREHRZE LSEEMABRRBHER, EBNMEEASHL
FEEER, EPIEEMALEABER AR E KN E )RR
REMAMBEARS., FinEgEFANBEL KA DETHASER
PER A A BN E X BT ST R AR AT R K.

BRERMMEFLEEKERNEENRENEM LEREH
MERERFER. MH, RESNBHEIEELK EOEMHAR D
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AR AR A K NAT IR . &S, AW AEREE, XA
A AER T EEREE . BERBE TEM—FURRAF T,
K kB R R R R RTE R .

PlLik

E—PNERFRD, FRBHATAISTHNKEEAESE
EXREARKEEAESFENNEETRNIEERXNTHEREE
HERERA. FUEERAEENEnERE. RRPOHERT £
EHERARER, ErEARRNTENE R ERRRNTIE.

ARANTETARREN S RETE. E—PMEHETEF,
FrE Tk A R NG, ARANRLRERGESSSEHN
THHEREARERERMESRAEARRESEERNES
PAERIRESF. BN LHEAFET, AR\H—FHFEIRR N
B 1 BREEH, HEMNNRRESRAREARREELFN AWML
EH 3, BINERD S, BEFED 10 5. XARAM—FiiEt
ARELESERMEN IV 2IREEH, BEREERA IV AREEAN
FHAHEZETRE. ARHANFARTS IR, TR, I8, v A,
VEREEOLS, BHEESRABANIE, T3, &, v 2,
VvV BERREEANRNEETE.

REHNRELEAETEHNKEEANETERECSERSR
HUI77. HUIV26 1 XL313 B 5k TR R TR,

A AR B A S B H R A R BT BAN R 5 iR A = A R B B F AR
BHiAl. fn, TRATHNREESSRE A REESNY. RSN
FERNRATEESTHENEAKBIREESESESR—RR
EANKREEERMHEETENTE. flin, FTLUEY “/iE%
&7 SRAEFHE (RBII0 Brooks, P.C.&E (1993), HMEMZET,
122: 1351-1359).

ARIEEERM “RERFEST7 MR EBELAMESS
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i, BeRERESTH/RAEREL S TREZEEKNE T IR
&, BIEFRELEENSTMREAMIKI ST

“MBEEM A" RHERNESEER SRR FTHREET
REHEEESPIREN—HES FREEED.

ARBAEGFEHMNEATENERRESS T BEXTE
KEBEREES TR REREE S TEF R LAMLFARLE
4y, BIEEAGIRRENR Fab, Fab’ , F(ab’ ), 1 F(v), Wishikhq
B,

EARBHR —MELERAEP, FRERB-IRKEEFKHE
REDTERNEE— Fab HEMBENRERELSF. 8D Fc %
k) Fab FEEWHEK, FEEMLEREHPEFHRTIME, 7E
M Fab HEXATH T igH. A¥H Fab FERIMHIEEREEMEAL
W BN E B o] U IS £ 5 1A 5T .

Bitn, PU4RE Fab F1 F(ab® ), 889 (FER) mILLEEARBT A%
KA ERAAMBEEENEEABKBESTRENETSE. LE
41#%F Theofilopolous # Dixon K3 E %) No.4342566. Fab’ $iik
AW RAPTALNK, TUM F@b’ ), Bo%lE&, CHTREEIER
DERERFEHR SO mE, RERET N BRSNS ME
HREREL. RESEFREREREO T FRHE, HERMEE
Bl Ui .

ARIBERAN “BRERAE” IMEERASE - MIME
L aat R SE— MEERUAE LB RNETFST
B, Ak, MEEBRAGTRALSREEREGEEM SIS
SF, B—AEANARRMERERSFER, WXFRETE.

BT PR M B bl B A B T R BT P AE RO BUAR AL R, R A
ERMMATE, MW (L) —MRENkST. #TBH
PR A R RN B B A R Sk B B S K AR AL R 40 i AR e T A
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1% EE 4 4K B 461 % B 55 B Kohler F1 Milstein AT iR, B4R 256: 495-497

(1996), R FINE MBS % . ZEH CRC 2 7] 1987 FHIRKE Zola
FiEMETEIE: RARFM—PH#BRTHEAHE. ATLFER
AR ENRSEARLBEUIRITSEENKRREARE AR
R HIHUE S

WaEZ, ATHREFRTERFHASYIIRTE, RERE
HERECESKEMNABRAEREAZHNKREAESERN
MR LB R A b 2 R R AR RS

ATFH&RALENEHERAEEHRCERRGRE . #fiY
fZ, 129G1X.sup+id RDBREMENEILEY . R\ EHK
EE /D BB R ARSI SN RS- EUR (HAT) R4
% P3X63-Ag8.653 1 Sp2/0-Agl4, AL Rockville I3 [E i #5574
S OE BRI, FiHBA 4 A28 CRL1580 A1 CRL1581.

AERRUEMWEFHRZ K (PEG) 1500 BEHEARS B
RS . BaMRTEERECITNEREKERED HAT (K
HEM-FEER- ) BrEfSEEmE kN, £7FK
BA B8 7T [ 470 42 O R 22988 2 A PR 1 S5 R 5 P B o ) B K SR A TR B
#r (ELISA) %5I#.

AEARETERARTUUELEBEHEREFREMNRKNESR
RESE 4 B H & & M R PR o 1 B 23T R0 1) B 7 P2 SR AT R %
FMrE4E. WEFRYESBERLME T HEF LS E UFERSEER
o FouMEEREY. REREEEIEMNERE. REELAX
FTRA S EAR# —F Bt sT.

