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(57) Abstract: Disclosed is a drug composition for
angiogenesis therapy that is useful in the treatment or
prevention of peripheral arterial diseases; wherein the
drug composition is provided with an adeno-associat-
ed virus (AAV) that comprises a human prostacyclin
synthase (hPGIS) gene responsible for prostaglandin
I2 (PGI2), which is a substance having vasodilator
action and/or platelet aggregation inhibiting activity,
and also comprises a gene that encodes angiogenesis
factors. By administering the drug composition to
sites that are the objective of therapy, gene introduc-
tion into AAV type 1-hPGIS skeletal muscles is
achieved, prominent human PGIS gene expression is
caused within the skeletal muscle cells, the PGI2 pro-
duced and secreted from the muscle cells through the
gene expression causes vascular protection activity
and angiogenesis-inducing activity, and vascular is-
chemia is ameliorated.
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[0001]

[0002]

[0003]

[0004]

Bl =
RADEY @ MEHFEREZAERERY
BT B

ARERAF, MEFEREZAVWTHERLCEERERY. MEHFEERAZIER
T HIBAAICET B,

BRI

BERIELT=Z54 DR M ILEEMIEHREERIT. BEMIC, REBIRE
£ (peripheral arterial disease; PAD)DEZHFDEMMNELL, CDPA
DI, BIRIEEILZA—XELEEREBETHY ., Fhn, BRIE, BRKE. SME.
EERBERFIEREF LGS, TLT, FAVHDBHROBEICLS
&, PADZRUET HFEREMBRENDERIZLY., PADDEHKFRITE Ok
FTEHN2~3%, 76MULTIIN20%EDHENH S, Ff-. PAD
DEEHEDHI4 0%IE, BEKTHDIELDLRTLD,

BRE. COPAD®DAREE LT, Hull/pMiF (anti-platelets) . MEHL
3E#&l (vasodiator), A R4Z / A K (prostanoid) ZHdily& L-ZEWii%, M
BERAT Y AR, SABNS RN H S, LHL, EYMEREDHRIIR
ERTHY ., MERRT 2 MAROHBIINA NZMIE, EEFICHT HE
—EFCABRTH I, ABREENDT—XEE, ZO&SBEXRDAREE
[CEMMEEEITHIPADELT, EETHREMm (critical limb ischemia; C
LID)AHD, CLIIIEF, BHEEMERFFHEBCLENERERE (85, &
B ZHES5SKEBLEEREIND, CLIDFRIEEHRMTHY. RiE 1 ERICH
25%NTRERL, 25N RLETEHE VDR TLS,

I, BRRIR T, PADIIRT AMEFHEREE LT, MiaEE(ell t
herapy) WiE{=F A% (gene therapy) & (AA LN TS, MIEEZEITIE,
BRERBRKOREMBEZIKARAN SN TNDS, BEEFARICIE, HRA0E
FERFARALOND, BEFARICAVWOAIEBRZMEFERFELT
(X, FIZIE, MEXNEEEERF (VEGF) | MHFMEREBERF (FGF
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)« FEEMREERT (HGF) ARAVLLATS, ChoOnEHRER
Fid, MEBBERT*ENBBCHKRILLIILITEY, OEHFEEEMS
b, TLT. COEOMEFRERFZRANSZLITL Y., DHRVTEE
MAEDEMETIVICE T HREIMTROFBEZRERD X(IBESEEFED
CENFERINTULS (Circulation 90, |1—228—11—234(1994),

[0005] Lt#dLf-&k5>HMERERFERANVCLERELART HAEREE ME
HERE] EMLTWDS, BICRETHE, LROMEOEHRERFDELT
ZAVWT, EMERBLCBHIERICHT SMEFEREDREFTHNBIBIIIZE
HbnTWB,

[0006] #L T, MEHERZICAVONIEEMAMYE LT, EREAKRE200
2700025850 (FEFXH1) ICRRESN-LDAH D, FFFHK
1TIEHSISEEBERME, HGFEGFRIIVEGFEGRFETORE
A0 VEBBREGTFLEEAMRNSE LTERT AMEFEREIAEE
HEMTH S,

S5 AT B STk
HEEXR

[0007] #a¥X k1 : EFR AR 200270002585
HEADFR
SHEPBALES LT HRE

[0008] &ZAT, L@dLI-&S>GMEHRERFZRAVAREE, PADDEEE
BITEAMTIEHG LS, REVGENEOCEETERICODVWTHLFHATH S, HIC
. BRERFERW-EGTFARIZOVWTIE, EERERVERD ) X IMNE
ETEHL, Lizp»>T, bl GLEBEREHRTEIHALAERE
DRARNELZSIN TS,

[0009] PAD®DRETIEH, MEARMNEEINTE Y., MEWKREF (vasodilat
or) THDHEHILER (nitric oxide). TARAE S F 2P (prostaglandin)
A B MR F B 5 #8 R F (endothe | ium-der ived hyperpolarizing factor ;
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[0010]

[0011]

[0012]

EDHF) . MERNKEERTF (VEGF) EMEA L. MENBEEF (vas
oconstrictor) THA7 V¥4 T > (angiotensin) —2, T FE1) (e
ndothelin) — 1 FMNBEML TS ENLM>TWN D, ThbDIMERFIE
. PADDARERICEATHHEREENATL, EE, FO0X42/ 1 F(Prostano
id) I&. P A DA MESE (Pulmonary arterial hypertension) [Zxt L TE:
RERIHhTWLS,

Z T, AERPAEFL. ChoDHhT, M/MUESERE. MEKK, M@
EHEMRAEET S TORFYT S50 (Prostaglandin) 1 2D ERBERTH
57OR8HA40 ) vEHER (PGIS) ITEBAL,

