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1. ki E—FREFERMNGFTE, LeETR:

KB ERASSBAQENGEREMNER, AEBBLCSL TR
AR A, EMACEEH —FREFEWMNGRERG B RE;
Far

WA AT HORE TR P ERAFLAFREHERERN, F
b ERA R EBE T ZRY LB AL EFEER.

2. AR A BR 1 Fk, AP EERANOARTARKEALES
FEHTHERAM K.

3. AR AIBR 1 F%k, AT BERMNOSEBRIEK, ZEBRA
RS TFTALRK AR B TFES THAREAHLLAR.

4. B FNER 1 8 F%k, AP RERANOCSRLTFTELG BT
EHTHHRA K. -

5. AN ZR 1 7%, AP RERMNOCASRTFTELG RS T
BHTHERAER, AR FRFHFHABEATHEABGRA,

6. AR AER 1 ¥Fk, APREHRNCLBRAIK, ZhER
mikad: RE.AKBETF. B ZBEORBET. HEHHET.
WERR. REEXE. AR ABES, TFLRERAGEGARN
o P Wi

7. mBRA R 1 Tk, AP aBROesHFARF ETEIHEAK
¥,

8. Joi #H|BRK 1 5k, APEEMRNCATRARA, ZAR
i% B & pS3. pl6. p21. MMACI1. p73. zacl. C-CAM. BRCAI. Rb.
Harakiri. Ad E1 B, ICE-CED3 % & & . IL-2, IL-3. IL-4, IL-S. IL-6.
IL-7. IL-8. IL-9. IL-10, IL-11. TL-12, IL-13, IL-14, IL-15. TNF,
GMCSF. p-F#%. y-F#%. VEGF. EGF. PDGF. CFTR. EGFR,
VEGFR. IL-2 &4k, ¥ & 4. Bcel-2 & BelxL. ras. myc. neu.
raf. erb. src. fms. jun. trk. ret. gsp. hst. abl., pS3. pl6. p21,
MMAC]1. p73. zacl. BRCAI. BRCAII. Rb. 2 k#%. #24£ KH
F. B E. RELBREARRE. FTREIBRYRE. RIFBHE. RE
A RFALTRBEEEARGA.

9, B FER 1 ¥Fk, EPaERANCL LS TFRETZED
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FEFHTHER, Bz FiL v CMVIE, LTR. SV40IE. HSV tk,
B-MhEE. MEE. AZEAa. ARTGPRAZRT ORI FAR
By,

10, B AER1F %, LPEREARA R RERXEA.
11. e ANER1GFE, LAPERLFURBIRERXEA.

12, B A BRI FE, EPEROCOLEDTRBAREY.
13. A #ZR 1 8§74k, %ﬂl’izﬁkie.@%i%#ﬂﬁ'riﬁ%&%

14, R A BR 1 W Fk, P EMOOSEAITHRE, AT
SO SAERBERBEFRD RGN EREDTERORGAAA
B

15. AN ERK 1 BF%, APamenFlaRLcaRR. B
B, AFaRAREZG.

16. A1 ZR 1MW F%k, EraERA asmBmEAk, adike
SR TFREEFLDTEHNTHIELBAR,

17. R AR 1 F%, EFPEERNCSHBREBK, AHKE
A%FRIP g FHE4 THIERBELAR L

18. AR A ER 17k, LPHEERMNOCABREK, A8AE
4 hVEGF %@ /§. hVEGF mRNA ## hVEGF % & i #= hVEGF
mRNA ## .

19. deix #| B2 K 189 Fik, L PEERANCABREK, ZHAE
4 hVEGFss % & i~ hVEGF;;s mRNA 3 # hVEGF;s & @ il #=
hVEGF;¢s mRNA # % .

20, R A BRI F%, EPEBAKCSERAERESN 1,2-—
Az A8 B ~sn-H 0 -3-55 B8 B AR sk fe 1,2- —AF A8 Bt A -sn-H b -3-B8 f5 BL T
BE R .

21, B EERESLFHRALSGBG T &, LaiaEilsiHme
AAXRZTHALS DA ERAREQERILGDBRR LD TR, LA
LML EBAR —FHREFEDERNNGFEE FRAKG L TR
EZ SN |

22, ARFIER 21 9%k, AP ABHFRBEHF ETRZOERK
TR AR FRAE TR E IR,
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23. ATREZAGMABIRGEGHiBEZESW, LOSHANF
JE) B) & TR b B W) B R AR - BR B A-AK

24, i #| K 23 4B EH, EIRRAR- #&EA%@%FH % -Fh
X, ABEFREAXELRSWALE,

25. JmR AR 23 s, RFPERBAIAAERFETERZN
FARF,

26. AR F| B K 23 4%, R IEERN @%Tﬂfmiglﬂ, %
A Hi&fd ps3. pl6. p21. MMACI. p73. zacl. C-CAM. BRCALI,
Rb. Harakiri. Ad E1 B. ICE-CED3 & & & . IL-2. IL-3. IL-4, IL-
5. IL-6. IL-7. IL-8, IL-9, IL-10. IL-11, IL-12, IL-13, IL-14, IL-15,
TNF. GMCSF. pB-Fi##%. yv-F#%. VEGF. EGF. PDGF. CFTR,
EGFR. VEGFR. IL-2 %4k, ¥ % %4k, Bcl-2 & BelxL, ras, myc,
neu. raf. erb., src. fms. jun. trk. ret. gsp. hst, abl. pS3. pil6.
p21. MMAC1, p73. zacl. BRCAI. BRCAII. Rb, £ K#&. #%
AKBF. BEE. REERAFEE. FRIBEE. RIFOHE.
FHRERE AT RBLE ARG A,

27, R A B R 23 BLY, AT EERANCL B TRATE
BHFEHTHER, Z L3 Tk hd CMVIE, LTR. SV40IE, HSV
tk. p-MLBHEE. BEHE. AREA0. ARZOPFRAREGVEHT
LA R B4

28. i F| B K 23 4as Y, EFigiEnA asmBmEBk, EH
KOS TFREFRHFEHNTHIEMBRAR.

29, deiF| B R 23 9E LY, EFiEiERA @é\#ﬂ&ﬁﬁi, % 3
wmEAHRFRIP B FESTHIERBARL

30. weAR A E K 23 AW, EFiEENRA OSHBREBK, ER
4k @,4 hVEGF % @ . hVEGF mRNA ;% hVEGF % & /{ # hVEGF
mRNA & # .

31, eRAER 23 HasY, EPiEERNOSEBEBK, FH
45 6,4 hVEGF 165 & @ /i« hVEGF;5s mRNA 3 % hVEGFs5 & @ i #o
hVEGF;¢s nRNA # %,

32. wARAIZR 23540, LFEBRAKCS S EREN 1,2-
ZAZHBE R -sn-H b -3-B5 I8 BR AR sk e 1,2- —AZ A8 Bt A -sn-H- b -3-5% i Bt
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LB,
33. R A B R 23 ALY, XL EK.
34. R A BR 23 9L Y, LZ Q4 —FREFA4EAN.



200580026511. X ﬁf ﬂF] :F; 1/53 0

ARRGHBRERL

A KA 8 B AR
ALAFER THREFUNGASHFF ik, EREN, FRRE
R F Falf0BETHM, BB RFTHA.

EAHRZ

CARFMETFRAARTER FAKIIAAREXS T M
B, £ B & # % 4,897,355, £ B & #) 5 5,334,761 F= £ B + #| 5 6,034,137
AFTHAMETFTRAOARARBRK. LERBRK. £ ERBRIKA
BMAGES ATk, HAMEFRRAARALELSFALHYG XS
F, 42 DNA. RNA, Z@ R Aot LS Hemaikmn, X
SFdiENem R temioE L. ALRAEEY, BRFAMB
TRk i i 04 5 e B R EARSMR S A K A ARAK.

CERFRENFOMRAERANATHREH. TR, 54T
RER (AHFEEARA R FHR) BEIHFZALGKRITRAEA
Fik (£BE#% 5,580,757) : HLFiiamiofRepmikit
£ kK L BB (Skyba, F A 1998; #= Price, FA 1998) ; FEAiH
B it it 3) B (Porter, FA1996) ; F<hL (Wei, FA1997) ; A=
EAREF LB BELA R I HeLa, NIH/3T3 fo C1271 e
(Unger, $A1997) . £—ABRF, ¥ TARRE B THH
TR BB EARAEHAAREINGZHICHN. . 2 RAAKR
HAGMANED, FEIREFNFHROBIREMABEIKXAS
L, S 5xTRBA, B-FIUAEFEEMIE M 10 44 (Shohet, F
A 2000) .

ARFRZAGRAERKRGBRE S, 2HFHANAREFHHRAE
Boadre sk XA B F. HaRFIRT R AR B E. e
HEBEFEANY -4 BAFBLART . ENSH QXA AN AKRHK
&, AR AABEFEALALE, ERLLBENTEA. RARES
FALAL, bt EhaEa. BRAF R HHE., RELTEHK
Gd, BEQKAN ALY 30-50nm B, EAMR, TEFE, LH
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BREFERBEARK, wREFENELEES. RETHEANRE K
MR ARE, BAOAZHTHER, BB TLERFREE)
BI04 2 M iE A .

RECEZRFTEHRSARLEENBRAREROEEL, (21
KT ERNERA A PHR AR K., st THEL HEK DNA Y
Wi, HFAMBEERMZBERKR, ARSI TEHAERE. REIHK
A e DNA TRARBKR Y BL AL B E (DNA &8 ) F 4=,
BFE R aBEKer, DNA ARBEARLGSEY, RATRAEANS
RBEREHE. A, et RFEWES DNA 5FIH LMK
LS HEEF, AREF, ARARGEHFEREANREY TFTEEE.
e Brd . 45K Ind| B fe A0 AR IR HOR.

A it
RECBENERBRYI LHH. k. BEDHRRARFLFNT
AAHREAR S I SHXRBEN AR, AL HFTHRFT
BERAEAR, BATERMNERLAL, Lo ABeROERAR
B RAARGERANGESARZABRGELASKR. BRELESEKTA
JE B A B 6 W 1A) B AR R A AU A ¥ AT SRR B AE A
AEEOERIFEAREZOAMAER (UTMD) B F
REUPARNBZEDERNGOFT R, AP PHABERLLER
#H 434K (nanospheric) FA & FRAAR, EBAKREE L HEMA.
AEXPOENTFARAANEE —FRXEHERNGAEHFFTE, £
GETR: BEeBSTRFAsSMOENTHNER, L FiEMe
BEA G PR EMA, ZREMOOSTARKYBRK, EBA
KA —FRSAHERA,; FRT AR HEBKOEETRALEHR
BAEWAN, APEEANAMATRIFCRY, LA ARFAFULR
K, FHATULE—FREHLT, ¥, RTFTARKFHEDT
EHTHEBREE., Aaisaeltlfaskab iBaBBREE,
FrAARALTFARFFRESTENT. RFTEFAOESH TES
T A FTERGBHTFHESHT, ZRITFTEHFRATHEARY
Rk, FHAGE LIS OE—FHRAEHERER, L&5AEAHW:
HE.AKATF. B, SRZ9RERT. WEWFHEAT. HELR.
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REEZEG. MBABEY, PHFLERMEEAGROARNANEE.

BE, WMOAHFETEZHEAKFTSH. FHMNTALZTRE
AR, A phdble, RERFARG: pS3. pl6. p21. MMACI,
p73. zacl, C-CAM. BRCAI. Rb. Harakiri. Ad E1 B, ICE-CED3
E¢#. IL-2, IL-3, IL4, IL-5. IL-6. IL-7. IL-8. IL-9, IL-10,
IL-11. IL-12. IL-13. IL-14, IL-15. TNF. GMCSF. B-F K& . v-
F3#.%. VEGF. EGF. PDGF. CFTR. EGFR. VEGFR. IL-2 &4k,
P& %4k, Bel-2 & Bel-xL. ras. myc. neu. raf, erb. src. fms,
jun. trk. ret. gsp. hst. abl, p53. p16. p21. MMACI1. p73. zacl,
BRCAI. BRCAII, Rb. 2 k¥ %. #2824 KBF. mH%. RELR
BESME. FREBREE. et FARERETARTRBEEE
RN, XEFRANETACHEIFARARTELADITFEHATHE
B, E2#hFixgdy CMVIE, LTR, SV40IE, HSV tk, B-M3h%& & .
MEE. A%REOo. ARTGAPFRARTAVEBH TARMA,

SHBALEUNAERFEANT R, AP, FX., REFFT
AR FAER., #lde, BRETUAURFIEREFXEN. BF T
ARBREFRNERLA. AN EH GERRE N R E, E—AK
Bld, BATARENTERARSY . 2HREGHFEMR. B
HIhEWEE, B ECSEBMENAERMR G EREHTH
BEBAOYHNE, RIEABEARER. AR, AFARXRAREGNHH
F MR AR A PRR.

-z ey, FRATUARCGASLTREXZ B THESRT
HEBUBOEREK, RELER64L T RIP 253 TEHTHD
BASAR | HHBRBAR. N AXKSGAS Wi ik BIENE BN
8% —5Hleia s hVEGF £ 4 /f. hVEGF mRNA &4 hVEGF &
& /i #2 hVEGF mRNA ® £ BBk, XA L E£64 hVEGF %G
J& . hVEGF;s mRNA %% hVEGF s & @ Jf ## hVEGF (s mRNA &4
f A BR AR

AFHERRAGBERECNHERZAAR NG FELTAE
B—FAEHTEY: #li, SEAR/ERAERESY 1,2-RMBKE
sn-H ik -3-BE IS B A e A 1,2- = AR AR B R -sn-H ik -3-BE IS B A L AR AR
Wi, PHAIHLEZRTEFORE. R4H. ANEFFEA A4

8
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& 5t LT XA 3R A% .

AEPALROIEEATEZRRERAN AN DG T %, LaEaH
LSRN A K EYLES W T EARE AR DR EHFHRN,
AP prdasmBR e P HOBRKE, RMAERTARK X
A BERANGPRETFRAKR. ALIBHTARES, TUNES
REBRFETECHERATHHRAH B RORETREEN TEELY
FLEH R ERE.