AT H&XEA Y IEFEL R TEAR ALK, 3FHEL
tHEEREE, BESRERE. EETEDRELEUY ., —F
EREFRENPITESSE 4.5 7/AEERE. 20nM SEBRER 20%
FA4-M#E R Dulbecco’ s HAIEFE (DMEM; Dulbecco %, WE
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#, 8: 396, 1959). IL3RATEL/ERIG]T 2 Balb/c /MR

R TEETE. R ANRSRTREA RSN AE
WRABT AN, Flan, W Sastry % (1998), Proc. Natl. Acad. Sci,
%E, 86: 5728-5732; LLJ Huse % (1989) HR, 246: 1275-1281
o BT R B A S % 2 BT S A P o B B T R LA B O

RPN RETRARUREEEFRRARTEIBHIR
AR ML SR . A RIRE 8 HUT77. HUIV26 F1 XL313 85
BEHTE I ATTE A A .

FE—NERARP, KA @Y K EA HUI77.HUIV26 A XL313
bR 7RG IVA 3 R =N £

BEHERTWEHLEE STULEENE S T4 NTHE
ER—MEREREEESARANETBIAHINSRE (&
BRI RATREN . WMRFNATERGSERPNETER
BRRFLEE, MEE-MENEFIFTTRABOERANER
EHiASEEPES FEERNRK. FIHRR XA ETEIE
SRR BEFEHRPRLE S

AS—TRE—FHERENEETRARKHETER SR
MR FERHERNETHEN{E CDR RNEERZREFS. CDR
X EF MRS LA SN EERBREFIINIES FHRAFF
HEREE%RME. NERMUFRTIERASTEAFR M, BXHF
ARPBEFHEANFK COR XM FiEREER—RMAES.

N eERNSERE. H5E2TREaRNIUATBSR
AHSEMHRREEL ENARESRERNIIRMTHEH . RO
FHELESENAAERES S THERTREX WEERKEF
FifsE, Mo dRETEXNEERRETFTIHE.

“AFHAEFRNT B—REHNAESNET EHERIAT
HAFESEALN AR RN (£6) FEFEESMEEENERVES
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5.

NEEREIALL R T ETEEREGNE, FHRENH
W T AEET . BERMEFNE, ATEDNERINETUR IR R
HEHAER, HFEABSMERRMINETERBEN A BERE
R, Hl& AR ETEIFERITERR &R AME, I
HFER el A T A K ARTUEZ

Hit, E—MEHFRF, ZRAZBEITEARAN—FER
FREREEETIAANGRRRR RS I HEANGE XS
EHUR g AR

AR\ TAEBETTUREEMATUE, GlinfRes M\ Br N\ Bd
WXEEFU R TR B B A CE P PRI LR BL4E, Haard HJ.5
(1999), EHLZEEAT], 274: 18218-30 1 Winter, G.2& (1994),
R FFEF R, 12: 433-55.

% ik

THAKRREENEVRB TR ZREL. ZRIXARET
HAFERZEN-EEMREBIKBMEEN 3 MIENEER
Fol. BOXMATEEARIL T I e 2 I B0 248 i E R4
HERF.

E—NEHGTRP, FREERE TZHREANERNKERE
BRETA. RHEMNREEAZREARNBIANTURESZERNER
FREALEE, EERAEAREEBSEFRMNEET BRI EMEK
B Z ik,

AEATHNKREREEESEMNENZEREEGEHFZK
A] L@ i L B R S-S ) 4 A i 78 SE R 5 TP R B ELISA 43 HT T 4%
5.

IR BMGH AR A 70T LMFE T 2 SR AR E RN K
HiFl. Bltn, WHRIAZERL (] Fields,S.(1989), HAR, 340: 245-6)
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FHARREAN—MHBEINSKEEES M EPEEES
A “FE”. BEMEIRET LR B0 cDNA 3LE. &5
Sh—ANEHAFRTS, BENERREZEANRREESEEEANSRE
Tk, XLEEAFREEIGEE. EREERSSEAEETUSARLU>
HEFRTIZ R

ARB\UKAMEHBRANET LRSS FHUEERE”. EE
FREMLLGEEHRE . ZEEFSFHEXETURRUSESTEHF
M. REEMHRZENEARETUESENETHENKREES
AREEAEIEREH K. AT EIEEERELL—1M2ER M
AEHREEAMEMER. ARERERERT UG4S
THHKRREOEEENANRZEE. HEEBELPREAEERF,
EENEARELE M ELRRARAREELSNEMEER. ¥
BEBAEARETSRARAREESS SR TRINERZE,

AEAFRMESRERAETUEIRE R REAREF. M
MRS E B R ME A E AR EEENE S RO RETERER
MBRERH. EMEEEARERBEARAELEEER (RFW Lowman,H.B.
2 (1991), EYtb2, 30: 10832-8). HWREAFEH BIRERFEH A
ERRHAEZE - M EERMARARETEES 4 FHBEAER. X
TEBEGENT T —MEE R ED R UE T E QKRR AR
BEAKEEO MBI ES R EEENELRBESHWES
MEARZE P48 k. X4 B8 o B MR B A0 LU i AT B A0
PLRIEIg— .

HERII—NEHTRY, AXEREERFINERETELI
R, FREAZTEY, RENSHERHMREZEETA
BRARARREEEHMEGN . Eit, RENSKRTLULZ &M KN
R AR AN BT, Bk, FBATMER. AX—g Bk, £
RANERREEAERANSKRINT, TARERT, —1E2
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FE—NEZPMHRENRETEARK — M2 M RFH
Ve — MR RIRE R BRI RN R R RIRFS.