PG I SlE, ERMICHENEECRIRAREEETILTELENES
BESNTVWSAREZEAHT HELFT, KBEYTHSPG I 2130
IMUBRSEIEE ., MEVRRER. MEFEEREZREISERZELTWS,
BEIEFARE, REBFMICRIMOBELGFRRZE IO, EEWHE (prod
ucts) ICK A EFTFRDODRENEICREICLG S, BMAMETHV ONI-IBER
FTREGRE., ERFOD VR INHHM, CRFETITPG I 28KEICEK
LEERFICEVTEERELGLEOBREFLEL., PG I 2[FMEMERVNLE
RERFTHD-6, REMEIEASHNIZTHL, BRI, BREICEDHERTF
HENLBHMRBICELONEIRNV 24— LT, 7T /bEHEV4M4ILR (adeno-a
ssociated virus; AAV) RUFZ—DARLEL TS EFIBTLT-,

FROEFETFRELDOBERARICETIAI ROT7 T/ 04 ILRAENER
ENTWLADN, TSR FTIEEANOREBOEGFRIEEZB DL L ITH#
L<L., EEDOHBREEBEET S, =, 7T/ VML RE, BAOGELGTFH
ENGEonEM., SRIEAMTHEREENIARC, REEATEINELIANI S
—THb. X, TANARIE—FEVELFEANEEZFT SN, £k
[CHF BREAEMELE, E FADFERICEBLTERSINDZENZL, LHL
 AAVARY Z— (3R - BEMREFOESHMRIZE UV EETREM
DEGCTFRENERTE, EMIHLTERRETHES I EM D, FBESN
TWARIZ—THb,
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[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

Z T, KEFRAEHFE, AAVERIS—ELLTAWT, JOR4ET 5

vovl2 (PG12) 2834 FTOREIYAY ) VERBREGTF
(PG I SEEF) EXVADERBISEEGEFEATHLIZEL-T, iE
MEFEIVANREL-HlIZHRE L, COERDOE., ELFEAZITOI:
RIADEFMERFARIZEANLEP G SEEFORERBENERINE, COF
Bho, PGI SEGFNEARF, TREMARICEWTTRICHFETES
EDHMEZHT-,

T, —BRUITEGFARRICE, AREGTFOERETTEEL, EEF
BAICELTERT IRV Z—MN, BEEFEAYNE, 2F Y., AEMRICK
ELEET D,

BEEFARARTAWARIZ—(F, HRRERY ., REMBTOREBEEGFDH
EhELC., REEFRI S ENEFNS, LML, BEDEGFARHAR
[ZI&. TZRXE K (plasmid) OV ILAEARS Z— (non viral vector
) MELLFERASNTEY., BATLALRABMICE> TREREGFORERE%
B"BOEDMNELLY,

ECAT, VANLNRERY B —THAEITHST T /Bt 1ILX (adeno-as
sociated virus; AAV) THNIEL, BHRHHIEVOEHEINME (tropism) %
Bo-H, BATRPBOBREGTFREREERTAENTES, TD7
T/BEEDAILR (AAV)IE, £ rOIIRFR (hemophilia). ZERIMHEHRHMEAE (
cystic fibrosis). 7/S—*F> Y %7 (Parkinson disease) MELFAEIZDH
FRSh, BLVREHLFHENIRASA TS, BRHICHLTEATL
ML RABDEGCTFREAMNEELERTESL T T /EHEVIILAEZANS &
TRV, AREGCTFORMERNGEON, £ FADERKRISAD RN HFF
TZ 5,

FEDOHEAFEFT, LB LI SGHMREICESNT, XERAEZTHT HIC
ES5-3DTHD,

FRBEfERT DI=ODFER
FFEAE, SECEBMMUERRE. NERRER. DEFEEROL
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[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

TN EFETHEAEETINETHLATAREF ISV VI 2%&EL S
HAHEFPGI SEEFNEASNETT/HEEVAILR (AAV) ZHH
B2 e LTERT HRMBIEEDABRIXEFHICAL O SMEFERE
AEEERMTH 5.

TT/HEETAILR (AAV) 12K, &6l MEHFERFZEZI—FT S
BIREFNREASN TSI LEHHMET INEFERIAEREIMTH D

T, XA, LA EHMMURERAE., MEMRRER. MEHEE
AOWThOEFETHEREATAIMETHLSTAREIS VOV 2%
HELEIHEAHEMPGI SEGFNEASINETT/HEEVAIILR (AAV)
&, MEFERFEI—FITIEGRFNEASNETT/HEFVAILR (A
AV) EEBMHDELTERT ARMEREEDARIITFHICALNLN
LSMEHEREIAEEMEIYMTH S,

CCT, PT/HREVAILRELT, 24 T (type) 1 XIEH2 A T (type) 2
FRAVWSIENEUNTH D,

AFERICHLIMEFEREIAEEERDIE. E FTOREYFIY Y VERK
BRELT. XFEFTOREYA0 ) VEBBREGTFEOEHERTE
A— R PEGFEEALLETT/HBEIVANIILRZECEEMIIHRTSLD
BEEHET S,

AERICRIMEFEREZAEEERMICAVONSIMEHFERFE I —
FoHEETFIE. FM-LOEOHAERFELBEIE2 U/ VE, RURTFF
 CNMED—EREI—FTIEGFOVTIAMLSALLNS,

BHIZ, MEHERTFEI—FTIEGRTELTE ENRBBERFER
FHREFELL,

AFERIF, BB LI=KSC, REBREEDARIEIFHICAVLONTEH
ALEmEHFEREAEEEARY TH > T, OEMHRERARY . XK/
EMFEREZE T OMETHLSTORETS V12 (PG 2) #4540
SEBHEFTOREYA V) VEBER (hPG1S) ExFEEAL, &
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[0026]