AKAN S — AT ERAR TARAFRILARE LG M RIAHRITG
Hyditasd, FOBABAARAABBARRANBRA-ZRE
Ak, BEA-BBREASARTACENMSETFRR. AEFHBARXALR
el . EEMAMOEAFABFLTEXIHEATRE, bR
REFETFREX., BATUERFARF ETEIHIAK, FledK
b, A FRY XA bR RAN GRS REEeN, TRENTUS
—ABRIANAEV RO —REAZREAANEBERBIELRGE, Vo, &
5B/ R AL —ARAE, FATALQLEEAHA. BF, AHE4
¥R A

RAEEBNRATARATEREEZZAN ST ORI T &
¥, BFEOERBAZLENLLSY, ZASHET LT HORRK
B, BRAERTALDERANREERGAREKMETRBRK, 5
Je 3e AR R4 ) AR B ) 9 RGO BOR R BRI

EMRASWEHCIES L, RIFRANHH. BHN. K. HE.
Bk, ReRBR. BE. B, 3B, A EF. FHRLAEGFREY.
BB ZHATALEEEER. HLEABBEER, SMNAELRHEFRAX
FE. HHRFR, ARARGRS, AEERLA AR E /R4
DRRFHEHTF. HETF. AE%F. ARETLULLEFF. TURLEY
kA Hlde, T mREARER. BE. BRAFF. TORTURENKE
B, "R k. BASEa. £4HW%9. RiELST. TEARNHIFLT.
B (Blde, BH8. BB, $&%. SRE. N5 ) . SLET.
HEEF. FHE. aANE. ®IFHH. FRA. &K, traps oL RA
WpFata s, MMETAZEK. Bay. e ERE. BN, HHRA.
AEFEFF. ETAEAEAKLARELTRAN, i, ERAXE
4 DNA, Zaf. BE. Bk, £2 5. FHRFF.

9
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AEPAN A —RATERATRSZOMAERGBEALSY,
LML T HGBRMKE, ARAEET ALHFRRNEIN
MRIRTAF TR RAR.

WA & &

ATERLRERALNAYFERRE, RESTRALANES
HEAWHE, FELHEEF:

B1ei#EusrtB, LRIEAEIREFRBRAR (£) 2 UTMD &
HHXA (A)BBHEWS (100X), B4 PCREXAF#E LacZ
JE# DNA, AR B MRBREL T, TAFTRRE I MR (FFK).
BERNE: RaxBAR (£) #4/A RIP-LacZ ;) UTMD & & K
KWK (400X) . B4 PCREAXA F# & LacZ mRNA, HE4aT
i By F 0,

B2 ahiiiEthBsmsg (400X) TAHIGBRBREGD AR &
SADNE,BFT AARIP 23)-F T4 DsRed R #:i8 i UTMD &2 &
B, MHEIE: kaMRAREAOEE, HARRAGRLEEAER
At Fpafet) DsRed T K. £ L) B: BB F A& DsRed, & L
B: AZEELS, HABRBFHRARKEZ TR P NHPE
fo. A& E)NE: £ABKESE DsRed X HRmicty T4, KIFDE:
kAR REMAAAE HBE, RARRAQRASRKEALEZAR
Foatmpty DsRed ZAK. 2 FIE: BEHF A% DsRed. F T H:
BRGERERSE, 4R FLBEHEARALEEZTEFREAB N
mie, £ F0E: 2ABHKEE DsRed LA FRE T4 Fomie,

B32FT7H CMV-luc (Bi&ZEH) . RIP-ZAEH (§EF
) RE RIP- 2 EHMmLE UTMD 5 20% ¥ HBEHF 4 AL R (2E
%) AR ZEMRBEAEREE., HHBAHATH S5 RIP A
W, RIP-Z X EBEAAXA LA 4 45, 2RI XAETHRAGIEFHRR
BRW., ENFBAREFREZEINLERFBBYBMER, 284
ARERGBALE, BTFHERIFENEN, 2284 RIP-RX
EFHOTATHAR., ERERERZNIG, RARTHELESR
kik., BA 3 ALK, @@L ANOVA 47, BEIREALTHER
WERRGITFEEY (F=74.86, p<0.0001) . 4 (CMV 24 RIP

10
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st RIP 55 HRAR) HERLRGIHFREH (F=42.36,
p<0.0001) ,

B 4877 RIP-ZAFHARYNRIRLE, EAEXHBERASR 4
R ESE FTHHFELEF 28 Kot Tk & R3t. #if ANOVA o
M, RAEBERANN LS THRLIL T FREL (F=2364,
p<0.0001) .,

BSsamiIB:. EaRyE, ETAUTMDAEE, AE
%2t BB Fo DsRed & xR P, B GXIAEMRFIERN T HEG-1 7%
M, £F: #Bit UTMD A 44 . @i UTMD A DsRed 3} &
RBEFBFAMBREGAATHLFTREEARTF. BLRERE
ANOVA, 48 £ 74 p=0.0033 ot & R & 4, & F 54 Z( post-hoc )Scheffe
REEAPAES S 10 ANHEEFLR. A TIBEFTHEYE UTMD
AN IL®E, @it UTMD A DsRed #f B 4t 2 fo il i B F K *xF R
REHXRA T LEFHHBEKE, BiTRANE ANOVA, 42X} 4
p=0.0005 it 2 2 ¥ #, & FE AR Scheffe B RPAAEF 54 10 Xt
MEEFLR. REZTAHPRHMA—F AL, =526 (UTMD T K
&), 3(UTMDxR) 3 (EF*ER) RAXK.

M 6Bl APERFTTARAXRSIAHLL Y KT hVEGF:
EFafRbAE. £% 10 K86, £A UTMD-hVEGF s X E & i = R
XA P #HEFL hVEGF s —HHOHAEF, 2L EFRB AR (K
UTMD, 4% hVEGF165 jf#:, KA LK) FRAREF. LRB-FT
MR aE (+C) .

B72F7TkHKISMHELE G R FA VEGF165 mRNA (TR &
JB ) A2k & VEGF165 mRNA (& 3)B) 4448 PT-PCR £ X,
AR UTMD ¥ 3 RXKFAEF S K (#1-3) #5% 10 X (#7-9) ,
Fafl UTMD Z&%#) 1 R (#14) ¥ AF 30 X (#13-15) ¥ &3
hVEGF165 mRNA #, {2 & £ E4Tsf B X & (#4-6, 10-12, 16-18) ¥
# %A % %) hVEGF165 mRNA % . AT 278 B 45, HAMRHARR
BFThAIANBANE BT RAR. AFAZBEXR T A
%3) KX & VEGF 165 mRNA e ¢4 (&F1HB) .

B 8a-8d & UTMD L HEE 10 RSB LFA. 8a £K4EF

(100x) FAKPFLERE, EFT K EmKE. 8b £MAR-VEGF

11
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AR e mBRREYIKE (100x) B, e AR @RETY A A
VEGF; 8c 2 BS-#f E B mER ¢ 52 E8% (400X) . &
HEBLaTEMETARBRTASHEEE, ShEFXEM—HK, £
HEALNMmMBLEH, SRBAEM—K; 8d ZAFHFN-NHEH
FEHRBBMPR A FHE (400X) BB, LEHABOBELIH TN
Mg, EEWEAROBIREEFNAR LT @mit. FEET 100
um,

B9 RAZFAHEBDHLAE, EFTRAESEXA SN LA M
EEEHRE. ARIBEFTA00X TABS-#HEFREHREAHR
Wh. SBepL (£ B) ik, A UTMD-VEGF-& 2 &5 L#)
S EEEm (FR2)0E) . REIEIFT UTMD L EE L4
aEFE (REE+LF<IOum) MR GEHE. Lo FREGP
MEEFAZATMEEASRBRYIEFREZ. RE, £ UTMD-
VEGF-& ZH AR Y, LO0FFEARL S KA 10 RN 2 HFHE M, X
EZBARE—AITFRE.

B10 28 FABEBHGRE, 2577 4EE KR SIS MK
FEHAE. RHRIBEFT £ 100X FAFFNa-NFHEaOREHD
K. Bam (A£R) iR, BHREEEN (FR) . RFEIBRF
T UTMD & 2 E sy bk & (F % Ma-PLzh X G+ g >30 pm) R
W FE. BRAREEN T HEAENTAZANREANBRFEAR
ERF. KM, £ UTMD-VEGF-{ZH X R, HHKRFEESF S,
10230 Rt 2 F MM, REZREK—ANIFAL,

K AH#E

RETHF#BALTHREREARALPHEFEATE, 2K
HRALARBTHFETEANELAREYS, ATRAESHELER
FikEAL., AL HBUHLTAFTERRABARE REARLAY
B F ik ARBREALAHER.

AT HFRERALR, TEOLXFSARE., ALZXHRKERLA
AERABERBEARARBFTERBOSN. RiEd “—A7 Fo “EA7
FEEBRRABLEHK TR, MRACERZEATUARATHEAN—X K
B, KIHRERATFTHERALPAORFEZEATE, ARAEMNNAER

12
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BREALKR, AEXPARZIRAZRGBRZ.

EAAAHELLFY, A TENES: TF, %$%XEBF; ORF, 7
W ikAE; kb, Fs&E (#); UTR, F£EFK; kD, Fi# R#|; PCR,
RomeX R, RT, #4%8,

RiE “AE” AFRAGCEAR. SRIAFREHEL, AR
BERARKEMRY, ZARARAEBECELABAARFF . cDNAFF . X h
BAa/R B4, ABREABEY, CHEBETAIRENEARE 9. 444
AR, 8. EAORFFATHIAGER, eNEERFBLECAE
FERANEY —FGLEEERIAEZARLTE.

AXFTRHARE “BAR” ATHRERLSTF, 13 DNA KEA—A
MBI F—Ame. BARETREZ XN BZTAREELE 5
BEAR, REXABAK, FOETRAREERAAFIIOED T, X
EZ2ENAGFERIAIHBHFHEA., BEATAARITFHEINR
ARG REBE, RETUELIBI@MREERT.

AXHRABAE “B3HF” 38 RNA AL 46 DNA 4 LR
Ak, B FARAERABELERTHZEIF 4L L#H SME DNA
% 24 100 2 200 A s %+ (bp) #9 DNA A &. B3 F5 RNA R4
BB IR BB FER., L0KTABLMKE “HE
F* BBERTREHRME RBRT” WA FEN. BF, FTR
B EFREAH N HKAEDNAKWEGREBREAELRA AR, 2EE
A R AR A HRER KR . XLEFFTHERAATT KRN
EHHFRAMNAMBHEFER, X4 HHTHRAERXENET.
EXMRABFFMXERAAHOAEERELB G LT RER
X, BEAARIXMEAAARPAIHZIGAHFBLEARELETLEHTE
Fo 346 b #% DNA W E 5 7] A 3.

e ARG RIE “HIFAH” BELHMEARY K6 DNAF
5, A 5EARA kR, TEFNEFTFHEIA N-RuKEy (Fa
RV A 5] (pro-sequence) ) ¥IEZ A K. N FREL®B ML EAR
REBHEGR, ZETHER (E2R2HEKY) BIFEZEFAREAN
W, ZEAQRAAR ML B EE6E 64k,

e AL AFAHRIE RS T HRELB G T HL LM DNA 1575,
ARGAREEZHTHARLER. A4T T4 RNA S it BB LT

13
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HFZ & mRNA, LX&8FREZORK.

K& “REE” BEAZANAF, LoARREGERTT. X
REABMALEEEXBERMN, FARBREREALHATHEFF. A
M, BEEZHEARAE, BARLKARRAYAF. BHE S I RHY
BelHAE S, REAETUELHIBEA. RESXLEAF —REEHR,

AXHAHRE “PERFR” RH “FUTR” HALHEAN I
X#9F5, LB FTHERXARSER. ZIUVIREAFTSHAZRALFT.
R%E 3 UTRADNA# %k, EREEBMEREZTGRINEIR. ERL
A, SHELFIPBEHE R I UTR, XE[FENEHRASZ T LA
HRRATH., AXLAHRAKARE “FRHBR” X4 “NCR” 58 MHE
B3 UTR R4 ¥ KK, NCR RAFHFZHKIEE T, AXFHAY
RE CTRAIMEAEE” BBRAMADENF IR E L,

AXHRAHARE “BAR” HBEFTEL, DNA HERBIZTETRAFA
BIAMRERIAR. ASHEARGEKR, QERLE. ERKPE

ALFRHRE “HRE” REEANNE, =, UTMD #iX 3|
e B R A MM, B, BREYPEIE. LWERBRESRFARZRRY. F
ARBEFUFERGKIPUERAARARE LD TEHEABHALN
T. ABIEAA R ARE iF £ FRAKFHRETFT MVS 6941 . EKF
ERE, BHFAREZEFFTRIR.

“Hi” BL ) BEHFp AT, AFENNEOA/REARERE
FEHA/REF, ALHRBFLETALHLEREFS, TRAAXHRHS
WAFEG, RAETRAEBARG T ML TRAYG R EAE. &
S, ARFRAERAANRCEHFLRRALEHRARERH L
4.