FEit, ZATUREEA—MRGTEDERAKZIE, BFBRK.
S5EARES. Bk, BEIK. LU, FEB. (LFEBHRIKL
RFEAfTEY .

H e

ARAHBHRFBATLRDNIENSF, WIALRR~Y, B
EMEBLTERNBIERBAETNERERE RN EY.
UFI W LML aEARBUMUEY STHNRREES S
fEeH. FA—IMRUMBEEEHEAR, SRRAEAREREQLE EF
AR ERL SR g R,

ARARFBIONEATLRIERLEY . SENIERUETERE
PIMEBRER. EAXPRANEZERELMASHEER. B
HESEAEHWENZEY. WFEFE (W 2° WELERE Mg
et (B, FAUBEBREZE ) —+#, DNA M1 RNA EEHR
ETFARANE. BEEERT A 458 ik 5 N 1% FE v 10 g 2
FRIERS . PRRRAEDE. SIERd. RUREBERRERE, LLRIEZRIAIES
(i 7’ -deazaguanine) EYFFAMIEZEEMHIRE. EREFREE
FEHEHSEEREBEHAIRNARY, BEREZER L ZEMU
Y.

EMFRGHAANATLUFERFZ CHNBARE =X R AR —
MEZEFRELUY). E—ALHAET, £FHTEEFSFIIN
EREFRE. flarUEZHENREHARYRESYETEMES
BREREFERERE. BEEERERENBARETICERNE
T R E B AH A B E A E N TN B B R E#AT 53R,
ERASTHNREEAZENFIIEEEERER L. AARAK
B, pH ERERME XL FFIGEH T K. BRHKFFIEHBRE

24



LR, ARENEEZLECERMARA/NKREZEINE _EAEE
Fl. MEERRKREESLEENFIFEER D, hETTHY 1,
FHURFENEATHESE, FHEBKIREERZHER RHAR
BRIETIFIRE . EBEER LRFIIEAE MG EZE X
FERLE R T R R AT U R 5 B — P s U

RIRIaIT

FRAEBYRRAFERVEEZZEZTHMREZEAMARK
ROREEOGREBAFLERE. FALEREE —RIIFERIERE
FRER, FUBRKIFEEEE. EIAF0ERE, AITLUF
TR B RAMERE SR THARR.

2% ML 1 A KR A S B B IR B 3R B T A SR R
Eif, MEnEXEFRERENEERN. FImRER. REH
RIFHR . FERAAMER ., RERR. BIRE. BEABMHLREM
RiR. ERENMMELEKULRHZRARERNMT, WH0LE R
PR VD T IR R I R R, S B TR a9 L 7 SR B R A
EHBTHSYRKED . Gl EBHFERER, EMEEKT M
BEBSNERERF BBV BERENINE R ERAFERE
i

KRR TERBI AR, XE2ENGTE—IX0ERKE
REEFENERE, MARKREEYELE. EWELHES TN,
REHLENEKLZITEREEZSRBIANNMNG, HiEThE
NP EET T ATFEW. BENELES PR, #ER
FEMETRELENRSGE, MARSERNARARLES.

NAUERZ MR R E B AT LA RSl g & £ X — R BE
BREEABENRSTRE. AXERESHHET A SY R AT,
Hit, REFXKABETUEE - TR T EENREERE MR
FAEMOFIRNONA, AMINARTURHEET5ZHNRIR
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EHMARRARKNKIRE G4 FHEER AR

ERRPNERZA, AMIFARERT LGB LN A RAREE
H, BEAKERZENREROMARRAEANR—KEREES,
SRR AR NEEAMFLEXEURREEMRBETLERE
puR

R MLE R AT

ERARETHRHAR PO ERENTE, MEHLAHE KGR T
MEREMBRRTIE. BERI, WHIEEEETHR-MEE
EZEMEFENZEREESBIFINASY.

WETATd, MEREAE RN RARFHOLER KK EE
B W7 MEAKESLET K, FE LRnERELEEY R
ETREES ARSI EROE . ERAMGAS. REBRIAES
RIS, AT ENOERESESRREREMR, FERK
P NG TENRR R E G FEN .

FHBEREPOEREPANEFEE, XERBEHRAE
MERRK, EFAFEEANRTRERILGIMERMIERRERLE. 8
HEREBUHXTRARER, SAEERAIAEEMERAHEKKNEL
PERFALRIER . M EEF IR BRE. SKRERALIE
JREFA F KB40 B 88 4 DL R AR AR R R BL AN S48 . e siih
B. nES4ERE. SREFTELALER. LER. FEFKAE
AT E R ME TR SRR KRR LUEE. RESENHER
FEREE. B. WE. 48, ML REMETHE.

Et, MEBRHRAPOERENTERE TEFER, HE
RERFNEATREDTHERR. E—IMXHEART, KXY
AR MFI AR P E KA. 7T LUE ST & A R B 75 2 PR L 2R o
EREMNBEURGAFTEERAOMEEE, WKEG + g
8 T e A 4H A T7 VR R T R T K AR O BR AR R R B B S R R
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1o B A R R BT A I 5

EWEAR PR EY, EA—MHARRBHIALRH RIS
BREERK. IR, B, 88458, 0. FMRUEELER R
TRELESANARTREBRFFETXROERE. 44, E
mAX AN, MEEREEE. S ERUSImE. o
W PEREA. ME. R B, BEE.

Eik, E—MHEXMIHETRT, FHETHARRREASR,
FHAEMFNLERERAMALATHEXNNLE . AREANTIE
ARG T RARPRLERE, WEFTEEREERTRIR
A, GESIERER AR, RERALNELUALR.