[0027]

SICIMEFHERFEI—FTIEEFEERFLT7T/EHEVAILR (A
AV) ZETHNEFEREIAEEEEMERRTHIIDOTH S,
CCTHMEFERECEVWTAHLOMS, 7T/BEHFETAIL (AAV) ([
BEIND TMEFERFEI—FTBHEEFI LlE. hPG I SERFE
RO M/MESREE, MEHNERER, OEFEERAONT AN EFET S
ERZEL. F-LOEOHRAEFZELBDIIVNVE, RURTFE, H
HBWNVEIIhoD—8RZI— FIDEGTFZEL. EAMNICE, MERNKE
JER¥F (VEGF) . VEGF—2, B4 FGF (aFGF) | BEFG
F(bFGF), FGF—4, EGF, TGF—a, TGF—3., I/RH
EANEMEEERF (PD—ECGF) . M/MRAFEERF (PDGF)
. BEEERF—a (TNF—a) . 41222 URIBERF, 7o O04 R
IFU—14EETI—FTIEGRFNESFLSNS, F1-. VEGFEDER
FORBREZHEIEIHIF—1, HdWNIet s—1Z2ELetsTI7I)
—ENEERFEI— T IEGRTFIETFONS, FELLEVEGFERE
FHEFONE, NLDEEFF. DHDOT—ER—XIZZFDEETFES
MNEFINTHEY., YEETHOLE, ThoZRATEIELITLY LEDE
GFEBRRITHO—=VTFTBHIENTES,

LR, VEGFEEGFEHIZEFTHAT S, KFEBRICEWT IVEGF
BTl &lE. VEGFAUNRY #O—FTDEEFEERT. £, 2OV
EGFEGFEREARLISICHKE TSRS FICHARATZLEDE, BIC
[VEGFEEGF] EMTHHELH5. BAERMIZIEL, VEGFDcDNA
. BEANVA—LLTHEBT DV ILARY 3 —(ZHIHRAATEDHMEIR
Ehd, VEGFERLGFE. EFMIBWTIEEGEFEIZBLTOERMR TS A
DUTIC&KY., 4FEEOYTRAT (VEGF121, VEGF165, V
EGF189, VEGF206) ODHFEMNBESINTLNS (Science
219, 983 (19883) ., J. Clin. Invest., 84,
1470 (1989) ., Biochem. Biophys. Res. Com
mun., 161, 851 (1989)) ., AERHIZTELTIE, Chod
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[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

WFNDOVEGFEEGEFZLERATHIENTRTHDIN., EMEMITHRE
EEANBNEVNSEHEANDL, VEGF 16 5B EFAEYBFELL, &5IC
. CNBVEGFDEGRFIIRHLTHEEFZEL-EGFTHH>TH, OE
FEERZRET D200 31— FTHEREFTHHRY . ARHADVEG
FEEGCTOEHBEICEEND,

CHOVEGFEGFIF. Xk (flZEScience, 246, 1306
(1989) ) REFDEINRUVT—FR—RIZEHZREINTVSERINFRICE
DE, UEBELGLERBITIO—UTTEIENTE, FLEFOHRESD
BAHITITSTEMNTE D,

UED&S3BVEGFEREF. HBAWNIThoDHLERED— KT SElE
FHOEFEERZETAIILE, HlZAIEIin vitrollBWLWTIKER
NEEQ97.707 8245 NRICERNMENKRMAITT T SIBFMENREH
RHEIEMTED,

UED &S GMEHRERFEI— FTHEGRTFIE. AEAOMEFERZE
[CEVWTEBMTHWTL LWL, RIFEHEFHEAEDLETHLTE &L,

ZZT. hPGISIZT&KYEREINSPGI 2(F, LR Lfz&kSICOEN
SRVEFAVCOE ZEBETEER. IW/MUERINFEREZET 53D THDS,
LT, COPGIl 2+L,MEBEHERFHFI—RT I EBEGFEHATAHILIZE
Y., —EHEELGHANRNELNS,

ETAT, RFERICEWTIE, TMEWMREREZFTHSMEI &LT. P
GI2MALLN, KYBFELLIEPGI 2FREKMSALNGNS, £ TH
INRBRENSEREZET2ME] LLTH, PG I 2ALGH, KYFE
LLEPGI 2BEENALLNS,

FFERAICEWT TOEMREFEARV RTI/MRENtHEREE3 5%
BxELSEHWE LiF. MENREARY . XTM/MRESIIFIER %
BTAHPGI 2%60. BEEELLEIFETIMEELEKRT 5. ERMICIE
TARBYTSUDVELRESEOIMELTER. BEEELIIFETOIHE
Y. SRMEITELRTF. 20NNV E, BERTFILENEONALSMET
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[0034]

[0035]

[0036]

[0037]

HOTHEWA, PGI2ZEMI HERERTOIYVELLTIE, PGIS
BEEFNAAVLNSE, PG SIEEFIE. AFEDT—IR—XIZZDELEF
BRIIMNEFINTHY ., UEBETHNEINSZRAT I EITLY., BS
[CHOR—Z=2TFHTENTES,

LR, hPG 1 SEGRFZEHICEYERRAT S, AERIZEVLVT IPGI S
BTl &lE. PGISAU/RYE0—FTDEERTFERT. 5. PG
SELFERBEARELLSICRE TSRS FICHAAAREIO%E, BE(IZ TP
G1SEEF] EMITBH5EELHLH. BAMICIE. B. B. R. C, Vol