RiE “HER” EAIATHETRAAIBAFILGHEARA,
Blde, FHHAEL DB BEGELBE. KiE “BLBHIH” £45
XA FRHAFEAZY, BFAHHALHH, AEAEAR (FRE) &
BEFF, EANEAMBRYFRITHEERIATFERARTES
W % DNA (BF, A3 H R AR CHmBRGERAFTIT) F.
AR AR AT F ik, Bdblde, BEFHWHNERIEERTHR
HEHEBREORERERB DD E T FAFREER,
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AXFFAHGRE “3% (knock-out) ” @isdlte, HHHL, £
PRABORETADTHE: $IHRETRALZRRAT NS
B, FARBEARLENTHNE (Flde, Crelox 2L F # Cre) ,
RER G THRFREARKR ST X,

AL AHARE “3 N (knock-in) ” 5t mpeiRatd S
AR EEHERE (Hlde, BAFRIVNREL) HERE, Hlde, &
HEARLABRGHIIFEN, REZAITRMERBARTAFSA, ZAT
B RBEEABGABRENGEEHGLRLRE. IANGLRCEELARY
ABNRE A B G LLAINF L OIEHIN 3N

—F @, AXARAIRAREZQWKBHKIE (UTMD) , %
RAEBSHEADERNGARKN S TRAL, QRERBERFALLEK
MBELEBERANGTE. THARMOLOSERRT, ETFARARS
RAGBARRG LT HAGIEE. REoH. 28, AFZAHRR. £
—AFHRFER, WAEBERN G LOERERRTAEKX D (10-60nm )
IS FIAAARERED ZBAAL (TP, “BE&R” Z#E
“G iz AHEBRANGARKREE FRRARCEERAK (ofad
FRFEAR) NRAEREINBRAALGETEHFEA) , ReHzh
FAREINGTHYBLOARL AT O QHENMA L, EMARARL
TEFRFBAKTERGEAR, Fldo, 280 K. BEAKRTARE
B MA AN RE, BAROCETR/ACEEMRETHAR, XL
B, —FRIAEHERANTRAIREZGHBHIR, %A REHK
ASA E B E R SRR E TSR ARG & g M8 I8 KA F) B 3 X
HFhEWEE, EF—FE, REAPREATERXETOHEILDY
Bik, LB EIAMORKAEAGREGAE Y, ZAE
BOAEBEAEHERAN GRS FIERARNG &b M ERK
R \
EFREAPHEHERFN G EHOIELEHFN Y. 2HFEN
HABRENASTF. TG, k. 2. 4%, LB, RAJFH.
HAEHRALH RN, AhiEnet . B8R, FAR. KRZK
TRARERRERRE AR, THEHRAE TN aHLRRTRERL
2. PRAOUFGLFARARBEAR. SRGARBRLALRESY. R
SN ETFABERANFZHBRYE. AENTHANOGELRRTS

15
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BEGBERRE. BEIF T EINEERZLCRAYGRAIE
B ‘

LEHEEHROIEER. BHF. BERPEHFTR, EMNTH
RAyBAHRBEY. SBRNRAEETEAYR;, FEIFREY; EXL
RERXF®, ARFEAHBE. BEARERA R —BHEHBEN.
EREDRATHREARCELEIRTHAEEELR (DNA) . BEH
B (RNA) . Z%b DNA (¢DNA) . 454 RNA (mRNA) . ## 4K RNA
(rRNA) . 4 -F3£ RNA (siRNA) . # 5 #f RNA f= DNA R A8 X
AR o Z 44K,

RENRREXABALBFHER, AATREABKCERTR
FHBmE. . 48k, BERBRFAIRER, ETFTRLAN
BAERREBEAETE. AP R/ALHEARHE Y —F45. LI,
BEDRTUARLE G —FALEBRYGEGR. B, 2HEEMNT
VABA % DNA, #/fi% DNA @48 % M4 7 EQR\EAEH R AR
FRAFH DNA #ifif iAo R E 4 B 47ie, #Hlde, pDsRed-A
MhEREDHF. WEXZOROELRRTASRAERAR. SRR
AF. AKkBF. #0BF. k. REE. ®REATF. ZLET.
Bk, AR EE. @Ak, men, #ZATF. R8REIERK
EFEMmpegEBk, T Ko A4 h R aeERx
H. BAEMAE. B FZHE. BAF. RNA, siRNA RFLFHAT
FARELANBZEAAGLFER, pEBRERXREIRAIK. SFLEEEY
B BEHRRFAR TARGRIHIFNRERRAN, FTEBIHFBIALLA
HeE. SHWAETURASASEFREFH TFRARALFFT,
i FZEHF. BETF. £#FKLETF. BALAIF LM,

AEZPERAGEREANGEFOERAERIBRAKFALEMALE
AH—FREFTENEFTHN, 6, EXRT, HES&, kA
AR EERECNGITED. REaBEERTRREHN, oS
ROKRBA,;, ShErhH, wBSHNFRAENFZSEF; TR G
e E TSI EY (ERFEARZR) ; HARMN, HRABFL. KA
BH (Hlde, AREE) . FEEFRLRAEREE. HWRAFN (H
do, FE k2. AlEFk, SRKE. MEBERTRIEESL) . X
B, RESRREHEAD, £ W4 HHhK (B, REERRRSF

16
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). BURE (B, DEEY. RHEEY. £5EK); RFESH
(Hldm, BAEMR. R, RARMY (REER. BE. TRFARR
EHHMNA/IERAN) ; AELSEFNAN (Flde, RILBFR/RKE
EHRE) « AHEHEYS (Flwe, KgHfs 0); TRE.
ZEMK. PEAYXM. 2F0%. EHE, RABREERKLDHEL, €
FEEMYRASDFEEL.

RSN sRR e, ERRT: RERN, s, =
BA, RO RMNEH, wiaksd (Fle, WELH. MéafF
4h) . RFES. MEE. $u8. 24%F%. RAAEK. HREE.
M 4% 835 . arabinosyl adsnine. FEARM BB . KEH /. Gl %,
ETREF. RAAMREF (44, PAM, L-PAM K4 XA RREF).

e, B, EBTEAFH. E4AE X (Z&LHE D) . &
MEOEE. AMMEE. 23455, LFEE (R¥EE) . A%
K, MEFFERS. AR, BREAFK. BRTRER. H
BEeEEd, EARK. &FE. BETR (n-AMSA) . 4B
BB (L-AABch#s) . Erwinaasparaginase. 4R#63%F (VP-16) .
FikEo-2a. FHEa2b. HRIAF (VM-26) . B KA (VLB) .
ARBE AN HAEE. AREAREER. AF%%. WEx, #F
3144 (arabinosyl) ; @415, WM Fo4k. RH%hak; 29
FABAA, BBk, REB=ZIK. REHMEEHES. KT
BT (flde, mBREFE, EEHE. EE@RELBT) . 28 (P
ABATE. BHB) HBE. SR =K N-TBEA-J0A B-1L- % K Bt-D-
FomiE; RAEHN, wERL. AEHE.REEX. RRER(5fc).
sk ek, AHEEB. EASEY, PP-ABRBREE (Hl, FEEL.
R¥XHFEL. #BBEEE); ®FE, FEKHFE. PDGF. EGF. CSF,
GM-CSF. REEmMAH K. M8, SRAIARNAHE. FAaRA,
BE: BR 4% 4 R AN Au 42 b R AN A% BR BE 43 . vetamethasone disodium
phosphate. vetamethasone sodium phosphate. BB T #94. JLE KA.
BEER WL E A4, ERFEEE 4. flunsolide. FFBE. R ALT 84,
SATHRRRLARE. ATR5REA. QATHRRARME. T
RAEMERA. BRFASMLERES. FTEREL. BB AL, K
K, SALKRA. RGN LB 4. prednisolone rebutate. KR

17
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B, ARBBHAMNE. BEARRAEAR. XX, TRAXD
BREETHA:, 4%, ww#4A % C. E. A, K, ascyanocobalamin,
neinoic acid. XA FEFITEY, HEMRELE T A, -2 F8; K
(#l4e, T k4L, -« MAGE. GAGE. DAGE ¥ %) ; X4/,
JedE B BB LEE. BEPLARE. —RILRAEE; B, KRS,
it 4 A, 4o amelexanox; A, WEXAEFLEATE; BHXEHY,
teERER; KRBHRA, oBERK, REHKH, P REKHR.
FEBE. RABRAEAMWEL. FLAR. ERUKETHE., ZAFBEE,
EBLAE. FBFE, PARBREE;, RAFN, FHHEE. &R,
BREME (AZT REEEMFT) . AeFRF—KEFTERT (FE
BRI, ara-A) ; WS ES, b RAE. HERFE. LEMEK. K
BIEVAEBL B, AIBRE L ALER. AiLH R (ZARHHER) fmABUR
wWEE;, REHN, pEXEELE. FE;, #EE, PAER. A5 X,
HEE, FHBLE. LHRELAF. XREEIV, 28, 4F5%. &
HhEE. ATEE. MEBK. RFHK. BABKR. RFFEELE.
RAFEEE. KEEE. picloxacillin, FRAFHFEEL. TEXFF
. CAEBRFEER. Foak, FEF G, FFF V. HFEK.
Flig AR E; REAFH, o REXKHH. RABF. IRLF. T
FEMBE. FTEAR. FAERR., REAKES, XTHF. ¥ &
B, AFHRBR. #6477, MARKRKYR; RELDWE, HRE.
BRAE. A, £2TRERTE;, RAEN, i EE; A¥H,
doab B, MAHEAN, o THE. HBEE. 208, B H; &
W, wECUBRELEK. FREEFF. RGT. FRAKSFRE;
AZIARMBR, FT. RN, THRE BRTEHTE. &4
B4, FALEMPEE (RAKBER) . SALRTERFELET T;
Y#H (ZRE), FRERE. FREREH. HEE, 2
Btb%dh, KAORE. TREE. ROk, EBRABF. BERE.
dMALHE, FTOrm. EREKA, 3B, XELE. KERE
4., RO Es, S TEREH, FhFR. BRI, A
BB, wEdRATE. ARAEEFHEH. EREEFE. HRA
3FR. ART%RFHE. ARLEEFTRALERTFE,;, 25KKRH,
ik ko B . RIEKRBE. MWMRBRFAREHARTHE. HRIAKFR. F

18



200580026511. X o ZE14/53m

TREZAFRTZH, PRAFEIERELE T, w8, stbhfe
40, Fe ML sFRsHY.

MHTALER AR BAZWBERKBBRAKT . 31382 R4K
Nkt AT OELERGHINK, LAERBREREFRGH. &
A AR ¥ A% %) 4o Sinkula, etal., J. Pharm. Sci. 1975 64, 181-210
HEAHSENHINY (R, ENYEBX) , FHEILKGA
(2 FEHIARIMALE, Fldo, WHTURCEERLEHHAERT
X, BT HFARAFLETIHH L, GAFAAEFEHLE R/
T TERRE — AR, AEHBXT, WHAFTALEHR
B, R —E@idR. TERA. EXF/SETEABRRETHERY
Ep 7 XA H B TAHEMERA, A2 TEREH, ENH
AXRBBRT ASHE, FLOEAIRLELALZLAANSHHES,
PFridst hik B8, PERERBEIEIHARRE. AHBEBRENF
B, BAEME. AMBRE. B, RAR. BRE. REATRE. iRt
B, WAEEHBRE. N-LBH B EAP-ARE. SWEFRS TRTES
HAERGTES T B2F5EKREEM. CABKRMRERARE. AR
BREHRABRIERAARE. S UBALR S EE%ESY. &) KK
5 THAM 3. M3 b oA RXEER ., A4MEHRKRE. 15-FL
WABEF 578, L4 FRLSRC 8. aEE4554A8. AKRE
FERARAEHARE. WRESAL&L, TBEARALEFEFLER
BAGBRALTAR. ZABXA AR, ARE. BB HHER
LB, TRAARMAEE LBE. ERSELHARLANBTHARE
Fig (ZFRTFARL) &, SATHRRFARMERABERS
5 21-B5 B B . #2E T LAR i A T 3 &9 3 AT A O A AR AR A R 3B
BEMHOIEEEFEALNEE, AR TE AL FARNKE
AEA THBYEFBRREATESHIBEYEAS T HEHCIEFR
BMEE RS ENER., EFML AME. AT %% (3-5-—aFR%
hee) 5o RAB. MEEEFS S-BATH. B (2,2°-—R-N-F&
—LABR) . EFRHARTAWRE. ANSEEHRRA R B
AR BRERATEBAX,

HARAAR K ARETARBETIUAE LTS FEH G5 EA
FAAAYRGHOBOAHTRFAFYSE. Mo riAd
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BB MR TABRBVALERBARERE BA A RHRETER, 4
do, FlokEEALETHES, AARBAKSE. b, TARE
EARMZARARY A TROATH NG EHLSAH, Hldo, N,N-= (2-
£ T &) -phosphorodiamidicacid 5 ZRRBEBLE A T 99 £ A8 % . s,
BAFREAGITETUARARSA TESTES, LAFERIFLENR
AR A R4, ERREREMEABRR.

Blde, MBETAANRBERRTEADNRERSS., EFXTAER
B8, RABTFEAREERLESN, MERF (ara-C) A 5-
adamantoats B5154%, ara-B ¥ (ara-A) A S-palmirate Fe 5-% 9 Bk BY
%, AHEEBRA RGN, ERA 17-p-RA®REN, _BRYT
BB, WAIRRER 2- (4% i) TELEEN, SCRAA/ER
B, REERAE- (ZFETFAKL) BEMH, FAMAX
LRBREBH., EEBXT, KEFHALERERHFETALEKN
MWEHTHAGBABK., TARBERFEHL RN IMFLEMA
LA R EMRME, ARG THNERIBRAE R X REI /ML
K. SRR EAE. Kk, ReiaF A TARELH LAHFHRR
FHBARARLA RPN ABAMKAYH AT,

EEATALNGRETFRAACA—FREINLEETIAR
FEFRE, s —HASHPHIAEHIBRAS. ETAK
PP EFRATABTIHLERFIARETABLERARLIHNT
EE L., EFHAMETFRAAGEETRRAAAAERA T LE
HAaRRFEMBRAEGHR, PR, AR CEE. HEaip
RS, B ARRBLTE . BB AR, FIEBLILEE. AR, B
BERg. SEERS. BENSER. RS, BB NEE. b BuAEIE BLAE A
(DOPC) . —Ax4aBtA s BLAn sk (DPPC) . — BB RS W b
(DOPG) . =iz BtAEsBtH i (DPPG) . —AZ48BLBEAS BL L83 Bk
5-carboxyspermylamide ( DPPES) . —ihBtA:f88L 8 % (DOPE) .
Az AR B b B A IS BLiE sk (POPC) . Az A Btid BB 28 K (POPE)
Fo— B B-LEE 4 (N-BABREETE) XTLKR-I-AR
(DOPE-mal) , #shehdEaBNg K G isa R TFRBBE. oA
e, Foab A, ARMER LBLES. RAAHEHHE., @RS,
tORBRAAE. ARAHRBRESY. ZUHBE-ARAER. Ki-
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FEAREETHIEERBE., — (TARE) —FRBEAERE
BEE, wleEE. XABEE. XA BBl B2 B3, M. 2R,
EEEBE. AL B2, 5 2R, N-[1- (2,3- =Bt &) & &]-N,N,N-
ZF A FMALE (DOTMA) .« 12-= (HBER) -3-3- (ZFAR) &
¥ ( DOTAP) . #= S-carboxyspermylglycine = ( -+ ALK ) Bth&
(DOGS) . HEMIBRAERFN L (3:1, ww) R & FTRR 2,3-
— % Bt £ 2 -N-[2- ( sperminecarboxaido ) Z % ]-N,N-— ¥ X -1-H % = &
L84 (DOSPA ) F= 7 M8 iy — i Bt A BE I8 Bt T 85 B ( DOPE ) at (3:1,
wiw) , FeellRbhFfms.