EARPHAZLHEARTHRTHNEEREREAN, RERINE
EARANEERAERANFENRELNDHEE R, ZH
FHAERE N7 EAXF, BN BFBETFTENR
AR R LE R AEHATIET KIS, 5 —RASNIYH R
B, FIIXFEREETURE. 4. 5. LE HF. BT, ¥,
B H. BT DRAKK.

FEH—AMRILHT RS, Fri67T AR R RAL R
R, FILERERREENAMEALR, HFEAFMHOME
RENMMEARFFHERME .

ERS—MERNEHET R, FETHARRETLHE.
. BRFE. JURE. MESHEE. U8R RRLUBERNS
ZR AR, FSOENLERENWEALAPHFERLE. K
ARARITEMB A ARB KSR ARBEM. BRIk, L5 &/,
W, FEHAR. FEFRAEURRCAS. FELHHE + 246575
T B H A M E R A R F

MEMEARNERERFIMMEN TS R, XEEAFM
EREEMBERPREEERA. MRFEHSTTHFOLERE,

27



AR MBI EFRENESR, NTTEKZBEZE AKX,
FiE, BERIFEFEREET.

FANER, ARABRBIE WA ERA T &L s L E &
ETINE BT LS RENFE. AL, FRFRE T LM
1fit & 2 A2 T 561 P8 AR R B 7 %

EHENTEBERERENER, XEEAN (1) EfREAK
B [ R e ) 39 AL R A DA S A O A A BB AR TR R B
(2) ENMMEREMNANBLHRTEFOLEREULRERRENE
K.

E—MEXHEEARY, ZRARBBEEFESHERTA
&m&%%%r%Aﬁ%ﬁ$#i%Eﬁ%%?ﬁ%ﬂ@%@j

HEREMBFEEEMTPITENA, REREERLT R
ﬁ@FéWE@mﬁLﬁ@mgkfumﬁﬁW@@\WMﬁﬂ%
FAN X BH BT RERNMNGELERYE. ih, REEFRY]
Bk S 440988 f O TR 28 6 4 T St ML 8 AR R TV

Har ki, XREFENATHGMEFLERNR, XLEHE
HET N TFMEMEAREK. HHEEBENERAMEEEET
f by Bk

BREE—ATFEIAHR (SMC) EHRBRTILERENEKRE
BA R ML B R FE AR R IE B A FE R, BRELEP mEMHR
) SMCs W MIEE 5% 3| A FEME R0 E R ETEEx. B
i, FER\FEREREHFEREEDEREAR R AMFAED
PE M ERERRNIEMAFERE. ATHRFEERE, EFE
SEHEMERTEA 2 B 28 XRG4 TRERNKEEOFEIN, AN
REEHIERER 14 REHTEENKRREB RGN,

AFMsdEfRdbnErs, FEEMEEREFERTFETL
FREMXERROTEE SR EAREEENEIKBHREERD
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MARRAERAMKEAEALE EHBRTERARFENESEREES
BRAMNAEYS ERENERENARNEL THERERRKETP
MR ERM, Fit, KFZEEESTRAEEETEZTRIETE
FHEHRENSE —MERAREREESRATNASY.

i FHREERRZEAZENFANAREERRFHERFAIMEX
DLREIEARES, FInBEAEAXPH—DHEN, FAFENX
B RUSERMAPEMNRN, MEREMNHNDERENFHE
PR EE . HEFEARAKKNUN LIRS RN, ks
B MK FEIT OB LA RSB N . EESRYL, T2
FEE. RO HE. BENBREEMRL, FEXRTEMEER
ARTHEMER D, EFHRENFR THETHREBENAEER
BT R .

BT EAENERT R EESRBIFEFIETHRP R U™
SR LE R EZIMENFE. LEXERMEE LGEDS
B BB, EMAXFFH#HRE, SAMEREERAR
BN H T 7R E .

THEREARBRRAMERR AT UEL —RIIN FEREE
CAM A . FEHERRIBIITT . TEAENRE RAEER SRR
ALLEG 43+ A o 06 L B R AR SR SE

ZRARTEGAEXNEEREEBFHRAINGTEE YA
BREBUAS TEEEMNZNASYNESUERREPRBIREH
0.lug/ml £ 100ug/ml, f£i% lug/ml ] Sug/ml, FEHEE Sug/ml KIF)
2. ®—MiE, BRETIREBRFEEHN —RIJLR, 7
2R 0.1mg/kg 2 300mg/kg, iE 0.2mgkg F 200mg/kg, M
% 0.5mg/kg Fl 20mg/kg 2 (@254

LEPAIKARRES AR BN, ATLRESMERNT
BPAEENRFBREENEM ENAEXTRE. AERRTHMN
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ER AR RN 2 HAERUMEIREY 5 ZE/RmM), HEREX
29 100 fAPE/R B | ZERMHERETUN.

FRBERFEAT DG FRANZHRIRESBHFIRGRT %
FRFEREBEZIRMNE, YA TAEEENRZNAAYN EEL
KRB KL 0.1ug/ml ERZ 200ug/ml, kM KL lug/ml FX
2y 150ug/ml KIRE. RETERSHKAET 500 RHEE, ik
RODI I (I B R R P P R JR SR S 2 2 B /R(uM) B R &y 5 R
(mM), FHERHEKL 100 HERE | ZERUFERRA. B—H
Wik, BRET-RHEBRFABEN —RBJLRE, SATBEN
FIE AT LAM 0.1mg/kg F| 300mg/kg, LIE 0.2mg/kg £| 200mg/kg, &
3% 0.5mg/kg £ 20mg/kg 2 (834 .