200, No. 3, p1728—17834 (1994) RUEKRAKE9
53001 3EAMIEHNPGISOcDNAZFEYLLRERAY 2—(C
HMARAATZLOMABIRENS, SHIT, HIEEDV E G FEGTFDIGE &tk
[Z. CNHPG I SOEGFITH L THESFEZHLIZELGFTHO>TEH, P
GISELTOERZERT BRI EI—FTHEEFTHHRY., &
BADP G I SEGTFNEHEICEFENS,

LBEPGI SEIGFHVEGFELRFERKIZ, BIREXFEHRDEI RV
T—AR—R([CEHFINTVHERIIBERICESTE, 4FFLGLEBEHIT/O
—ZUUTBHIENTE, FHLEOBREFIBRITITIENTE S, 4%
BERFICEYI—FESNEF VNI ENFREDOPGI SiEREET LI LT
.PBlzIE, 6—keto Prostaglandin F1 a enz
yme immunoassay kit (Caymanft®l, Hh4045%F
E#515211) ZAVIVHA LML/ TytS4, RIETORE2HA
D) UEHBRORBEMEBREIAT NI T 74— (TLC) [T YKH
TEAEGEITKY, BIETHENTES,

PED &S BB RERRY Rim/MMrgEilHEREE T 52MET
HHEPGI 2, HAHAWIPGI 224 L SEHIYEE. OEHERTFDER
FERAWV-MEFRERZISNVT, BHRTAVWTHLLL, RIFEHEEH
EHhETHALTH &KLY,

LT, AREAICRINEFEREIAEZERMOEATEZ, BEABERY



WO 2011/024480 9 PCT/JP2010/005321

[0038]

[0039]

[0040]

[0041]

[0042]

BAEZIZOWNTERT S,

1) MEMEREARY X EFM/NMESIFEREETSPGI 2, RU
LEMELTELIEEHPG ] SiERFE. NEFERFEI— FTHEETF
EERAWSBENERERFZEZI—FT 5 ELGFE. AMBOP G I SEREF
EHATAGE. TALL 2BBELLOERTEHATIGEIE. £ITER
FARBRFNDMEZEDBENHS, EFMICIE. VEGFEEGBFEPGIS
BIFOEAELELEFLEND,

LB TFARAZBEICRET HBE, TOREBRELELTIE, 2414
ARG Z—FRAWVBBINEITFO N, ERFSIELGEICTDOREE. BEEN
FLIEHRIhTVWS GIMERER, EETAROEREMN, FL
996, IMEREEY EGCTFEAKKERBNERE FL# 1997,
BAREGCFABRFESBECTARRAERAE N ITVvY, IX - T4—- I
A, 1999) . LT, EHRMIIERAT 5,

ETAT, AERITEWTIE, 7T/BED/4ILR (AAV) [CTEWET
LPEGLFEEAL. COBGFEEALLTT/BEVAILR (AAV) %
Ry 2—& LTEMMRICHEBE VA LR ERESEDHILICLY . EMNHE
BRNICEGTFEEAT S ENTRETHS, CCTTPT/BHETMILR (A
AV) &ELTIE, 24 T (typpe) 1, 2. 5, 8OVWTIMNZERAWNSZEMNT
E,EFLLIE, 24 F(type) 1 RIEA A T (type) 2 KRB D,

AFERICEVT, BEHMOREBUEOECTFEATUADEGFOEAL
FTHEOHTT/HEEIDAILR (AAV) RUFZ—FRNTWS, ThiE, 7
T/HEEIAILR (AAV) A, Fflla, miEHia, FHagEnEs R
BIZHERECGEGTFEATEIENTES-HTHY. TOLS LHBERZ
R & T HHAICIE, BEGFRREZRFHBFRSEEIZENTRTH LT
HTHB,

Z LT, XEADEGLTFARAL. OEFEREZAEZHEBRMEERT S
LDTHY., 7T/ HEICILR (AAV) OTH, HilE, S,
AR E DD RMAICNEL CELETFEATHIENTESHE A T (type

NN
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[0043]

[0044]

[0045]

[0046]

) 1 X(ER A T (type) 2ZANS T ENEFELLY,

Z LT, AEADEGFARIDEE~DEAEL LT, E-TFAERS
ZEERAKAIZEATS in vivoiik, RU, Er L HEHEDMEEE
UH L THRA TEETARFIZZMIBICEAL., ZOMBEENIZET e x

vivoEhHhd (ARYAIIVR, 1994%4A%, 20—45H,
ATIEE, 36 (1), 23—48, 1994, EREZHT, 12 (15
), 1994, BREGFARZEHRELTARARMRENVFIT VY, T
X+T4—+-ITX, 1999) , XEATIE, in v ivoiEMiFELL
o i n vivoEITEYRETIGESE, ARENDKE. FHEFFIC
BL-BARERBICL YRS INED, HIZE, Bk, B0k, BT, K
N, BARGZEIRET N, RIFFEOROoNIBETOLOITERER
Fis5E4 52 ENTES,

BHEIWEE LTIE, LEOBRBEEHEICE--EADOEFIFE, BRI,
BHRIZERYEB D, BIZE. BORS THIEGTFEZEETHEHFIE SN
-mE. HHEFFEIEERCLIVRARET S ENTE, HIXITEDLBEHR (
PBSHDEEK. £EREK, BEKE) TBEBLEE. BEIIKLTT
LA —FTEBRBREL., ROVTEENLGERICTKIET S LICTKYHARET
5 ENTED, BHEHFEIVEIZSCTERADEAREEZMATHLRL
o Ffzi HVJ—URY—LEQYRY—LIZENTIE, BHF. EHEHF.
B BEERERERGED YRV —LEFIORELET LI ENTES,