AAERANGFTEF, MBETFRRARELDERMN., A4 %%k
FEF, BERAE—FREIFHAMNEMNFH—HFXEFBENGPEE TR
EXEFMEETFRIATFARERANEAN, FRREE. RELAN,
BREBEZETALANEBFEASGEGRKENR T HE DT RN RS
ARTFRGBEBYRBRAE. dlde, K. KHEEAER, IAFAHR
BRARTARATFREEGRRL., GENZATRIFBREFTHK, FF
0.9% NaCl ¢4 pH7.4 &5 10 mM BBk 47. B H —REFTEY, BTR
B ER AEHAREARBERAEMANERANTH RIS AR, 4
A WEMRRN QSR EHRN, AFERKLEY. EHERNDEET
BRAGBARTESH 0F 0CEEANEE, #l, EXERTHRATY
5. 10-20 5-4F.

EXREAGF T, EAREALEHEEMNGRE TFRAKET
EHIN b P HaMmAL, AKEEAFTEY, XBLTHFRTA:
MEAWREQEDERANARE TRAARALE THEMETHIEE
Wo, LARA, REMALZEHAAR THMRETEE, REA
ANEFHY 55 604, ity 204, EHREFERFIETS, EMALAR
WEGEAHERANGPEETFTRRAKRZIN, BEASHRFALEY 03] 30
C.

ATHARMAEE, APCHATREZOHMABITYGRRARE
ABRERGIEITEADNMEVNBEARLAYHRS ., FHBEBETAL
B B9 355 WO 2000/45856 5+ L @32 RR-T IR BR. BEN5. #ERS .
PERRG K. AR, PeRARBE. MR &AM, B ¥ ERXER. K
RSk AR e k. BEIRBLAZR. FEIRBL LB, BEEBR 4 AR,
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B Ra B H ik Fe BE IS BLLEE . AL AR £ R 1,2-42 48 Bh-sn-H ik -3-58 R
R sk 3% A 1,2-4 48 Bh-sn-H b -BE I8 BL LB . RALE 492 L-1,2-43 498t
-sn-+H i -3-5% BR R sk Ao L-1,2-4% 48 B-sn-H i -BE 18 Bt T 85 M.

EFARAHAAEFTREEGREADRAEY, CHELRRTE
H; —RAEK; RA; A% A BHRAKER. A BfR; AT
AR, RILAK; A RAY. AARTUARLAAEK, Hld=, A
A,

e KA BHEARAR A thy, JoZ BART AR & 2| 56 T 5ot
AT FR., hEkBRATUOGIELERA, K. 3K, ZTHR.
BEG., RERRELEMD. 28, 285, LEABEIXFREABREIMY.
“AF. mEeBRT, REBTR.

ALPRHBEFT R ORBEBRLA —HIEHLEHEFRANGHARK
PO FRE ARG P agMe, MIEFTERB|TREZAMBEEZR
G REABRBEAREZEZAGAHIARELE. BREZQMBEER
GAHFARZBRETRAAREEAEH/ AR EHETHRAN, AEFEIAE
ERAEBEIRRETFAHERRN. AFEHE, —FHXEFED
EMMNRBARPHEEFRAARN, FEABRAEARFEHETENL
FEOM. BB, B, BA WS, A BANERRH e F
RE ., B EERTEADERNGBRERLSRARGEDFIRE,
Blde, £EBRASAH* DNA 8RR E TR AAG & FRMeH
Bigd, LA AR ARAYREE MG TEAAE R A DNA ¢4
BBERERRARBEFIGTROLEKE.

A—F@, AEPREAEEBUEEFTHRNLGIWNTE, L&
HAARFEZAVBREEFAEATRETHELS Y, HALGHELER
AHEEHERNGARKRE FRAAN LT RGRBEME. TAE
FAMROCEHNET TR CSERLALEHEBEMNGARRIS
F 08 AR GG M 04 B8 K AR 4G 20 A A X R OB K B B R B fRE
BIRABKITREHENR., TEAAMOLTHRYG, LAATHEK
SR BRENBENN., fle, CE2ANEIRFIOGNMOHFREL
PRSP TAKSETRAETBERGEEFENRMN 4 XEK
%) 12 & (Bekeredjianetal, 2003) . XTHEAFFERA XL SHHiEE
BB RERTALADFIFEFERRL,
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AXRAYES DI T ik T @R FHEH) T i —F iF 0
A, BERAGXEREFRETHT XRFALANTEE. FEFXE
LR ET RKLN, 2REHTEES DI T &G BHRAFRBER
ARBARBZIA, FHLAAREBHERLANELEZIN,

LG 1. EREDETHRSGIETRRARERGF &

H T #&FE R4 DNA pCMV-lue ¢4 Fa & T e ks, AR
F AT %) 50 4% e & -F B8 i 4k 5 #& (Lipofectamine 2000; Invitrogen,
Carlsbad, California) mA4H 2 £ % /¥ DNA & 50-100 A5 %
FEFBTRE 1020 54F. AIARAARECERAEDNAFLAZAK
1 250 2k, IR BRRAL-20CER.

R#4 2 $14&4% Mk DNA 40087

AR 4% Unger F A (Unger, F A 1997. “Ultrasound enhances gene
expression of liposomal transfection, ” Invest Radiol 32:723-727; £B
+F)%5 6,521,211 ) vARTHAR &4 5 ik 6 s it 7 ik FI & MBI T A BN
Jf %2 DNA pCMV-luc #4808y (FXAH4E “Bes 2” ). Bz,
ATERE Y, HEMAE PBS H A #3F) 42Ty 250 & 2% 1,2-=
Az AR Bt A -sn-H ik -3-BE B e sk (C16) 5 1 £ %,/ # DNA pCMV-luc &
A A0OCET 30 54, wEE, i PBS LK 500 fk Aoy ek
B, REREEAARKRARFETHBIEN (VIALMIX®;
Briston-Myers Squibb Medical Imaging, Inc., North Billerica, MA)
b Bl A RS 20 &, BE S EF @4 KM H 4 DNA pCMV-luc &K T
EFk, GTRROGKHBOLEFTRYILGELFTFRE. REAKE
W PTARRA R R A PBS L 1:1 A,

G 3. SEERSA R DNA KRR B FRRAKG BT
M B8 e,

Jo T4 & EH M E TS RKR/DNA 4408 FHBRBE (T
A “BF 17 ). K S0 A RS 1 FIEHERNPEE TR
JR A /DNA E AR eg% b A 250 2 2% 1,2- A48 Bk 3 -sn-H i -3-
B (C16) (AP 42TC) 5 545 10% G & & 5%k = 50
Hih, ABRBASEABRFBRSRLSY. TR, WA PBS UK
o 500 A RAEEHARR., REXKSAREDHNERZANRRARI;
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A FABHEM (VIALMIX® ) F 0-4C T A A %K) 15-35 8. Aigidsa
¥, FADNABACEEAME FRRAAR, REXEGME THBAK
W& B 0 . KRB AR H 46 &F %A PBS A 111 Hkk,
FHH] 4 WRERSH AL DNA B RRMEFRRARG L F
MR R (Bey 2) #=4KF ik DNA ey (B 1)
FARIEEEH I T EFNEHEESH i DNA KRR F T
PR ME ( “BF 17 ) FedRdl 4] 2 #1&094H Ak DNA &
MoaBF 2 ( “Be 27 ) WM EAAERATIRE, @it Coulter it F
B FMA GBI N RE, AT R DNA XX F, $E/HRS
A PBS 7tk 3 RiAR £ AW &4 DNA pCMV-lue, AR5 : X&: #
A (25:24:1) REFEIR DNA; i@if 260 nm A K THAFERME
DNA R E; @SR EKiEE DNA YT &M, s Fies 2 &8, 28
% K AR T e A H 3 A B AR R TiE £ R4 DNA B A3 406 6 B85 5h
E. FFiy 1, RAXAFRCHREGEESHAR TIELR%E DNA
BB W EBBANBEIR I AR AR. REAT PIREMNER, HRK
2|44 ik DNA #4858 (B 2) &) DNA #) &4k, EBSARE
DNA $42h AR Fa & TR AR ME (Bah 1) Y DNAKEABERS.

A1 BEOHIR o 45 4E

e | saxJ (um) RE (£ ml) DNA (pg/HEA$ie)
1 2.16 + 0.34 5.25+0.125 x 10’ 76
2 1.94 + 0.26 1.29 +0.178 x 10° 1.26

£#H S KAFHKRARL: REASA R4 DNA pCMV-luc &
PR ETFRAAGETRBRME (BT 1) XE4H A% DNA
pCMV-luc #4085 (Bi 2) fifid

1% B & # 200-300 g &) Sprague-Dawley A X K, Jl"”‘é'fiﬁ)ﬂ’f\
G W BA IR R 4L DNA f kN igid, A—AEBAd, REHFZK
RRARE T 3 F TR &R KA H Ak DNA pCMV-luc 89 44
KRB FREAGLTRIBRAMKEL. EF - AFERAY, AB#EE
BRI THH 2 FH T RPEGESE A DNA pCMV-luc #4ie
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. NSEANAZEYE, AEA=RARATTEG TR,

HEFH 200-300 £ XA 2-3m4X T (2 £ 2,2,2-=£ T8
#2 1.24 ml 2-F K -2-TBIE T 38.76 ml H,O) B A AREE. —2 K&,
REXKGMAFALGAAL., EFGFRSMMGHABIR LS FE S
mm 0, FBEFARASRMASTE. EKG HEELHWEAN=ZRNF
RATRAMN, QMIFAKI2EREREGRIR, I S3 44K B KM
FAAASRKLE., A S12 ##BZRATR S 3HHE (Sonos 5500, Philips
Ultrasound, Andover, MA) ARz EFd PIEHRABILRESE
e, SPFBEARTUARS. RAERFTHRERE 1 SR
BERAIMLh HREZRRAE 1520 04 A AKX W FTHK. LMK
SEANFE, EAEXKMIY SIHBRBUARBHERNES (RE: 4
#r1/3MHz; 44k 3.6 MHz; #Mig41.6; FE 3cem; EHEFWRS
WKk B, RESMEEER SO ms; FIAFSMAAO0; HKEHEH
50, A 75; ALAMAEEWL) AFMABRFER S, £HWN
MBERENEEF ORI BEMXIAALSE.,

FH MR A RE BT TRAKEHE T RGN EEXT
XKEWARTE, 2ABEFTTSVREBERBENNAESE, FAHE
FTTEVRBEBEFENHASE (ZEART) . ELSNEFERMLY
-k R BA 4076 09 BKOR,

BRE, BEFE, oot HE. 4 RE, HXALR;
KRS B BFRE. M Ae /e BUF B U 4 fadk Ao A RSt R, @it S MR
Yy BLESE, REFESARNERS. FTAARAARRRRA K
HE-TOCTRAALINA TREZEAETHE L.

RH#HH 6: KATHEAME: EHASH 4 DNA pCMV-luc &
thARKMEETFRRAAG L PRIBRME (BRA 1) 2848 Rk DNA
pCMV-luc 8 b By (BF 2) HRATHEHILER

BERAAFHEGHZAESHRZE (Chen, 2003) , sFtheLiEs] 5
AL LENERFAL: WASE. BASE., 5. FE., i
ERTBWLMZHAAGREA., REFAZARAEFRAERRRE L
EREHLME AR (0.1% NP-40, 0.5%B E Ao f= & & B9 4 7],
Promega Corp., Madison, WI) ¥ A Polytron 3 3%. A5 4 & A 10,000
g & 10 4%, & 20 sk AR F EF R ma 100 7 & K8 RS 4% F
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#% (Promega) . itk 5%+ (TD 20/20, Turner Designs, Inc.,
Sunnyvale, CA) A& 4-4rA*F X84 (RLU) REFALS. EAFHL
X #] & (Pierce Endogen; Rockford, IL) i@ if Lowry 7 ik 8 sk it ik
(Brown, 1989) R EEAMALE. i I AL, ERXREAAEA

EEAA M4 DNA o B FREAKRGME, RA DNAGNE., WA
RF BESE AR A e, EFBRAA TR RRLEEL,
AARFEZOHBAEIREARAEZRAT ik DNA B ERHAH.