AR B B B T BE PR S & KT LA T8 Ah g 420 BT SRR I [R) &
WgEm. RETUES LSS THIAEREBRNFRTHAYL, HE
BREFNRT HTEABRKAEN BT HEAeY, SRARATRESR
B4y FE, ATUZEHTHEALRNEESRRE. FHit, GB2TER
&, TREXTEYHERNT GRS ERKA. BEA. AR,
BT BER. &F. BE. BA. WEHN. BRERREATHHEE
TR BN B TS .

FRASHBRRENARS KK ET A cYEE RAEKA
ESHTE, BlmEs— P RMKTE. “BARE” XNMRELSH
TAERR\EBTHASYN RIEYESE LT BN EAYIER B—
FE, SRS AETEHERENENY R ERBRENE4AE
2% T R —78 LU= 4 58 M98 9T SR

WSS A ERm— MUEREH T RS, BAES
B—FEHNEHREES BT,

HEYRU-FERERAFHBENTRESFE, FHEHET
FAREBNE. EHANEM HBERATHFETHIBRA. HRARREER
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GRS R T B BE 0 BL R B I BT R W . R BN RYIE
MR R R E R L B E AW AN ATERAR. B
2, AXPHRHATE2HNANSENRECE, FAKFERER
RTEF B SERES R REARE, BUERESERE—
BEUN EHRENEEBEGTEARE., Ho, FEiFkAE
WE LR MR T AR EEE, R TERET.

IEINASEHEBIRT Bon e, T EMEDR 7 RELERER
BAMFI B RR AL . HEINRIBUE KK 2 FE T RIARK LT 7
RE|6 A, iR 14 28 K.

WGITHEAEY)

ERARBIGTHASY TR T EHAE R T ik,
FRAKETHEASYEEE M EEEN ZHNEA—Er R
EAKENREEANRIAN, EOAX#ENRERTE T8RS
BT HPEA—MEERD . B TMERNLHETRT, JRTH
TTHI B R ERERRES MBI ASYRER ANEALNPWERER
MAEAE, EREEREEMH.

MFRREARCHFTHE, “% AR, “EEE EZRY
RELREZMEERN, JeNBELEEY. 8E. MBERAR
S, LA #ufE i BRI R AT SRS S TE LA .

FHHETEIETEFHNEERT AN ZHSYHEZEX
PRBGRARN R AR, FEHRERBETTZEIRE . &
R R IX S S YR & A TS R ERE SR B, B
Al AR & E TH RS ERMEAHESEAN G &Y. HEY
g

WAL BT LUE T AR R Ke T TiE R B S 4% %E L
AR HFEESEERSAENRETRE. §8RRERE K.
Y. AIEEERE. HH. 2EBURRCERRAEHN. it
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R FEMTE, HEWRLUEH DR B e s FL A6
pH 2851 LA S SRR BE S 38 InvE M i B S R 1R

ERAMETHASYTTEEAYE LINTTHRRS . %
FARTHERSEERTIBREBRNMERLE (MEHNEHEEE
HHRD), Flin, HEMEBHR, RWNER. BAR. SHCBUEE
LB YE. M EEOREEAA SRR BT RTE 8 THLE S
e, . . SEElLE, R RER. ZFk. 2-FECE.
HEE. L&-FEURBUMEIEE. FAMER TR TFA F HCL.

A SZ B R AU AR BT A AN . AR EREHIB F IR
B KB R T EER S TR S ERYE, EEEE pH
BE. EELERE _FENEHF -HEPA B, 5mBReE
MELER. B—8, BARETEE MU EZmi, MelnE
WHAMEMHNEURAREERE. B _EMHLUEHE.

BHEHESYETUEER T KCSBARE R, X575 HE
FMEFIRE FE H . B AR AR K LA .

EHEARPILEREMFFENRERRE QBRI ET S
HEY, REMEIEENANEEREIHEL S RETHEAEY
EEW 0.1%U L. EEESHURNFEF EESHEY S EENE S
tb. Bk, #4001 EEE 4 HLEIE 100 RRAESW+H 0.1 il
7l

AT SHARER. AREERTEURESYLIEEEERR
MEREHHBEEARZRECHAS. TUSBAREIIERTER
XENLEEY, FIEGEE A, UEERENISEERARE. 4
BB P 0 A °T AR A O 1 TR 62 B AR I B LUK B 7 B B JBUH A
HiEEEEMEHSR.

WA AN AR BRI RS E R EA R, KPItEsae
KRR AL EE R . RS SEEE RS
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57 (ADEPT) (R.#14n Syrigos, K.N.(1999)4 R8BI %7, 19: 605-13).
e, ARAMFERASREKIFFHETEEMNE G RN
AENSEENAYVBEIABKE. EOBEEELEES. EAF
REKFEPAEMNZ0E RENM S, F A5 E e 2R
B s, TR LAE mAEH THEH AR,

RIUIRPS

A EAMBERAEER TRNAR TR 0ERE.

B, JFEMFIATER, BEATER T 2R ARE,
MHFLE., FIMEZSEESEAR, 2 FEYERRITIE, 106,
M.Keen 4%, Humana Hiff4t, 1999; Brooks % (1998) 4HfE, 92:
391-400; Brooks % (1996) #ffl, 85: 683-693 1 Brooks % (1993)
MBI EAT], 122: 1351-1359 F#AR T RBEFRARMBRELE
#0 ELISA.

ARAMFEGR, —BEEEALAEERERTERERTNETE
K. HEAFEE DR BIKIR S et Bt
ic. It ES BRI AR N T ETEETERNE.