F-. REBLEOBABEICEGETFEFELR ST H-0HIT, REDEHF (
ToRLy FEFIE) AR UBHECIEBORAL I ELARETHY . HD
WEAREF VIR TR EXRAVTEBITERMICRRICEETSHIEL
AIRETH D,

hE. BRPOEGTFOEERL. ARENOKRER. BEOER, KREHIC
FYBEREHTHEATELHN, BE, FADEEFELTO. 0001
—100mg., FFELLIFO. 001 —10mgTHY., ChEHBEEZLL
HoRAICTERETHDHFELLY,
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[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

2) MERREARY RIEM/MRESNHERZETSPGI 2, RY
LEMELTELIEEHPG ] SiERFE. NEFERFEI— FTHEETF
EERAWSIES

MEFRERFEI— FTIELRTE. BIFLENOEIUNRIE, RTF
FELEGHRATHBE. MEFLERFEZI— FTIELGFITOVTIEITRD
BIRFABREIDOHEELT S, —ADESFLEVEFL. —BHGEEMERY
OREE L. BOFLIIFEROBITRESIN L, RERBGHEAEHEELT
[, VEGFEIRFEPG I 2FERDEHELERENETFLND,

LT, BB ESTFIEEMOE RV EEEEMRS LT H5EEERMIZD
ZEHHAT 5,

HIERIES FAEEMOE VRV ED S B, BRICIME RIRHFIAS M/ kg SR
Al (RM/DRED & LTHRINATVDELEDTHAIEL, TOREEZITHVES
FEOCREEEERETHLENTELHN, —BUICITIUTO &L S 5ERER
BB, BEAENBITFLEND,

Thabhsb, BAMWICKRET S5, BEESTETRVLONSIREHRETER
5352 ENTES, FROMICHRET HHEICIE. BFAREH (ERA%
)« BEREEHR, EHE. BRAEOREMETRE TS ENTES,

BOFXEERTSHE LTE, FIZEHTIL, &F. EL. &HF. F
0w 7, EBEl, BRIENEF LD, F5HIE LTI, FIATEEDREX
(EEBE. ABENBITF oA, BERMIZIEK, K—TnELYS Y a—LiE
&, ®BEILKR. 0. 4%DEEBIBKENEFLND, BAAREHIELTHE
BIRES) =L, BE, 0= 32, BEEISHSEFLIND,

UEDHBITEELDFETITONTVSIFERICKY, EXMIHEEIND
B, A& HICHRE SIS, EEMITHFBRSINDIEEH. HmE &
LTIk, 8k, HBEH. X, BEF. BHH. F8%. ZEA. 2H.
SERAEl. BB, BIEH. o HIREK, REREH. REAEFELEF LN
%, ¥, BEZMITHBINBBRELTE, BIRERBII RS DL, 5
D b=, ROFU, BW, AFILELO—RENZEF LN D,

or
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[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

&S HEEEBRMIE. ARBNOEKEER. EMEBFICE C-BELLE
ERRICKYBREINES, FIAE, Bk Bk, KT, BA, BARGE
5T HM. RIFREDROLNDIBEH/TOLDOICEERABRETH L
NTED, TE/OB/SOLEL L TOBRELARETHD, BEE, B5E
HITHEIR, E#h, HAE. BEBEZITE->TELSA, BEEIHRAIIHL 1
H&H-UHO0. 0001 ~¥M500mgDFEE, HFELLIFHO. 001~
HW100mgDEEAZ 1BFELFHEICHITTIRET L ENTES,

ULD &3 HESFILEMOEI VNI BEEEDRD ETHEEMHABMIL.
MEHFERFEI— FT I ELTEEET IEGTABRRERARIRET S
CEHLTENL., BREMBERESVTARICERET S ELHTARTH D,
FEADER

b, AEAOMEFEREAEEERMIIDEBRATF-M, HEREREMER
Wi, MEFERENDEL SN ARMEEIREEDABRITFIHICERICH
Wonbd,

B o B 7 B B

[E1IRE1E, AAV—hPGIS&ER, i (CONTROL) ., AA
V—EGFPEREHOELRDERKEZL—F— - FyvIT5—MFRREE
EXRFHNASICEYIRELI-ERETRT,

(B2 2E, AAV—hPGIS#&ER, i (CONTROL) ., AA
V—EGFPESHOEMRZHREL TOEWEEMER (B &Lt&Li=
RIEE () OLREEREEZEEMHT (n=12) LTRIETHD

NN

[e]

[E3IRE3E., AAV—hPGIS#&ER, i (CONTROL) ., AA
V-—EGFPEEHOEENHERREZLRL TRIHTH S,

(B4 4 &, AAV—hPGIS&ER, i (CONTROL) ., AA
V—EGFPESEICEWLNT, EEMRT—PCREELEVIRA4YTOY K
EICEBAMERAN-h PG I SORBIKRETIETH>T. (A) &4
NS BEHBIChPGISERELTPGI SORBRREEEMRT—P
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CRZH (n=5) LTERL., (B) EIVRAKADKREHAICAPGIS
ZRELTPG I SOXKBRKRAEEEMRT—PCRAH (n=) LTET
Ethi., (C). (D). (E) EYIORADOKEHAICVEGF, FLK
—1, FLTZZNETNEELEZLEZORBRREEEMRT —P CRAT
(n=5) LTRTHATH 5.