£#hH 7 B EFRIEEEASH A DNA ¢G4 KK 0 3 F R 4&
& % L RE R AR

BREEAI TR EGTR, A2%1,2-= KX -sn-Hb-5EER e
A (fe 7 1-C12). 2% 1,2-— A2 48 Bt X -sn-H 3 - B BR A2 4%, ( Bz & 1-C16) .
K& 2% 1,2-— 2B -sn-Hib-BEE e (B 1-C20) Fl&RH A
F R A AR /DNA Z 44k 8y & & MBS R ik ies

£ 2: EEAH K4 DNA pCMV-luc & 8 & F I8 R A& 6 e Fo 4

A f&# DNA pCMV-luc #9085 W& EREN

B HELN TSR B
RLU/mg. & & R/%4TF
B 7 1: N2 WLV | BLV il AT B LA
X8 1 724 22496 | 12478 | 165.2 7.8 0.4
X &2 501 35423 | 16883 | 148.8 13.7 0.4
X 83 903 29372 7137 112.2 16.8 0.2
3948 | 709.2+ | 29097 + | 12166 + | 142.7 + |12.8 3.7, 0.3 + 0.1
164.2 5281 3985 22.2
Bt 7 2: N2 WLV | ELV i AT B ALA)
X 8.4 149 2632 1410 1.1 2.1 0.1
X &5 182 2219 1890 2 2.9 0.2
X 8.6 116 2662 1171 1.7 2.8 0.1
348 2504 + | 1490 +
149 +33 | 247 366 |1.6+0.42.6+0.1|0.1%0.1
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By 1=de 5 3#4) 3 F 4 & X HAH pCMV-luc & A & F 18 4k
R fkit; B 2= R4 2 41 & 494K pCMV-luc #9888 %; LV =
ERE,

dm £ B 4 P ATE R FAR A0 G B BAFAE S A A T Ak, AT
HEMBRF QAR DTG EFREAZMMMYG, HAMKEY DNA TR
ERXK B I m. C20>C16>C12,

REBEHES S PALEKTRNXIENEFBEER T, FANAXRE
A 2RAXR. REBE LA 6 TR KGARBFRATHBRL,
BREEXTIV LS. My 1-C16 &2 F 8 4 DNA £ £ ibif i% 3
Foll o,

&3 RIBH R oM E A AE

B | AKX (pm) RE (Hml) | DNA (pg/E/#8)
1-C12 1.75 + 0.24 2.78 £ 0.48 x 10’ 0.26

1-C16 2.16 + 0.34 5.25+0.125 x 10’ 76

1-C20 1.92 + 0.42 1.92 + 0.24 x 10° 128

A 4 E#AH R4 DNA pCMV-luc #fa & F J8 R4 69 B 7%
M RATHIE®

FHFBHARHRAEBRETN
RLU/mg. & & i /54
B 7 - N2 WLV | BLV B AT & LA
1-C12 |48.9 +26|617 +421| 195+ 86 | 0.6 £ 0.4 | 0.6 0.1 | 0.1 + 0.1
1-C16 |709 + 112} 29097 + | 12165+ 142+65| 12+8 |0.3+0.1

4823 7831
1-C20 [440+120; 2760+ @ 1310+ | 29+11 | 10.5£6 | 0.1 £0.1
1262 821

B 1-C12=% 8/ 2% 1,2-— X8t X -sn-Hh-Bia ek (C12) #
&89 B FRSAK/DNA E A4k ey b A 4k i8; By 1-Cl16=3%
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A 2% 1,2- A48 X -sn-H ik -BE B R ak (C16) #l&a9fa B F A8 M4k
/DNA £ A4k by o MRS R e, By 1-C20=5.# A 2% 1,2-— X ® A
-sn-H il - B AR (C20) &6 & TR MAR/DNA okt i
BERA; LV=£ASZF

L4 8: & FfeRAEEHEA KK DNA pCMV-luc & fa & F
B8 J& 4k #5 OPTISON™

W FHEEZBEMBFMBAK/T+4 DNA F 444 OPTISON™

( Amersham Health, Princeton, NJ) f%#& ( F X #&4 “Optison
Formula” ) . & 1.5 ml % mA 1.5 ml OPTISON™E % (£%F
F+ OPTISON™4-4 5.0 8] 8.0x 10° A& & & 34k, 10mg A% 4a,
USP; 0.22 + 0.11 mg/mL NEAAK; 0.2 mg N-LBLERBR; #= 0.12-
mg F8EF 0.9%FA4AKER ) . % OPTISON™ &% & 1A 1000 rpm
B 1 o4, REFEFTHRER. BLAWN, ¥ 2 Tk DNA
pCMV-luc Am A 100 # 5 Fa & F B8 /i 4 & & ( Lipofectamine 2000;
Invitrogen, Carlsbad, California )3+ £ £ :BR F 15 2-4F. % OPTISON™
LR AAPTIZE R E TSR ARR 4 DNA B 64K, SHRRABRE A
a2 B FBBREREY. H2ARSHHETEIANRKRARKRITA
FHRAZE AWK 20 4. F74% Optison Formula RA W EH X G
Sh & g A4 DNA 8 4K,

FRIE L) 5 T2k ¢ 5 B Optison Formula 36 A T X &, &4
RHE = AKA. REZHEG 6 P RAKEHALBATRA K R
Z, BRAAVELE, AfF 1-Cl6 £ E 58 it DNA £ %30
ey, AASPHIANEMYEORRL, RERBAKFERR
B A BRI 4 & OB M E B W R A K E.

4] 9: £ & 4A fi 41 DNA pDsRed-RIP & 25k s Fa & F B8 L4k
IR AR ANy R SR R o

g P 3 K F B, E/is DNA, 414 K& 44 pDsRed-RIP
NGRS RN R AR ) S
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& 5. R# A A A DNA pCMV-luc ¢ fa & F g &K &
OPTISONT™ k36, 8e. 75 ¢ % X K B 7E M

BHIBHURYRAETRER
RLU/mg. & & /94

S A | WLV | EBLV i B | LA
X &1 | 28.6 | 25857 | 8025 | 28.9 39.6 5.1
X852 | 244 | 38722 | 1503.6 | 9.4 6.2 2.9
X &3 | 585 | 3852.6 | 2910.7 | 28.1 9.0 6.2
45 | 372+ |3436.8+ 17388+ | 22.1+ | 183+ |47+17

18.6 | 7372 | 1073 11.0 18.5

LV=£AXQ%E

BREE®RS S PHRANRFZ GO ARG REL X,
Koty idE B X BRM. ATd AR RS T0%69% R5F 0
GEEEP@MIE (FAREETHEE) KF4.

FHG] 9 MR EMAKIRB A G IR EQOAH A #E

FEABAETAIREZOHREHK (UTMD) K& &R F
ERHHHEENARBENN TR, AEARCEARBRAAMEANS
BRI EBARE. REFEAKREIZI X SARA AR F BRI
BRSP4k, @it UTMD &Mk 5 BamedbiT 4 B4 i dadad
BRAAAXREEERDHT (RIP) AL ER, REXBRAZIE
% RIP-ZAEHBHEASIH T HEBGELRAY. HATHREHFEY
%%, A UTMD #if RIP-TB & I ik, XFHMHTIREEIE
ORARHARYE M, £ARTFTREERFE M, FRBRG T HEKTP
Ak, B2, RXLFike) UTMD Safety ik A iF ol B3R % X E
B Rt EI ML RDED T HPEE .

BE ARG R EIEH AR AR ERF. T BABIRA
FRLAH1EFEL ", RALMREBEAME @GN A & S EAK
RN ELA ML ERINER. 2ABEARFE 1T 6EFELRA,
FELBREEFREH)RBRAMII AR ERNY, XES5EAR
HENGhlEiE, wETHEELABRSTA AT AAEZI| MR L ANH
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BMRGEIUBRFPBAE, AATAF LAY XGELAGELE
HHan . REREBRKCZAFEHK (exvivo) ¥ ABH X443
Bl ™, e RMFRAFAN KRR, KA A BEIBERA RS,
Sh, BHAELRRBBARSZETFRER, LERHMER. XA,
KB RH, ARFEXELARSEHEREARTRAGRS. AR
DNA REBRAKRBAREARE LR R T ZA L IHEIHGRARE
% Ay k.

FEATRALEZEHMAKRR (UTMD) a2 AL XX E
KAHHETER, TR ETZ, HARABANFAETHRAKRER
KFEBIAABMOH BB RE G F a5 mh T il iE HAR-ieE 4
R, REKBBZBAR-MBMOLOARBHRAZTHINEREELIRFAR
BEHMRELZENEFHEESKR, AXEFHELWAFTELR
FHBEEZEFE (LA EES ), oA @ik iAsmhae 2,
EHARHEFRA BT PREAERFH Y BHTF, Pl
EFSER7E "R a8E24 """ R I REBS T HEK,

UTMD &2 A FHREX B A VEGF -5 1) o F 4 R¥ed KR
PL(LFTEHEAEA) . " AL AHATRELAR AR 2P R
Hhd), RAXRAKREE R T ERGREGRE FP@ICH 7B,
AR B HBRAATRHABEGHERE, sk, UTMD 543
B -1 A AP F R L FRE NGRS XS, X ERERN
UTMD #4: 24 B ol B8P sh sty K -P i £ 2| REF S W eIk &P
BB, ARREFEFNEABRAT T FHREATRTE,

BMEZ, AIfaE-FRRAAKSBARAE DNA, E/f4k DNA BALT
CMV £.# RIP 2% T FHIREAXE LacZ. DsRed. RAHZ RAE
BER A CEEEH-1 A8, FAMBETHRAAREREBEBBITA
SAARARG A A THEAZFRESH A 1.9£0.2 um F= 5.2
+0.3 x 10° A~s8/ml, K 2|84 KA EH 250 £10 pg/ml, £ dAE
B2 4y Sprague-Dawley X & (250 g) ¥ A A#IE 20 4% 1
ERA-BMAERRANR (KARBEOHE) . B FIREBRIELAR
SRR MAGEIR A X it FARFRAREZLAENR.

Ji% DNA 8B4 PCR, B 1 (LF5 ) B) 5T 4H#H % DNA
R4z PCR 98 %K. EEAMKR (LERE) FTAIBRXNG R A
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DNA., ARERAWGAEYT. M. FEXRSAAKRIAEGHHEA
BREGEDBEX., ERERIGBE: ARREFTHBNTIALER
¥, 5 F4H CMV 3% RIP £3)-F# LacZ X DsRed A7t A B &) f 4
MEXAEL. R (RAARBEGBARERAREQRE-BE) &K
FRET-HMRBRAFGAERENER, XEBRAREABEMRMKRAL R
AR BT AR A

mRNA # & 4: RT-PCR. % TR FRG%FH LA, @it UTMD
BEXRBESERST (RIP) B ehRl FHEAK. B1(KHFINE)
R T 4542t B F £ RIP B 3h-F 324 F & A &) DsRed 4 & 4 #) mRNA
49K 1x RT-PCR 4 REA M 4. E¥EA MBS F A2 DsRed mRNA, {2
R MM TR ¥ &A A 2| DsRed mRNA, X ¥ RIP &3)-F3-5 UTMD
% i% 49 DsRed mRNA SUE R bR P # . A By RARRE
E, TENBOLIEEFREGHKA, LacZz RE-BARERHRE G
DsRed Jf -4 .

Bit A BHAMY DsRed AR EPMRAKFRS., BEKLE
DsRed ZEARHBEARUARRERFARTHREN ZERGE YA
., B2EBTREMEYTHRE K DsRed ZHRHRE, EX&
BREAPmAY G —8. AaERABEE 568 nm A KK
500-610 nm # X Sk K FE5Z DsRed B K (£ 0B, TH) . &
AR EGERAFLH AR R AL F R E, £ 488 nm 493
& k¥ A= 490-540 nm ) XA A KHFEEp@E (FRADE, THK) .
DsRed ot B £ 59 245 (H2 B, W) iE8A DsRed FH K
KAEETFHRSEPEET.DsRed EFARALETRAR-REXTERAREN
MEAEA, RPHEPMEFFE. s, BERHFRELEZT R
27 DsRed RiAt9Mk 5. kA ARBEE (RARE) KA BR
%5 (LacZ) A ARG WA REEA R THEEFTHARE] G DsRed
1725 (REART) .

DsRed A A0st F A M Z B EHomH I LALAB2PREF

(REFEIA). RALEEAS, AEATIAFYEFT DsRed TR
B A4 RG LB ESEARARTEELRMFRE, ARSI
AXgTome (R&E64ES5, FRIB, R¥F) .. £EEH/RRK (F
B, KE) 29 DsRed ESMNREMGhBEEZTLEEL, Rt
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W 27/530

BEESHRERREFLLETHRESIA.

i@ 1234 DsRed MR BB S (RS EFHE) 3 x100 &
HEREELHRE, ERXREXL1FYET. 5 CMV-DsRed /i #2481k,
F) RIP-DsRed X MR B HL KRB EFEF (6727%5F 20+5%,
F=2351, p<0.0001) , 4= L @48 2|5, MxTBAE (RTARFE LacZ
k) REHBRERR FHAETTRDE L,

& 6. vA DsRed Pa bk ik 5 50/ 500k 5 & Pkt Ak 5 2 X100 % 2 69 Rk &

XRH-AE | HFEA 1 BIHA 2 HHFh 3 &t
1-RIP- 16/23 18/22 15/21 49/66
DsRed (69%) (81%) (71%) (74%)
2-RIP- 19/32 17/27 15/22 51/81
DsRed (59%) (63% ) (68% ) (63%)
3-RIP- 8/12 9/14 7/10 24/36
DsRed (67%) (64%) (70%) (67%)
4-RIP- 17/32 20/29 18/28 55/89
DsRed (53%) (69% ) (64%) (62% )

5-CMV- 3/21 7/25 2/12 12/61
DsRed (14% ) (28%) (17%) (19%)
6-CMV- 9/32 7/30 6/31 22/93
DsRed (28%) (23%) (19% ) (24%)
7-CMV- 4/20 4/17 5/19 13/56
DsRed (20%) (24%) (26%) (23%)
8-CMV- 6/35 4/30 4/28 14/93
DsRed (17%) (14%) (15%) (15%)
9-%t MR 0/24 0/32 0/30 0/86

—AeH 8, KB HIEAH UTMD 5 1+ $# KB R A5 RIP ¢
HORBGBBEFHEARAAZTAZAN (PRFRE-HFTX) AK
#HEBFHKAT AR SHPEIE.
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RERXAREFBEAREAR. ERMBRTEENEXABRAERERA
(E£F. M. M) foBF RN (8. BIRFRNL) BB TE
A, UTMD 5 4 RRAAX A FRNEEHBSEFHRAETHEFMI;
NEORAERTH RLUMg BHK. BIBFTH=ZAXR (H4
=3 RAR)H#ITHILBETPRAETHELGE., ZARTFEE=
BAR: B% CMV-ZRXREEBBAFAEFTRDRKERGSHH; #
% RIP %A ZEBHBAFAEFREHFKARGSH; &L RIP KA
S BB AFAEFERDFAL 20% B HRGRARG Y. SFFHHR
XA A RERN, AT CMV-EXEBHHB Y, ERAERA
BHABETRBIEAR PG ER, ERERIMGTHBENRELE T
EARRBEMN, 813 ANOVA, BEZRRBREATHERGEFZ
Gt F B E 6 (F=42.4, p<0.0001) , BA 5Bk, MKEFE
FRBESHHER., LAEENE, 5EMAL, RI-ZAEERE
B EMIEMT 100 42 (298 + 168 RLU/mg & & it 2.9 + 0.8
RLUmg ZAK ), AP EEARBELT AREHRALAE B QGITEEANG
.’