A, WHLESE R EEHATREM. Flm, —FMENE
RAMHEE TR SN A TERIFNACES L K.
a, WRFEHARDRREFERLEETARN, 7TLMEHGERCH
WEF/DREPE. G, EREFHER T S DR CHLE
PP REERNA. SRS RN REBHESHEHANNE
& .

TFAEREN, RENE—MEE RSB . /Rid
MFERFIEITREKN . MAANSEREESEIBEAN, ETER
NI PR E RAFRIIE R . B0, WML AR E wT DAUE I BE 3L
Pe AR TR I R . TR PEARIC BUFE DU R T AR R 1 K

10|
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SCHEH 1

HUI77 E BT

ALHEGIFR T —FMEHEREECR R R ESE HUIT7 K
E£rE,

HUI77 BREHEEES — ML AREREN AR EEATE
FERNA BRI

HERBEEAEBAGEBLRBEN DR RERSE LERNE
R E —NERERREERSYA N HE K EE R RN
. 52, BALB/c MR MES RAK =AM 1 21V
RREEH. EHZEEEREED 24 H 48 PELE, SR
A T SR BE LR IEF= AR RR =g e e 1 BF IV B
KRIREASERBRAMFAEKTELR B AM. FHEZ ARG,
4 /N RIESTHVEHER T RIS IV RURRE E LURIEE T ST B R
HRBIRM K ESRENE . REFEEERHR 15 280 EN. FR
3 BAEHAEEN M IV BRRES, LEN 425 K. AlE
HARMESRAN=ZEREANEHNREEANRER M.
S5=@EXREEAML, NEHNREEEEREEHERN
MR D R RTEF#RE. FriEEr /DR R ERFESAR
S EREARES. RSN RATERESENTERSX S8k
sl 1A IV BIRER A4 MR 1 2 IV 2IREES.
SR|=FHEER 1 BA v BREEBMHEL, XEHR 1 20 v
RRRES R &R N ERRTE e EH K. &
AR AR R T .

WA 1 iR, HUI77 B EHUAsr R MR 1 B4R 1V &Y
REEH, BE5RAMN=ZERFEAN TN IV AREESREGR
MABETRE., THEEHME, HEid ELISA AR H HUI77 25
ERASTEMHNIEKEESSEEFRNNHEERIL SRR 1B
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BEEAKEEEMDE 10 FL L. dkslh, HUI77 BEgiiaiEs b
AERTERBSNMEEER. FEEH. BERARTEEA
B4, ELREHSRMEIRA R IV ARERHNRRERAE.

HUI77 BREHANEETHNKRESHRESRH, BE5X
RERMXEREEHNESEMNEETR. Wl 2 fix, &
ELISA JriEfiiltt HUI77 B REHASRERN O IV, VBRRE
AEEHEMNEEERAREAMZLEREEQEEFENINKY
7%, K8 fEMARL 10 fFLL L.

SEHad 2

foagZ.yfuttivg U

LR B R AR BRI HEA TEU R AR PR
WEEH. EHE 1 TR HUI77 ERERAEA T EEAR
M EARFTRERERE. WE 3 Fixw, FH HUDT7 £
5 N B R IEER AR U REKEAEEFR K LM M21 BEHE
HITR BRI RBEEANZREEANREESHNEREA
BEEHX. FEEENE, EXWERNERARFILERQNEZE
MRKRES, RATENKERE BT REREEIERERE.

SEHER] 3

BN ST F 1l 5

A LRI R P AR BB T A TR AME PR LE R
£

mE 4 Fin, STABRRBMEEREASANRZERZEIECTTE
RTEANMEEXNOLEFBEAZEEANREEB RGN E
MEf. FEEEMNE, EXHEMESLEARE HUI77 BRER
EJLERBNBTENRERE, XRAEHNKRESTREE
I FrRE AR SR B9 L B B R AR A

L 4
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FUHI P B RS T BT 7 DY

2 55 e 41 2% B A R BA A FE L A SR RE S A I O B SR LR B &
ZHRREER L.

SxtEyUEELE, HUI77 SREFAE RS S HFEIKY 40%
AW EAMEHE 1 BREREA LML, XEEH, 8 5 F
BT T MEFE, REA HUL77 B REHES [ AREEAN —INEDH
S RAFAREMESTHE 1 BRREONBRRMES. BTRH
EAKMEMEEGEAANEREERKURAEREPEEERE, X
it Ty 65 BEL T 70 4 1T A 3 e 28 4 P ek AR KRNI R 4

WA 6 i, 5REA4FEXTBIEMLL, HUI77 SREHE
B HEEBIEIRL) 0% AN EARIRE I HEKEEERES.
XEERRRPS 1 BREFELRMEMS SN HUI77 BRERAE
NEARIBRZZN | AREEASETREEEER, H#BEAEEHS
APy 4R pE AN A B [ PR NE TEMNRIRED, XHIhgEH
W R N EREF W EEKATEER .

S 6

FIFHUIT7 E g Gl XA

FELREHIR A AR BRFERAGEESHE CAM S E XM
B R A

A, SxEMAtk, RELT HUITT BFEFENE B BFGF
FEIFRIRY %KM ERE (B 75 8. EIEME CAM 4+
S ER AT RN ELEERE (B 8). FEENE, &
ST, RERIAIGHEEEEREM. ST EYEE
EOABRMELFREHAEWM. BrRNARKKREN AT E
A4 SEARIMA R, XERINEKH HUI7T7 BREHERE—M
SERAMHPULE REYR, e EF 2EMIRKN AN E.