[0061] [RSIEISIE. AAV—hPGIS#EER, B (CONTROL) ##. AA
V—EGFPEREHENDUVIRAZJOY METORHERZRIRKTHD,

[0062] [R6]E6IE. AAV—hPGIS#ER, B (CONTROL) ##. AA
V-—EGFPREBDEFNFNICAAVtypel—hPGISRYE—%
BELEEZDERBHFANDHK PG I SOERREERIEMBETETH
ST, ARREMBHNZMNEBRCLIYEBLIKREZ RTHEBBEEETH
Y, BEREHOEKEBHFRAAD I+ > - V4 I)LTZY FEAF (VWF) %%
BLEREBORRETILERTBEMESTETHY . CEVWFIZHT HRE
BRREE LEEXRFARNOHMENEZENEEMMLTEIRTH D,
RAZERIT S5-HORBROME

[0063] BATF., EMHICKE UARBAZERMICHAT M, AERATIh o DER
B L YRALREENS LD TIHALY,

[0064] FSREFEFT/HEHEDLIR (AAV) NI I —DHESE

[0065] ERPGISHEHBENII—OEELEEBHEICERSE, ERENPGIS
DcDNADFIRERH indI I I/ BamHIWKEDEERLELELEDE
. PUC—CAGGSHEBEISAZIFMOXho I THILLFELSINT-BRL
[CEHET S, COpUC/ PG SEEYNEYEMIEELPG ] SER
BEO—FLTWAI LEHRTHD, pUC/ PGISARIA—%NI
H3T3MRIZFSIVATI ML, [14C]—PGH2M6—keto—I

14C]—-PGF1a~DEBRFRELz, BEADLEWPUC—CAGGSA
D3 —EMBRIZ—ELTAW:=, RIZ, EFPGI SEEGFZEAAV—
CAGT7SRIFRIZEHAL, AAV—hPGISRYA—%EEL], T
. NREBEO-OEEMEKEENLERDE (enhancd green fluorescent prote
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in; AAV—EGFP) #H& LT,

[0066] < VRBEEEIMETIL

[0067] EEDHEBALB cX—FYJUX (HXCLEA#®) XIFHC57./B
L6 (8:EkmEZAEL. COX—FIYVREFIFII—TIHBTIZESE
. EHRBROPLEICHDIREERFETCRELZFALI-, KEBEBRERLIZH
BEL. BIIRODEGIERE 7 — O#MBHERATHE L, AVBMERAERY
STEEE. BEZRZ2REEFHOGVEELERICHTIZEERICLYAR
RBINTHEY., T EERBYOBELFERICEHTAINIHAAS K354
VICERL TS,

[0068] ZEE&

[0069] HAELETIR%E, AAV—hPGI S5, B (CONTROL)
B, AAV-EGFPREBDIFEIHITz, 2ZT. AAV—hPGIS
BREHEICIE, EXREFIZTOREITS00012 (PG12) #EL3E5
hPGISEEGFERAT1IDT7T/HEHEVAMILRX (AAVtypel) I
BALEZT/BEHEIAILA (AAVitypel—hPGIS) RHA— (
1. 0x1011(v.g/body)) Z#ELI=, X (CONTROL) BIZIE
. EXBEHICHEME (0. 9%AERIEK) #8511, T4 FAXMBETH
5AAV—EGFPEEHEICIE, EXEBEFICAAVEtype 1l —EGFPA
94— (1. 0x1011) 5L, EGEFEA1EER. <TOAD
ERBESREFER LERELNZER LTz, % 2 BREBEBRIBEORELET
fliLtze IVADODMBEREE, L—H—- FyTS—ERA A=Y (
LDP 1) - PRTLTRIEL, ERIVADEKRRERH &, HHILIE
DAIZAL LT,

[0070] #LT. EFPGIS mMmRNADHEEOHGHEERAS-H, AAV—
hPGI1 S5, B (CONTROL) ., AAV—EGFP&REHD
ZFHU-YA4NFISENCS57./BL 6 (8EE) DEKEH A, AAVty
pel—hPGISRSA— (1.0x1011 (v.g. /body)) %5 L1,

[0071] L—H— - By FS SR
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[0072]

[0073]

[0074]

[0075]

[0076]

[0077]
[0078]

ERDAAV—hPGISEER, % (CONTROL) ., AAV—
EGFPREBODIFHNZEIVADERROEM (L) ZEMLE., AH (R
) FEREELEZLEREYVRAOEROL—Y— - Ry TS5—EREE, L—Y
— - Ry TS—#ERAA—P2T (LDP1) - VATL (BRG: L—7
LDP I, KE - L—TF -A2RAYILAIY#E) TRAEL, CORIEE
BHEOTIVRAOENREOERIKEEZLDP I - VRTLATERELIT .
COFREEICTY,

BE. M1ICE, EHOTIADENEOERIREEFNAEZN A S TREL
B (Macro) #LDP 1 - VXTLTIREL-E® (LDP) (Tx
5 LTERT .

B1iZEWT, L—H— - FyT5—MRATEREICK YVIRE LI-ERIL.
HS—EBRTHY., CONS—ERISHE L TERIREEZRTIEENA NS —
[CKYUREINTWSEZTRT, CORBEE. ZRLrsB/EIICA, > TRENS
FBICEBNIELT S, BEOLAIDEE (BH) TREINDHIXMIE, EX
FEEERORBTHY . GRAIDER (FHALADES) TRINDHIXMEIE
. ZEEOEREMERT,

Ftfz. R21280WVT, AAV—hPGI S5, sl (CONTROL
) . AAV—EGFPREBICEITHFENMMEBRTHAIGHELLE LT
EMRTHAEHMDMBREREEDEEMRM (n=12) 2T o-KRETX
ER

H2(c8WT, T—42I(&, Fi9fE = SD. *P<. 05; ns,

BEEBEERT D,

EERT—PCR

RNADHHEEEERT—PCRZEMRL-. EERT—PCRIE, Ta
aMa n{E1EME (Applied Biosystems) & LT, hPGIS (Hs0016
8766-ml), YOAPGIS (Mm00447271-ml), YDA
VEGF (Mm01281449 ml), FLK—1 (Mm0122219
-ml), FLT—1 (Mm00438971-m!))RUVEREHEGAPDH
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[0079]
[0080]