5 CMV-% X E8Amk, RIP-XRAXBREEMRMELTHEHN
¥R 4 4% (298 + 168 RLU/mg & & Mt 68 + 34 RLU/mg &4k,
p<0.0001) . 544 RIP-%tE&4m, #HHBRE & —FHFRBRK
K 5 M 32 5% 3.542(1084 + 192 RLU/mg & & & 2 298 + 168 RLU/mg
EG K, p<0.0001) , XM UTMD # £ 2| sk &5, RIP LA £84
AA2AFHIHBYSEGAD. 2ARKTR, 51F RIP-KA KSR
b, M HBRPNEFRHERTFRAXHRKZAWRAT (17212102 RLU/mg
EG K A 53+23 RLU/mMg &K, p=0.0057) , BRFXAMBE LD
FRHESZATFENLELG HE. AR, RAATUARN T A
ALH)BEFRETEGREL,

#it TUMD AR ARARYNEZ, AfBGXIAy, 44 RIP-
RAEBHAAENETTARKRZRYENE,. A UTMD 5 4. 7. 14, 21 4=
28 K, B HRAAIRKAMNEXATHER, B 4FHF, A
FA4RINFTR, RAEBERTR—F, 2% 21 RHJLFRR I
( F=234, p<0.0001) .

Wit T A1 AR &) UTMD A~ R EZ AT R B K LA
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HBERRAKE. ANGARTCRRAG FTAIRE FIE T H e R 8/
kBB, A Km SR (S, THEEH1) HtRAAFHBREE
SUBHEBANTELLS., VAR, CEASIARA THAZEL
UTMD @ &paRI A BREREUARBAFELENIDT T TR
BHEARATHNGEEARRLAE, FXRKXAREMRE, L4F
BEALTRIP B TFHRFTHOLELESE I XRANALE. HROERAS
A RIP-DsRed ##ka#zedi KR (n=3) ffBFRKEFAR (n=3) .,
EEALZAUTMD B £ 54 10 AR HHBARHEGLFRE.

4o B 5 ¥ A%, /& RIP-DsRed XA B F R BAY, hiFhhE
KEFHBRKPFENAEAREFAREL. Ak, £ RIP-THHEHE I 42
i, hFEMREEINSE 5 ANHEM 4 2H03F 10 RHRFIL G
(F=11.5, p=0.0033, i & 5 @& ANOVA, LBz B) . 5§
MREENE ML, £F 5 K, RIP-TE#H IXEGXIA T oFH
B9 AP BAR4EE 30% (F=19.8, p=0.0005 if it & £ ) ANOVA, &
@bt B) , REAAF 10 REFRFEAKE. @35 10 Xod4
BT OBEE ] BARRFHLERPESARH/AT BT UTMD
MRS GEAZELTHEESE I ARG —Firie, XEHEBRA LA
*F B, A RIP-C % & 1 AA#4T UTMD ¢ 3 A XAk S+,
TREXMNINGOEREIZORAIHEM, E2, BSHHRBEFTER
A HUTMD 2 A B AR SRR B £ EHWAHELPAIE.

UTMD &) 54, BB G A8 H XA B+ UTMD & @4E4T X5
KAEKRAIEE., £4AXAT, AXLK. UTMD & 1 )8 Fe 24 ) 0@
FThiERNBEARBHE, AREFHFALRMEAE UTMD ¥, #HAT
UTMD A RAETEFHRKFLEFRRAEFFITH. it %
RIP-DsRed A XA BARAARAFRHEERTFEAEZHIEFK
T, REEBFTEFTHRBAEAS.

FEAPBETATFRAAAREXINREYH TR, EFTR
# DNA #)i# i 538 $4H A e & mRNA & &4z PCR =4z RT-
PCR B2+ 7 /i#% DNA &jfiE &k . sdh, % UTMD 54+ A RIP
REHARARGRABELASERAN, RRYTHABRARSAPMIC
%, sbolh, 2H P RIP-XAEB/ALE L@ UTMD i# £ 3| bk &5 5%
BHABESHEE, BATERRAFEREXREHGARNE
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m, REFBIAGHBERABESEAEEHIDOREFHER LR
Es, R XRAARABABEINEOREIVEIRGGFE A%
%,

#Z UTMD F*## X BHHBOARARMEIA R AT . Hix
BB oBus I A0, BAPMEAFAXTEREE IV(LAKT
ABUB)MEACMNHUIZHHHEARE, Z8HEHHENT Sos
(H6mM)AFE AT HABNK MR EALALEBTHHAERATEHNT
HEAMOGEYES. A, TEEE IHHEELAIK Sis (£ 0.5
mM) . Ak, XM T OEAEINRABFNFHRATEE
MEREOBARGRSEIRTRAN IR RERETGES, ¥
o, CZEREEE D RPmIEPIK Kn BB F RSB RAFH
SR kL fekaEE, RAFXEAR, FolBidHkHEER KL
W2 AR AR R FTAE R 4, A AK @i UTMD A &b A8 8 B
Tif £ 3P, WA AR FfAR S PimEe. |

ZEAGEHAET DNA MEARAP@MEN LA R iR, K
BEAKE: 1) ARRABEBREEZREERAR, BV THAREE
REFAFLGES; 2) AXEFHEMERTRA RIP B3 FRA
THRENVESEEYPMICH K, DsRed REXRE L KRSl
Momid RERVREFAER,; 3) ERABLWMATAALLH
i, HRTHBARBRFR (B HRELINRBRIKEFERN) &
FH Fod) RAEEAR G TR EAMMR T AL RS IIARY
MR AR . |

i A x e E ARG ERFHGE A RTHHEIA.
ARNEGFHTY, ERIP BHFEHTFTEATRAFHALAANEL X
ik, YRGOFEBN, FFAFTBEARATB AL TFRERGBZT. b
s, EAFEREXDAATLT AR, CLBETHBRIRARLE
BHFAESRNGE. BBAERETRAALKHE (hGH) . ® Es bk
BEYREBRYRE P ALEERER AR, RARKHA, BT
AR AEAARLEBE (Flde, RIPEZHEFBREARAR) 2O FE.

ATBRIREBLEHELAR, REARFHBERZTAR THHME
REBHBRFRABLZGBHRIR, AXEHEF, TUEAAHELRL
FUOHRAFANBGESE, ATAREFRGEAKE. BEFLERLE
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WA IR, Kk, TIAEMHAA MM RIP B FARATR T XA
EHER AL RHEP@CEEA.

BEARCPRAEANGAS AT ETUARATEALEZHXOE K
#, FHEREPEASRBEBRTELEEFBEBGAXMEG T X, 1R
BHRATERBREPEBY AS LERKR., LR2RE—2FHZATFRPP
MLk TFRBEANFHHIR, BT L m/ Mt ZER e T M@
ot EEmBANFHER, REEER, EHTARPLTFRAESR
BFXAEREAHLFROREGAR. *Re, XEFHGREER
FEBHBZNRGAOELR (FHE) BUERHE BARILL. & LA
PEREFOFTERBTREYRERR IEL, ARTAE 1 BRER
SRR T AN B AR ER RN THEEREGEGEFR%E.

AXEFHALOYFFEETARATLRABRA. BEEART, B
M FEE AR MmN ENRY (EXATEL) BRIDHRE
WE S APMBAGEE YL EA 2 ABERTPEIRR EHRAN
MELER RABER, PRACBEETATRAEZ B LEFPRIET B
EXHERE ( “BBEH” )HBRASR, PPURBHEETHEEY
MEHE ( “FHBHER" )Y HER., AIXKFHRARFETAH
BAAMERZHIBABOAR R RS 2 ABRAENGRET. 3
S, BiehE AWM ZH (Maturity Onset Diabetes of the Young
(MODY) ) ¥ —HEAMTF AT EEFPERA MG IETRA
KRB — e ARAERE P RLAAFRERNRERFHHTRTNA
AZERTEAGPEEELLERY TR, RE, MAERATHHEABRL
3 AR de s FH RNA (siRNA) 9 RAEMERA TR E, * 24
siRNA #9469 UTMD A~ &5 £ T A T4 (LA, TRE) &3
B pmeh At T HERRAE.

X & UTMD 7 %. 3% Sprague-Dawley X & (250-350 g) A MR
A B (100 mg/kg) F= F R K% (Smg/keg) B, BdFHRT
# % (PE 50, Becton Dickinson, MD) A& Z A Hh. I H)
£,5t3 E S3 # % (Sonos 5500, Philips Ultrasound, Andover, MA)
VAR A B AR AR, TUARHEZ LT AME, RRELETEMNZ
W, BRAPEIAZABRBRIARLELELEEE, RAKERAE 20945
Med3mlh etk RigE I mlReEg, 28AREHN, AL
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Pk B X (4% 1.3 MHz/40 3.6 MHz ) #4 1.2-1.4 9K I8 A= 4 cm
B R E R RAMERIR. A ECG 31K (R BVEE A 80 ms) 4 5 Bk vA
BH4RSHRAPEER 4 MRFBRE. ANCERPRLREZRA
UTMD #47 A B# £ RELE LK. "ERATRL R, B
FTHAHNER. FREBAMARXRMHEFTHTH. 4 RELRKX A
W IR kAR

SARBEHREBEZAMAAET. P RELXPATNBHLGOH &
Fpg kR me. 2 ARLNA T, ¥ DPPC (1,2-—4x488 & -sn-
b -3-55f5 BE A2 sk, Sigma, St. Louis, MO) 2.5 mg/ml; DPPE ( 1,2-
—AZ A B A -sn-H i -3-5% I8 Bt T 85 A&, Sigma, St. Louis, MO )0.5 mg/ml
Fo 10%H b g m kD 2 mg AEZERA 2:1 bl iRe . BiZBIE-R A
HEAO0S mFLXAET LS mFERSRY; HEGTUEZRMEAN
A B 7% A4 (Air Products, Inc, Allentown, PA) . &#iE 40CiE
H 30 o4 REALFARASSBZ (VialmixTM, Bristol-Myers Squibb
Medical Imaging, N. Billerica, MA ) M3k 3h 20 £, g RARZ )M
BMEMAEZFAESHEAWNENKE DNA HBRAELFHILGERFE
. EFFTEFHRIFA PBS sbEMBZRAREARM AHRAE DNA,
Bt F A4 % (Beckman Coulter Multisizer IIT) @& L & P 5 &)
T HRARE.

JRAMEA, A QlAamp Blood X5 £ ( Qiagen Inc, Valencia,
CA)RIBA FRHEALPAK RSN 2R X LA EE DNA, #if
1L SKBAEHRE HALEY FTEE PCR 3|4 M Sprague-Dawley
XA DNABiT PCRYy¥A4AAFAXRMREEI1LESTF (RIP) ., $t2F1.
HAF 1 (RH4ETF) #5h2F 2 (AA-412 2|+165) #) S K% 3 bp

(GTC) # DNA F B (FRFI AL A T RI&AFS ) @

714 1 (Xhol) 5°-CAACTCGAGGCTGAGCTAAGAATCCAG-¥
(SEQID NO.:1) ;

714 2 (EcoRl) 5’-GCAGAATTCCTGCTTGCTGATGGTCTA-3’
(SEQID NO.:2) .

5t PCR =4 i 37 A5 4 2t R b ok i HF 8 i QIAquick Gel
Extraction iX# & (QIAGEN) #k4b. # TiE5%iZ A4 %], A dRhodamine
Terminator Cycle Sequencing X7 & ( PE Applied Biosystems, Foster
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City, CA) f£ ABI 3100 } B 485 #74X ( Genomic Analyzer ) E# 47 PCR
FHe BERA. K PCR Y 3¢9 h B A Xhol #= EcoRI 3} 44 5 & 4 3|
pDsRed-Express-1 ) Xhol-EcoRI 43 %, pDsRed-Express-1 £ £ &3)F
& Discosoma sp.4L & % %% & i (DsRed) /f# ( BD Biosciences) .
4 20 Wl #5 20 mM Tris-HCL, 0.5 mMATP, 2 mM —#i A48 1 ¥
{549 T4 DNA £ B8 P AT BERAN ., BEFETRATERLN L
. 2 &feshtt, FBRBFAERRGEEAARE.

wTHERZALT RIP B FHTHERSE 1 AR AL A
QIAamp X #] & (Qiagen Inc, Valencia, CA) ARIEA = H &R LA
M Sprague-Dawley X & MARIRIRE RNA, R E A RT-PCR X # &9
SuperScript % —4 42 % % (Invitrogen ) 3% mRNA i# 4% & & cDNA,
Bt ERLE SKBOH B ML LY THY PCR 7] 4 it PCR F 3%
T B 1 cDNA #54K cDNA (FR$FI M4 2R FREAFE) .

214 1 (EcoRI) 5>~ AAAGAATTCATGATCGCCGCGCAACTACT
GGCCTAT-3’ (SEQID NO.:3) ;

24 2 (Not 1) - AAAGCGGCCGCTTAGGCGATCGAAGGG
TCTCCTCT-3’ (SEQ ID NO.:4)

BEMAIEE FH. % DNA A EcoRl Fw Notl LR JE &4 3|
PRIP3.1 BAReysf fég4x %, Bl T RAFTEARLYGLE. 2 FH 0
i, FHRMNFAEARFLEAARE.

J F# ) DsRed DNA #) & 4: PCR. DsRed 3| 4. 4& F 42+ DsRed
DNA ¢ — 2t DsRed 3| # ; & 41 % DsRed 125 ( 5-
GAGTTCATGCGCTTCAAGGTG-3’) (SEQID NO.:5) #= DsRed 690

(5-TTGGAGTCCACGTAGTAGTAG-3’) (SEQID NO.:6) .