SR 7
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HUI77 E I T A I S

AL HEGIRAAER BB REEERANT XN EEENE
¥,

SxtEMLt, R44% T HUITT ERESEMGIAL 53%HEE
BHAEK, Wl 10 firm. REEMRE, EoWHE, BEERIN
SSHEEEEEMER . MAKEREFANBAEARLFRETA
. FARNARKEKRENEREHFESSEHEUNEER. X
LR INFH HUI7TT EREHAR MBI EY R, TelE
BEHIERAANE.

L 8

HUIV26 E R E7

HUIV26 BEREHABZBEI LY | PRLAHREEE
(S.1) WA AmAERN. WE 11 fras, HUIV26 BiEkEHE
FERMERBIZRERN IV ERBEEQHEHEFAERRN=IBRFEAD I
R IV BREEASES. b4h, HUIV26 BRBETERS LR
FWEHEEL. AERS. HEEONAELEQRES, BUHE
B4R R IR IV MR E A RRRAL.

WA 11B Fizs, HUIV26 BT A IRRIN IV BARHR
EEANMBRERMNEREE HUVEC #M4EFEEETRHER. 24 /b
IERAAILE HUIV26 BrmEHAR RNEEE. XRHRXER
R 53 r= A T —FhRe s B 58  HUIV26 B TTEH R IRAIR) IV &
REEEHNBHERVHEAE. 0 HUVEC Fir-AKaHRE v 2
R H B RRAL N E A B2 F 257 EDTA K#H (B 11B).
XEP—FMEBEOBATREEN IV BREEETBREBRALNE
E. wE 12 i, £BREARS, MMP-2, 51 HUIV26 B EHiE
RERNE IV BREEERBERMIAREMLE CAM AAMENLE
fr /5. #EREERNER, WEAEIK, 5 HUVEC &4
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BE | AEENEE IV BREEENERRVEREF 28R (B
11B). 7EZ8 6 /NETHIES 24 /BT, MR EEIKS HIBEE T ER B EH
EEINEIFI BT M B R F R AR 40%F0 70%. IXFBAEMMBKE— A
WEtE AL, 28REOBENTERE IV EREREEEHRRAL.

SEHEBI 9

HTHUIV26 #2001 &% £ 7

FEBOFIRA—FHFERATEATRUVAANNLERE T
2.

A 12 FiR, MRSE CAM ALANRIEGERERAIMMESRT S
BFGF BiAt/E 5 T 104 M8 M B M RHRMER IV BKRRESEEN
MIFEEREM. FEENL, 7EXBFGF BAE R IER H R R
TR IV AREES, XRAZEN IV EREERESARE
I I 8 I R AR .

wmE 13 fin, ARERMEERASANEELRERAAITE
ATEAREEXNLERRENZEEANRREEQEEARE
fiefr. FEEMNE, FELMENIESLERE/LFRENEZHE
MERRER, XEATHEMERRE BT EME M HE N LE
RIRF RS

SCHEBT 10

HUIV26 E 7 E L A 5B T

25 S FE 5] 3R B B TR FR BUAR HE BT BE B D AR A RE AR AR B AT
%,

ExtEaUEMEL (B 14), HUIV26 BEETA SRS Gea M4
RE T0%M AN A MRS ET R IV EREER ERGE . X
RIFEA HUIV26 B EHAS IV ERRESN —NELDHIE K
WE AR 2 IV BRREERNRRRASE. BEE IV R
IR R B 4 2R 5 A R0 P R 40 R PRI R 4 A R 7E A AR K LR L
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ERETEEEEAZIANESL, XMI)REME B HUET 86 Z & E
A B A KA E &4 .

HREAEHITBIEMHLL, HUIV26 RRERAR R H AW
IR 70%BI A A B AT H 22 HN IV BRREAME . X
LR IRE HUIV26 BREHGS 1 AREEARBERMLNES
NEARIHERNE IV EKEEAIRETPEEEER. ZEIAR
IBREREEBROLEREPEEEEN, HHEANEFLE TR
METEHMRREES, XFIEMRBTERT R AN ILE RE .
A KMEBREE BERM.

LR 11

FHEFHUIV2 Higim 554

wE 16 17 fis, SxEMALE, RELE T HUIV26 BRER
PRINE|EHBFGF BSRH KL 90%MIME X4E. EEEKNE, £
BAE, RERAXMGEAFEREA. THLEEREREEH
BANE/LFEAMTL2EW. AURNAREKENETENEE
S SRR, X RIMFH HUIV26 BFEREE—FHEX
ML E R EYE, TTREF BENIRKNHME.

SCHEB 12

IR K

3L, RELF HUIV26 EREHAMNSEIKLA 80%HE
BREMAEK (B 18). FEEMZ, &R, BF R LHT
EHHEEH. MAKBERESNANAEARLFREFLRW.
HTEARMNABRKKENATENAE2SBHELUMRER, EHit
IETE#AT S AR SE R DU 8 IC50 {H. XEERIMREA HUIV26 B [E
PR —FMESKIUEYR, ATRERT EFRIERN AN E.

REAT HUIV26 B EHALE SCID MR PMFIERHEK.
JEIT 24 /NETZ IR, #E% HUIV26 B EHLIAIGIT B/ R 3 it E
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PR RAZE L IS BEUAR BR 267 B/ W BT AR B A R 5%

SEHEf 13

HUIV26 fIZ (71

AELHHIRE HUIV26 ERERBANSEHNKEEENE
RGD o4& .