[0081]
[0082]

[0083]

[0084]
[0085]

EHBELTERIEL,. mMRNALARNJLIEGAPDH mRNAELELTE
BlELl-, ZOREERAITTET, H4ICENT, T—42&, F9E =
SD. *P<. 05; ns, HEEREZEKTSL,

PIRAY - FTOw SR

BRBGOESEL., KAL-EERPTREBHFERS T4 XTS5 ETH
1=, REFHLGEREE, £ FZRAVTEREEMEMICONTIT >z, %
DIFEREES5ITRT,

HRE e R AT

HBIE10%KRILT Y UTEESN, NT T VIEEIh, 4 umDY])
FICUIEi sz, OIS hitIRIE AR UXD ) ETALUTEBEL
f=o Ft=. KEEHE, Mh PG I SMFETREL, COXBREELZ, K6
27T, RI6MNLHALAHKLIIC, AAV—hPGISAY4—%K5 LT
AAV—hPGISEEHETIE, EAHThPGIS mRNAMNREECHE
BLODEHFEICHES LT,

BHE. M6IZEWNT, (A) FAAV—hPGI S5, X (CON
TROL) ., AAV-EGFPEREBODZENENICAAVtype1—h
PGISARIZ—ZRELI-LEEDEREHFARNDh PG SOERBIREZ
TIEMIREETH> T, ARREEBHEFHEERICIYEBL-KEE
TIHEMBEEETHY. (B) FBEHOERRBFARNDIA+ > - 4ILTF

VEFEF (VWF) 2B LE-KEBORKRETILEZERTEMEBESETHY.
(C) FvWFICET 2RERAEET LE-EXBHANDHELEZED
EEANMLEERZTIETHS. 6D (C) ODT—RITHWT, =£SD

*xP<. 05; ns, AEEBZEKT S,

BHMEDEE

BMIEHB TSRS, ERETEZE 4%/ HRILATILTE RTiThhi:
o REEFFIEHEH I, OT CEAPICIEAIT-, FEETH (7 um) A,
HEEREMr s Y Sz, NERNREROBERLERIE. fivon W
il lebrand@AF (VWF) itk (DAKO) ZAWLWTITHhhT=, &
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[0086]
[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[, TOTO—8 (Molecular Probes) TE&BINhf=, ¥
HMMEDEENEEE., vWFEEHBEOBMOHESNT-, ETOHER
®EEIE, LSM510 META Carl Zeiss, Jena, Germany) TiThihi=,
EHOEZEIL, A A—D J VIMITFZICE>THESA-EHOEDS
EEOEBBRFHOLERICHTIEETHS, EXVADT—42I(E, 3 0EHKE
VR oEEEINT-,

= 73
D

ETOT—2IF, FHELBEREETRIATL D, HEFNEEEE
ERHStudent t testZFESTFESINS, IFHLLDLEIL,
DAL YITo1=, P<. OSAEEEHE LT,

[E&#HER]

AAVtypel—hPGISAYA—REHDHERESE

AEHAEFE, 8BEHEDIY FO—ILY IR (C57./BL6) #AWL
TAAVtypel—hPGISAIA—DHMRFHRAMER -, TR
DEKERFHF~NAAVtype 1 —hPGISARYE—%EEL, BFICIE,
RNy 4 —#5H, &5 28M%. 48E%. SEM®K. 1 2 AMEBROAEKLE
BEEALRE, 2. TEMRT—PCRIZT, #528M%KLYELPG
1S mRNADBUVWEIREZRD., 1 2:8RBRIZEVTER AL FEIRI
LTz, ZOHRRER1IIFRT,

RICRTHERIS LALLM LG LIIT, BBRFE~ADAAAVtypel1—
hPGISOERENERGRICEANDORBEIOMRNADEEREZTT &
Ahhot=, £, CORHFBOMRNADERITEEDHARNIRES TER
=nt-,
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[0093]
[0094]

[0095]
[0096]

[F&1]
Tahle 1 AAVI-human PCIS ~2 74— (1.0 10" (v.z. /body)) ZZ ABERF % 5150 IF L
=E5HR BET A human PGIS mRNA FiI5 8!

¥ 5T 8 0.003 + 0.005*2
AAV-HPGIS #2852 JEME 4 1220 + 4880
AAV-hPGIS &5 4 (@M% 5 6310 =+ 9470
AAV-HPGIS 5 8 JEME 5 4648 + 2640
AAV-hPGIS 85 12 A% 5 3370 =+ 1980

*1 22 CAPDH mRNA 2T 2 FHFTET mRNA 2
*2 OEHEE+SD
*3 AAVI-human PGIS ~< 24— (1.0X 10" {v.g./bady)) 2 5

Al =

AEOFRAEHFE, TREOLTVREZAETSENT. BAIDEXRBERH~
AAVtypel—hPGIS%E5L, TREMNLE 2EMRICHEDIE
EERE Lz, BEICBLT, TRELOEEE % BIERE. 15RE. BERX
D IEMITEA LTz, TOHR, BSITTT&KIIT, 3> bO—/LEIL6 3
%, AAVtypel —EGFP%E5L-AAV—EGFPEE5#IL69
%I BIEREX(THEREARBOONT-, LML, AAVtypel—hPGI
SERESLIEAAV—hPG] SEEBDEEDEGT1 9% EAEITET
BWEL TV, T, REETHIEBREREDHEEL, AAVtypel—h
PG SES#HMNIHBTRLEN >, ThibkY, AAVtypel—
hPGISOBARNERENTEELICN L TESNTHS Z ENREINT,
L—H—- By TS —MmEERENT