%365, 2 Bpi@it 200 ml ShARk P9 A3 64 AKX A& % 5 A
100 ml 2% % & F 8 A= 0.4% X — B b 473 2 B2 . MR 0% & 0.5 cm
NEHEBTF 20%EREERAEICHER, REEAN-86TH OTCKRT. ¥
FBh S5 um b A h BETRARGKNIH FE 4% S RTFTEF 4CT
Bl 15 94F, A PBS ¥4 10 mM HRABRE XK 5 44F, A PBS F %k,
J PBS ¥ #) 0.5% Triton X-100 4t 10 o4, 38 PBS # 2k 10 5-4F.
1% /) PCR DIG Prob Synthesis X 7] & ( Roche Co.; Cat. NO:1636090) .
E—AA—ARTHEAZELA. REREAN LEE THRARKY

38



200580026511. X OB B ZE34/53m

K #9435 “Hax (boat) ” ¥, 3% 50 ul PCR B &% (0.8 43 Taq DNA
248, 2ulDsRed 3|4, 3 ul DIG-ANTP, 5 pl 10x48 7 3% F= 40 pl 7K )
FeNFEAE 3k K 5128 Assembly Tool (Perkin Elmer ) R4 =B &
1 A 5. 94 @ i AmpliCover Disc #= Clips & £ . A Perkin-Elmer
GeneAmp % % 1000 4o F 347 R 41: PCR: RARFFAE 94C (1 94F)
J&, PCR#AT 11 AN4E3R (94C 1 44F, 54C 1 948 #= 72TC 2 94F) .
PHE, HBEELEA2xSSC10 544 05% % B TR S 54 F2N
PBS 5 54 # k. A A T DIG 4@ (Roche) &) 5 o4k 3% 3% 4 446 3
BANFREFHYDNA K, REHJFHABAERE. §4, ¥W0A
REMBERERT 30 24P ARKAASRRARGFFFEE. RE,
¥ BB 50 ul #-DIG &Fk (1:25) £BFFITCTFEFT 1 0. &
FEEZHTHAPBS shik#BKA IR, BRSO, RERREHAA SO
- R-1gG #FRFFHFRAZER (1:25) AITCRF 108, BRE
TR PBS ik B A 3Kk, HRS454. kA A S50 ul #-DIG-%
XE®R (1:25) AITCRE 1 I, HRESHTA PBS soiExHEKh 3
KBRS .EE, BWA & 70% EtOH. 95% EtOH F= 100% EtOH
PR, BR24, A=FRENAKFZA.

B F# #) DsRed mRNA # &4 RT-PCR. DsRed 7| % . /84t
DsRed ¢cDNA #) —#f DsRed 3| %, & {1 & DsRed 125" ( 5-
GAGTTCATGCGCTTCAAGGTG-3’) (SEQID NO.:7) #= DsRed 690°

(5°-TTGGAGTCCACGTAGTAGTAG-3’) (SEQID NO.:8) .

o P REGEHEZERZAREWR . EHEAEIEAR LA S0l REH
#% % (Invitrogen) (5 pl DNaseI, 5 ul 10 x DNase £ i3, #= 40 ul
AK) 4T DNA B4, £/, A 25CRFIR, REM PBS ik 2
K, RS 4.

WHE R EHEAEEA LA SO W EABT A SOl REeHER(H
F RT-PCR # Superscript 5 —4£ 4 & % 4., Invitrogen iX#H £#
11904-018 ) (1 ul DsRed727 3| 4 ( 5-GATGGTGATGTCCTCG
TTGTG-3’) (SEQIDNO.:9) , S DTIT &%, 2.5 dNTP, 510
x 4/ %&, 5pl25 mM MgCl, 29 ul /K#= 2.5 ul SuperScript II RT) i
7% —4 cDNA S . REEZHRANHBEREA A QL2CER 2 bo; A
PBS #bi&k 2k, HK 5547, A 100% ETOH &% 1 547 T 3.
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A FH#R DsRed ZAR. REXAMRGHLEEHLEARNLFE,
¥ Sum Bl BHinh £ 4% 3 RFEEY 4CTF B 15 4475+ A PBS
F4) 10 mM HRABRE K 544, &k A PBS iFik 3 44, 5+A PBS
%+ ¢4 0.5% Triton X-100 546 10 454F. 0 H A 10% L ¥ iF £ 37C3
M1 eF 3 PBS ek 3 k. maA—&44k (Sigma Co.) (AHMAE
BPH 1S0FHBRER) AEIACEFEIR. APBSHE=ZXR, RS54
5, mA—BIIK (Sigma Co., &4 FITC ¥ & IgG) (3H
BB T 150 %) FAITCEFT 1 6t. ¥k A PBS &k 10
a4, Sk, REHA.

EAEBMZE., ATREXALHBEARGRLE, ¥®KE. §
B . B BE Ao B B PLA) Polytron ¥y B & o £ 8 2 A1 4% F %& ( Promega
Co, ), 0.1% NP-40, # 0.5%BLER LB OB HNNEE. AF
4 %A 10,000 g &5 10 547, 5% 20 pliEA LA RMA 100 pl £ A
=8 R %A % (Promega) ., it & Xt (TD-20/20, Turner Designs
Co.) 2A RLU (AR*fb%4x) REFALA. #EH Lowry ik (BCA %
& R M KA, Pierce Co.) AEAMH LW FI AR ELEZTORESE.
KAEBHmELERIEAH RLU/mg 4 K.

B I EY Rk, A (UTMD £ EHi#i#%E 10 24F)
MERKSKKAERRG R R Tris BARGK., R hXEALHR
H XM EFEEG KA 12% BioRad S 347wk, 34, FA D AR
-TAENEE I AR T . AAF A A KRS (ECL, Amersham, Piscataway,
NJ, USA) BEFLBEREY.

Y%t odr. BitRE ANOVA e TBux M) EbEmEn
MEF. REELMNET ANOVA A HELEHLER. AXKELRNE
ANOVA 4B # | REAXI N BRAZ A hFRLEFFEH
B EE., AH pIE<0.05S 24T FREFN. L ANOVAFEE
it F B EF b4k, #47 FE KR Z Scheffe L,

g4 10 ARAHREHITRE VEGF A3 hf XL AXK
3 AL

R ARBERZEOHMEARIR (UTMD) AR 2GR EEE
FoEXA PR AATA VEGF ;s cDNA A-F 8 Sl E X 4 .
Ao LA A 50, 69 A48 B B AR R ) Bk A i A3 F % A hVEGF s ¥R A
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dike, REBE%R, £ UTMD & 5. 10 fo 30 9 4r AT A B Rk Ao
@R AEE B F A F R4S, UTMD & 32 65 PL2-H hVEGF s
&G A= mRNA, UTMD-&#E #shdh e LB 75 hVEGFe ik
FeA K mietriiai @Rt A . UTMD A B L a0 EE LS
A ¥m 18%, £ 10 XK3¥Ei 33%, £ 30 RKiTiEE 3] 5 BAKE
(p<0.0001) . XM, MIAHMREEAL S RoFTHm 22%, £ 10 R
Jm 86% , £ 30 K B 3 A 31%( p<0.0001 ), M # , i it UTMD % hVEGF 45
AXRSIUHEBANSEZIFRACNEDO T R BHREEHNBEN
Jm,

CeREEITEKBFA/RARCMNALBTH0EE KR
B SPEFR G BELT. PREAERLTRE (L
BHEET) FAHRER (AFAE. ARABEGBATNLT)
POLRBMETRAGHE, ERLEALAEEBBFOBRER MG
ke, CEBERAERTERFAETHERALGRSIAREY
#R TR AdEHRERE, ILAEOEEFAE. HREH
hEABRAXELAEONTELER. BANAREE (BFRE—
BzHE), ERABERAK. BAAFEBLIXEK, BAHLEHNE
EhELERANNTEHERTEESHUERSIFARIABKAEIN, EM
ABANEEAR, FERIFETELEST.

HERAGEATEBANRFT ®: BELAGKEHRIK (UTMD) ,
EAFBEREABEREA K], EX, ¥4 AREDNAKMEE
FRFARED H2H 2-4 um & AABO BRI Sh o . X R8-NE R
BRESKRBRABEFEIRREREESHBAERAKIK, o L
EF4, UTMD TR THREXBAEFMBE LI RRATIE, 4
BRTHAINSEALEES; ; PVRK, ERARFLAATERL
Mg, UTMD BdHA0E AAAEKET 165 (hVEGFs) k&
PR ERARBEEIN XA CIA TREME LA,

## Sprague-Dawley X .2 i A 4-F % hVEGF e X B &) i k&
e, REFREGATR: EA M hVEGF s T ¥ . KA R A
BAREHEKBITHRE UTMD & H. i X K& Z UTMD £5
AR HAEEFLAGEAFBEAENCMNNHIBTHAES. 10 X 30 XK
tstst. £ UTMD X EHAE N BARAIMNESER E/H5 RR%E
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HEAETEEFER (R7), RTFEAFLXEGT UTMD 3R £
SERAREKRERIEER, AW, IBHEFHIRRAFTHER
BAEEE, FERVRN. oE B RE B IEE.

X S SHYF hVEGF s 5. SEPERTRAEE 10 XA SKH
MR TE hVEGF s — &R EH37TkDaF (B 6) . B3
M A B THAREKA R VEGF 885 % . hVEGF s ZA R 93 B BT
UTMD 2 @488 58 EF XY RBRAR4 R EZRBSIGBE (I
FFRE. Mifeliit) 694 R EAH B+ hVEGF s BB R 1481003 M, X
EERELTHBRTREAMERNGIRLETRERBNARS . £
AT 2t R 3h 4y F A& A 4 R3] hVEGF 5.

27 BB RSB TESE (LV) EHSEFRE.

LV
LV %4854 (%) ( }ﬁ)%
X g
By 18] & p p
UTMD UTMD
*F R4 xF .20
VEGF 41 VEGF 41
% 0K
N 53.8+3.0 | 59.6+2.8 | 0.26 | 4.17+0.1 | 3.82+0.1 | 0.14
(UTMD #7)
UTMD =
63.9+0.8 | 66.8£3.6 | 0.39 | 4.08+0.2 | 3.85+0.1 | 0.34
# 5K
UTMD =
" 60.7+4.1 | 64.0+8.5 | 0.77 | 4.54+0.3 | 4.22+0.1 | 0.44
% 10 X
UTMD &
59.4+5.0 | 67.9+2.1 | 0.26 | 4.41+£0.2 | 3.93+0.2 | 0.2
% 30 X

54K R—8%tR, RT-PCRBFTAF 5§ RAHFF
10 ReAAR S 30 P —R KA % hVEGF s 89 &k (B 7) , 2%
B EH hVEGF s 09 Rk, H THBEEFTIXFH, PCR At
2t B R ) F hVEGF 4. @it F ik 2 A VEGF6s RT-PCR &4 (¥
ART) .

EXEEI0X, ARFBRFT UTMD X EHzhH (B 8) 2R E
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SR P mLT SR, XEkmioit 2 HREEFH A R-VEGF #
e, ERATHREEAREBGRDEBFRE, b, Xk
AR THEAARDREFEARTLCD31 e BS-IREEFHRE, Xk
RRFAELBREFTHEREN BREFBROATLEL. FF Mo
M EALELTHEEOENAMR, AR OFRANHHE—TiE
B. EvPuamit, LHm0. RaRfheaRARH s FLER
PLimfeiRit. R, GERG R @EEBA NS LLEMARK, Hi2
MmEEAM—K., BE30RN, XERERFHRXEHHE, EFREI)
B HRAEXE M S R,

R BS-1BEFREALFRAESN LT EE (B9 TR
B). EFAZARRARER, =ARAeY Lah® FEAIHAM,
34 % 2606 +150/mm’ (B 9, KFIH) . £ UTMD-LEH XA T,
A% S Rt S % B Mm 18% (3079 £ 86/mm*) , £ 10 KB 3 in
33% (3465 + 283 £ b /mm’) , {22 £F 30 XL 2| st R AKP
(2683 +145/mm?) . #it ANOVA, Xt ®u 2 R Lmbhd FEN
BERGAFTFREY (F=19.25, p<0.0001) .

1 5 o-PLh &8 (sm-o-PLBh &G ) 3 & PR M B E (B
10 WEADE) . EFEHZAREEL, *FRBAZNEGHMI)IREEK
HEELF, F#%HH 71 £ 10/mm’ (B 10, & 0HB) . £ UTMD &
EHKAT, RAKREELES 5 AN HE M 23% (87 + 3/mm*) , % 10
A Bt Am 86% (132 +43/mm?) , % 30 REFHAm 31% (93 +7/mm?) .
i§id ANOVA, X BAZRAMHIRFEOALTALHTFEFY
( F=11.05, p<0.0001) ,

BEAP AT X AEALABRTAFEARRES O, FHEES
UK E B v, KA, Lanf FEAEHIISG, BRAKREEAL
BYwAs., 5280, IR TKEEEREERGSRAIFRAN
BEAFERAN, BACEFEFRSNTRABAREHFAE,

B T hVEGF s AR BEBEESIPEme) L b E fotk
HREE. AROFaRE (REXB#ELS 10 REFAETRAT
¥ %) hVEGF s ZQJE) A% 7B 10 R T Lo F Fafk 3 bR
B. Kf, 8% 30K, AL EDTIEEKPE. THRER
WTFRERRAAEHHRRFEEFTRAELLHHREESPHE R T REE
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HEmhE LEE.

BB BREATE 10 R eEE THELEE 30 X, KA, 30 Rat
MBI EENRBEES TR, L9 hVEGF s 6T B HE KA
B. EREZNOHEAN, LTI A UTMD B AEZH XA AR
BRW #EE £ k) hVEGF s &k, & VEGF #5444t AR 7,
S5 EET VEGF $8 b A ¥, £4& VEGF ek, >
Ak, 10-14 X4 VEGF R # A T T A REE, L+ R#ALFT RH
%, CAEEHY, UTMD ALEE 10 RAXKSHY A THITE
REPETAE ARG hVEGF e ZEK. &M UTMD 2K
hVEGF s 2 A F S m B LT ARB A NP LG FF N @IE-A R E
AR FHEHREBRBERARPBEAFRCELEEETHER
'VFR] . 57-60

A2 hVEGF ¢s B R H A MAEFFARLI Lmh & A
MR EEGE M, FRIKFHRAHKA VEGF RME# b LA, X
ZEAHERDNA B YR RGERRFTATLIALARAIS . &
%, Song A HARKANEHOEAMEERETRALZEH KA
BB HARER, RFMAERTRRECT EE. CoBFM
BRI SR TN, B, BREFAGEAFTE, EMARTREIAK
mpBARMIKAREIRECNOERGEE. T RE, BT Z4%
B AE W AL AR A St Ak AL COT X b g AR AT HRIR
HTEMOBER FHRERGEAFTE. AR FREA UTMD b o
Bk REEHREZ TR TEHFRIARLE ST 2 BEKIREG T
AEL. AFaflEMaslcIRgEiR, [IF ARG EER

T.