& 22 FrR, HUIV26 BREEFENEMESHEZEK IV B
REAKWEER RGD F¥ (BFER-HER-RXLE8) RN (R
D. AR 6 PARMEAREFRSKAIATESE RGD & GERE B
HUIV26 B SR fifaxy e MR TN IV ERREEB RS (E 22).
XEEHIRERH HUIV26 R EHEFNRBIE IV BAREEAT R
) RGD 751,

®1: ATV EREZEHK RGD TiREX

SEQ ID NO HEHF7 AW BRREEFHINE
1 C-PGSRGDTGP-C al (V) & (594-602)
2 C-SGPRGDPGL-C al (V) & (914-922)
3 C-KGSRGDPGT-C al (V) # (965-973)
4 C-KGARGDPGF-C a2 (IV) 8 (359-367)
5 C-PGPRGDAGV-C a2 (IV) % (781-789)
6 C-PGDRGDPGD-C a2 (IV) # (865-873)
7 C-SGDRGDAGF-C a2 (IV) # (886-894)
8 C-KGSRGDPGP-C a2 (IV) 88 (967-975)
9 C-IGSRGDKGA-C a2 (IV) # (1066-1074)
10 C-PGERGDPGE-C a2 (IV) # (1245-1253)
11 C-PGFRGDEGP-C a2 (IV) % (1489-1497)
SEHER] 14
XL313 EEET

XL313 BB REL SRR RET A=, &RknF
FIRAA I EBEES. 25Uk yIR Ry e | MR
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BAMZHEHA. FIERNE RS 11 MEEBRRETFIWT:
SEQID NO 12: CysGInGlyProArgGlyAspLysGlyGluCys
HRERI KGE HERR-HE8K- 458 X XL313 B£FEHR

EEPRAEFER EE. XL313 ERBEHAFRERSE SEQ 1D NOI1

K44, HEE KGE FAICEHRERIK (FFUT) HE4FEMN

NEETR:

SEQ ID NO 13: CysGInGlyProArgGlyAspAlaAlaAlaCys
XL313 ERENARSEEKBH/ANEY 1 BREREARMNE

RIS, EEEMRE, XL313 AE5ERAZERERLN 1 BK

BEARN. W8 27 i, XL313 BEREHRAIRIIA I BKRERS

fIBSRIThEER, (EARGIH TR, XEHERHE XL313 £

T RE—MEEFRANATELE REMMEEKPIFN S

ARREBK 2 fEmBeEREESIIER KERKNRN. mE 28

B, XL313 BEREFEFRERIA I EREREANERR=IE

EERIEFHAREHRAKBRRIIER. MH, BT XL313 &

REFGASRKAZIEEREAN IV ARREART N RN, XHFER

XA PE I BREEARFRERN.

Lhas] 15
XL313 E T A5 BRI T
WA 23 iR, §8E HUVECSS /D EREIHZERRA 18

REEAERT —MCAHEE. SR, HBHRETHNKERER

Hi HUVECs HFIEIBHERES LEFERERREH . XEHER

REEAEN 1 BREEEZ4EWPERAZBIRRES T ARG H

MR ATREE N AR RN TEEEEH.

LS 16
FBHERIEIR & A B FE PR L
WA 24 i, 5RKH 1 EREERESUBRM A L4 ML,
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ANEABREERKBHREEANZEERMSE THRREET
T XEHIERATEEAN | BREER=EEHPERA=IZE
RETAAENHIRHEX TRENRARFEETEEEEN.

SLHEBI 17

XL313 Briiypy s

e 25 BiR, BIEARREARRIL 2 XHARAREENER
Ferk, MAEETA I BRRESTRAMUMKNTHN. XL
WRAHK 2 el 1 2REEARBKX AT REEA R ME R4
fFEEKPREEEEA.

SCHERT 18

BB EHIEA

mE 26 i, BAEAwwR UFENSFARSFRMK 1 8
REEANFBERRKXMABEERAPEEEER. EEFBHE,
BK 2 KB TPl BEELMAMAELIER. ZLHIERAM 2 @it 2 #
ARIMESEAXFHRMEEIEA.

SEHEB] 19

XL313 BT A M B R LB L R

wWE 29 F 30 Fion, SXEAELL, BRHESE T XL313 RREHE
FHEITEIE CAM R K2y 95% M & &k 4 . IXEHIERAH XL313
BERARREN I AREEARERELEXETRERMEH,

Wi 31 Fros, XL313 BrfEPUAR] IR IH] HT1080 A4t
WRERAEK. XEHIERPEE XL313 AR EKEKEX
FEREEAREEKPEEEIEM.

LB 20

BELR B T KX R K IR B

W 32 i, EALRPNAT I BREZEEK MMP #4607
AEIARTHHER DR, BAXENREBENNH 1 BREEA
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e W ZEBE. FEENRZ, SEFERXNRE/RAEL, Bl6 BF
EARAE | BRREAKEZIREN/DBRENILEEERRMNE
BIRE . XLEHBRYE | ARREANKBEENMEEKPREE
EEH.

MR Bl6 BEEMARAERNER, YEHA I EREES
KR ZBRMER Col al B6 HERE/DMRAENE, M5 EHN
Mt JL A MR AR S, 5 FERT B 5 i e 40 AR TEXT BR B6
MNEARERT KEREEKNIE (B 33), FEENE, &7
HENT 1 HEREOREXNHARFEERKREA BRELX
XL313 BTTREHEME T K4 80%HMEE AR B6 /A4 KKK
SinE. XERAXRAEIEOKBRE | ERREOHBER
AREMEAKTREEERM, MH, XEHERE X313 BRE
Pk R — P4k Py M8 A 0 B A K AR B D45

i ToIS I AEARRFIRAPHEELMIANELLHS %,

RN EENRRERAMFRMERL T HEERANER, W
EXRANRBRTEAX PR EAELHE L. B, FHEBRER
RARATELERAFEHAEHBEE, XEBETEENHBRFEKX
FRE -
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