A UTMD 4+ 2 E WK X ERNARBIRTIRE UTMD
4 VEGF A3 haE XA MR, &4 VEGF #id—EMeRE R
E, FANS AL BRERIFL. RELEEZGH, o LE.
6370 Je 3 B8 48 v AT X 2 40 4R F K LA IR LR AR IE oY ) R AN R R A
SHEE, BEEABMAEAR R VEGF RALRRAFHERIE.
# &, VEGF F AR asTHAFSARREZETZAWRAG.
FEHRAEBINEMBEERFRASTRRAIAKE VKRR, iE
EThGREAAUINAT SHEPHMCKINY B EL BB G52 A
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ROER., "THEHARFLRPAZLEAGAMBARERBES R
T, BARKRREAAFFSBARARRA. "RE, A#AEL UTMD
#EICHEYREZBOANTAL Y, KMdEdang " AAEARL
L PR RRAEAT R EEE.

hVEGF g5 t) &AMk UTMD #HE ) T HBEFT SPPHE
T fe ks REK. O TFHARFREGEEZ, UTMD 68 AL
R ZAKZHRAE—F S5, 10030 XA TEE. HRAAREA
ALBFHEAMAFTERIALEERRATAAZHEABRRRY N
ERIJEKXENOAL, o T A% P NE 56 Lm0 E R E RS IKE
BEHEXE—H. 20, TUAKEKRGHWM, 4, 30 RE, £
HEAMGIREERTEADIEEREFRAFRKEAFAHRATTALE I
Hershey % A )5 M B 3t b f AR A o 363K ¢g Sy Bk A Rt AR, 7P SRR P
RELABARAAREATUBELFELLA UTMD k. "HELRH D
b AR REF ARSI ORET R T ATI RS IRE K.

AL AT A REBTF, pRFLEIREKAT
(FGF) . fo ) #4744 ¥ B -F (PDGF) . angiopoetin-2, 3 FIKE
TiHEFHEF 1-o (HIF-10) , *H£TAA UTMD FA KR oFE
BAEHREREL, THEHN VGEF )— % XM ER., EHEHE
BEHEFRE TG LE XA TARGRREHIRBEREL, [ LRAE
BAR T ERAKLEY VEGF ARG THBAETHMK.

UTMD TA A FHARRAWEER EXHFHLHIH (A, %K.
BaER) Y. KAKHIPIRTHEFEMNELT UTMD, BAHS
BEBIRTABBEFRATECE R AR Y HARBLRE T
F K.
B FE 2 HBEHIR(UTMD )44 hVEGF s & & % %) 3] X & S AL,
SR LM T MR EEQE N, GFERERARGFELAFRE
BAAKRIEGCBEFAEMEET., M LV it R 48, RAH
TR, B3 UTMD st £ 8 H 4 FHHBR KA L.

FHHEEF R BEE., BRE NHBEFRAENMGSHHARER
2~ (institutional animal research committee ) &3 A FH 4TSI AR . W
A4 Sprague Dawley X £ (200 %) 250 g, Harlan ) /) JELBE A R B9 (60
mg/kg ) = F X X% (Smg/kg) ARd, ASHEFRFHNBR LKL, FHRK
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Zi#%%E (PE 50, Becton Dickinson, MD) it 8735 %L 30 A # k.
XRBZTORERZL—: ERHALTHEEY CMV EFHTTH
hVEGF ¢ £ B 84 JF #6946 (0.6 mg DNA/kg ) , KM & 2) 506 91X ok
MR FE# (0.6 mgDNA/KE) , BRAMEHGREG LG, XFE
R, B2HRBRGFHA 20 24 AETER (Genie, Kent
Scientific) #E5 0.5ml PBS ;2445 0.5ml &, 1 ml RaHAaRH R
ARIERAE 20 548 A A AR BvA 63k 1 ml RAEBHETA.

AR, ABETHLERTEMFGHZESE (S3, Sonos 5500,
Philips Ultrasound, Bothell, WA) #¥8 F# 2 A 2|k, FRSHELHT
BoF., AHABHFARAMETEE, BIRdLAEAGELE., REVA
A AR X (A% 1.3 MHz/4 4% 3.6 MHz )vk 1.6 (9K BB AR 5 .
18 Rik¥AEE 45-70 ms 338, @it ECG ¥R F WO KB LT A3
HEWAKEAR., CA2RRAX X ENTFHAZNBiEL UTMD it
ARAEBERRRG. Y ARKREMARXAPERLLZRARYN. £
Ly B Fwik e, ARARELERIDE-FiES. UTMD &, #
kAT, HMER, FAFSHHKEL. UTMD S48 T 6K
B4 (120 mg/kg) £F 5 X (n=12) . £ 10 K& (n=12) F5&
30 X (n=12) &t 5% . A FAAAURINGA UTMD EREXR X
EE A kX s, SRS, . . BRAERATA
w3 Feif it & G R 6P iEIR4E hVEGFes & @, @i RT-PCR 4
mRNA.

S AL, Wik 694042 £ methyl carnosyl F Bl KRB £ T0%
LEFEZFRAAHEE, 58 Sum WA . BLEE, @k 0.01 M AT
R ER 4N, pH 6.0 ¥ 38 ik ok v 900W sm k 20 44t i 4T CD31. hVEGF s
Fo B Mo-PL B QREDK. FA A 10% L F aiFmitn T
B ey 0.3% HyO, AR RITEAHBEN, REBEFHOHEEA—
B G BERART WA 150 8 E 6 #R-CD31. 1:220 HBE &P 7
PLo-PLsh B &, F= 1:100 #% B E A VEGF-165, #E5Z £ H LN
—%4ik: CD31 F=F3F Plo-PL3h & & t94i-- & IgG F= VEGF & 3a.L
# IgG. A Griffonia simplicifolia # £ % I BS- IR & FAHEHNR
4k ( Sigma-Aldrich, St Louis, MO, USA) #tff@& &£ &% &, A 10%
¥ o E B RBATIREBE B I LA R, FTA # &4 A HRP-#F
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RAMEZOHRITREADABEREY, REAFRWEE.

RT-PCR. A RNeasy Mini X # £ (QIAGEN) R4 > F 1A
KA MARAR % L Z RNA. A Sensiscript RT iX# & (QIAGEN) £ %
320 pl R E & T A 30 ng & RNA # 47 ¢cDNA 4-&. /A GeneAmp PCR
System 9700 ( PE ABI) & 50 pl 4 2t A7 A # & 47 PCR, Frif 50
w4k F24-A 2 ul cDNA, 25 ul HotStarTaq Master Mix ( QIAGEN) #u
20 pmol ## 3] 4 : ’GGAGGAGGGCAGAATCATCAC 3°( iE L X SEQ
ID NO.:10) ; 5 CGCTCTGAGCAAGGCCCACAGG 3’ (&R 3L ) (SEQ
ID NO.:11) , Ffi& PCR AT @& F&#AT: RAm#ZF 94T 10
24, R A8 ANHEERE) 94°C 2047, 56T 204F, 72C 304; RS 72
C S4F. REE2%IFIE WK L4547 RT-PCR =4 .4 ] X & VEGF
2] 4 5 ACAGAAGGGGAGCAGAAAGCCCAT 3’ (EL5|4) (SEQ
ID NO.:12) ; 5 CGCTCTGACCAAGGCTCACAGT 3’ (A X34 )

(SEQ ID NO.:13) # PCR B g4k A Ak x} B,

VEGF &4 i tpik., AR BEEE AL (5. 10 F 30 X )
BMRBEHGRKEGF TR REL 12% SDS RAK BRI #4TH
KD FE = CHE (Immobilon, Millipore, Billerica, MA,
USA) , M, #AHK-A-VEGF ##4kZF. AFLAALEY (ECL,
Amersham, Piscataway, NJ, USA) B & B R L F .

EmbET AR EENE. ASBREAEBARNLFERFLA<10
um B 424 BS-1 R EE o 0F fH2>30 um &§-F 5 Plo-ML3h &G fa
M R R m b F B, A AT BHARE 400X A KRAEHKT
K EmbhE., NEARKIR S KERBHIFEENBMB L LK
ER#. BAMAKFEAESR, AEMARBQKEFSADA AT,
HRABINKRALEE 225ANT, L@ P FERESHHF mm KB, R
S hEEERAGW A . AR F XA 200X 3K X 4E R KRS
BREE, BARSHKOT LM aEHA VRS, ERELEBLETRA
BAREEAFRART T4 F AL EZ R,

R ERSHBIEE. AMNI2MHz £H 4B (S12 4%, Philips
Ultrasound, Bothell, WA) KF & F AKAFE LV i A4 KX
mEgREsHARNE., RdEeR-KEFERTHELY RE:
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LV & £=1.05{[5/6A; (L+t) ]-[5/6A, (L) 1},

Fd A= RFE A2=AFRKRINEBNB TG SABRE
., LA HRAREHMBESIHAN LY MEI K BRG TR A
SE (LV) KE; =AEHBERARERTAGSIEE.

T & & X IP4E 35 KR G548

FS= (LVEDA-LVESA) /LVEDA,

¥ LVEDA=A S £4FKKH @R (cm’) F B LVESA=4 S E 4 K
FEHR (em®) .

¥ 487, A Statview 34 (SAS, Cary, NC) 447%dE. & X
EiEHFHE+1 4k £, i@ it ANOVA A Fisher t) TERZ M EF
HiAh p<0.05 i Z B F .

SA KB A BTG RAH LT, I AKAARN R
F &M LB A ME. BEZ, ¥ DPPC (1,2-—AF M Bt K -sn-H k-
3-B A8 BLAE 4%, Sigma, St. Louwis, MO) 2.5 mg/ml; DPPE (1,2-—4#%
#88 E -sn-H b -3-B 8 Bk B ke, Sigma, St. Louis, MO) 0.5 mg/ml;
Fo 10%HH e ERET 1S mERANAY; HEGTAREZRAREALR
&g A4k (Air Products, Inc, Allentown, PA) . HB#HMATRIEF 30
SR EE T FARASZ (VialmixTM, Bristol-Myers Squibb Medical
Imaging, N. Billerica, MA) A k3) 20 &, MERZHBMAZIN
BRAENEFTEFHILGERFR., ZFTEARIIATLELTHKS
( Beckman Coulter Multisizer 1I1) R ¥ L E P A Y FH LA K
JE. @it/ 2mg K4 DNA 5 50 ul fa & F A R4k 5 & (lipofectamine
2000, Invitrogen) BRAFATRERTE 15 244444 i DNA
S FRAA . IBRTHARRIHREETFTRBRRAKLSHK, Lk
Ji% DNA. 7 4 L 38 12 ) 250 pl BEAG @4k &9 408 m N 50 ul BRJR AR 5F &
RABFERTHES 204, AL RAR IR L M R Z R RF
& LA SE TR EAKRGMA.

kMt A DNA $1&. wTHELTHEZYCMY BHTFTHE
H M4 FekiX hVEGFes XB &R 4: A QlAamp Blood X#H &
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(Qiagen Inc, Valencia, CA) AR#EX FH WA PN EER L 0
B E mRNA., RE A A F RT-PCR &K # & (Invitrogen ) &)
SuperScript % —# 4 % % %4 mRNA # 4 FZ & cDNA., A TEY
PCR 7|4 it PCR ¥ 3# hVEGF;;s ¢cDNA #)4 Kk cDNA, A& 3l A
5 K AA Al AL S (FREIMAEEMTRIL) :

314 1 (Xhol) 5’-TTCCTCGAGAATGAACTTTCTGCTGCTGT
CTTG-3’ (SEQ ID NO.:14) ;

7] 4 2( Smal )5~ AAACCCGGGTCACCGCCTCGG CTTGTCA-¥
(SEQ ID NO.:15) .

BIARAFIEL Z%. H DNA A Xhol #» Smal HiLR/G %33
pCI-neo (Promega) &2 HiL P, ERENALE. B Fski@d
FRSRES, PHERANFLRIEEREEAHRE,

KFEBAIHEY AR LS R ELHARTHAFBLREAH X
KPHBE. AXPHESZRETUAATFEREATERMTTERL
ML E. RABKAARKF AR KA LA TRELRRT LA
RAXBEARZTRAASFRAFTE. AAREFRFTEALALLA
HERAFERARANERES.

WA BT RIGHA BRI ¥ iFHRERALARBHRNK
RARGEAKPE., FA HBRB Rt R TFHRINARIEH LS, 3
FHRENEBA B BRI RE AP FHENFELRBBIAEHSF
—#.
ERFERY, FALBEEEw “@4” . “a¥” . “BF” .
“BA” . “AA7 . ‘e FERERARTEY, FRATEHE
fARRF. RREEEIEFE ‘B AR fv “ERG.AR 55 HF L
P -3 P g L IR 4895,

AT Ao B RARY 64 P A 408~/ 3 T ik AR T vA 5 R A T Ak
FoxARARALEETR. REAKXVHYAL I Gk LEBRBMAL K
HFTENE, PRAEAFBBARARKBRAHLYREBFTRETALR
FAIPBEGAE M AIRFT EFFTEATRYIRH FHZQTRBST +
AT BALAHBS. HaAFLE. 4500, KERHLHE,
WFFa sk PEFARK GG — XA TARBALH R G RN RHFRAAE
AL R . KABRBEAAR B @ 5§64 AT A st X AR08 B K Ao 545
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HBAN A BLARRAZRZXG AL AN, CEPBSZ
M.
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