L—H— - Ky S5 —Mmi%#Ejx (Laser Doppler Blood perfusion; LD P

) ZZEAWLWT, AAV—hPGIS&EER, B (CONTROL) #. A
AV—EGFPREHDOIHEO TRGEBOMREERIICET LI, L
DPIZEWT, avrO—LE, AAV—hPGI SESE, E1IRT
£IIZ. AAVtypel —EGFPEEBHELELT, RADETRFE
BOMBETHLREDSNT-, £/-., LD PDE=MEFT (MKERE) TIL,
O hA—ILE, AAV-EGFP&RER, AAV—hPGI SKERERHE.
BEITHSA TRMEBMRELEELT, ThEN73%, 54%. 118%
TH-T- (B288) . COLDPOAIRLY. AAV—hPGI SEEMN
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[0097]
[0098]

[0099]
[0100]

[0101]
[0102]

[0103]
[0104]

MiRERELIZEROND,

R 10 7 P P9 D mRNA 7 1T

QT—PCRZAWT, TREMNBEBEOMRNARRZHHFLIz, a2
O—)LE., AAV—EGFPIEERELEBLT, AAV-—hPGISESH
THIELLAELEIPG ] SEEGETFORBAEZED: (M4DASH) . &
fz. AEEDT VAP G I SEGFORRIL. SHETHEEZLZRDEM -
- (R4mBSHE) , £, TREMMBHEOMEFRECOVTRET 5128
. SEMOYIAVEGF, YUAFLK—1, YURFLT—1MOmRN
AFBIZDOWTEM LIz, R, YVAVEGFIE, AAV—hPGIST
o 28LY 2BFEERBELEETH-- (R4DCBE) ., LHL, TV
AFLK—1, YURAFLT—1OmRNAHERIZ, AAV—hPGIS#
SN 2B ELENTEMERTSH 1A, MAFNEEEEEREER
Motf- (M4DD, EZE) . UEXY, mRNALARLTEBRHRIZAS
BKhPGI SEEGTORREHERT LI ENTE, £, BEEHADVE
GFELRFOMRNAFEBELEML TV,
EMBRANYIREZ > JOY MMELT

E5IT, vIRAYTOy FERAVT, TRELEEANOERAELALD
BEFREEEF®R L, 9IX42070Y FMIEYAAV—hPGISHES
BThPGISERENMRELTVWSIEMERTE: (RI558R) .
EERHFERNOhPG 1 SOHIE

EH[ZFE-. AAV—hPG I SOREEMITH S EBHFDERFIRET
ZiT1o1. ME PG I SHADREZEBIZENT, B (CONTROL
) . AAV—EGFPEREBLIERT, AAV—hPGI SESHDHHE
RICEALGh PG SEGFOERZRD- (RM6BHE) ., £, AAV—
hPGI1 S5, B (CONTROL) ., AAV—EGFP&REHD
SHM TREMBZHEDOHLMNEREFHELERD NG, ST,
ERHAOMERE

5T, HHERLANILOBREERFET O, BERHGEZM vWFIRAT
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[0105]

[0106]

[0107]

[0108]

REFEL-, #ERBEMIETE, IV FO0—LE, AAV-EGFPES
BELBLT, AAV—hPGISEEHTvWFBEHROBMMNHES
nf- (A6, ARUBEH) ., 2T, Image JEAWT, vWFGHER%Z
EEMICHEMLE, 8. AAV—hPGISEEHTEH, avbO—)LH#
. AAV—EGFPEEHEDNIE. S5ETHY. MEFMICTHEELRBMTH
> (I6MDCB]W) . hH. BERHDEVGEELITo-A, SHMBTH
BHEILRER NG ST,

UELEY, AAV—hPGISERELELEMFRHICIE, EHOELA
ILTOMEFREMNECY., CANENEFTEERLTLSE I LTI ST,
PlE&Y, TREMIIRICHLTAAVtype 12RI42—¢F 5L
PG 1 SELGFEEMBERHNNEGRTFEATASALITEL->T, FHER
NDREFBDHIENTE, AAVIZIZZ L DIMFEE (serotype) NEET S
M, AAVtype l [TEBRHRATRLENNORABDEGFRIRZET
5, REXHAEEZIL, AAVtypel—EFPGIS (AAV—PGIS
)MNin vitroRUin vivo®dIdrhrO—/IEEBTHANDE
HHOEGFEANEETT CEETHREL TS, MATAAVtypel
DECTHREHFHTETTEASIN-BAOATHY . EREEFICEHEL
L. CORMILEREIRADRIER (side effect) ZHIEEDELDTHY
. MEROESIRELERBEEEHT I LN ZVEETHRELEETDARIC

BNTH Db,
FROEBMNSELMAEESIT, AAV—hPGI SIE5HE, FBRE5H
EHART, BEOHEENZFLLETL, REETHAREREDHESLZDA
AV—hPGISEEHNRELEN Tz, £f-. LDPIZKIEEHEFTICH
WT, AAV—hPGI SEEHEI, FREHLLEST, HIAENICEEL
FEMERL-, LDP imageTlE, £HICHLT, KEEBRDKE
ZICKHKRIEFIRD MREIE, Thbhb, REODHAENERTE =0, 4l
EIMITER (col lateral vessels) DHEEANAMBREZICHTES LIzEAbND,
RIZ, AAV—hPG I SOEABETHIERHICODWTHE L=, &
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[0109]

[0110]

BHRDOPG I SEGFRERICODVTQT—PCRTHEITLIZEZA, AA
V—hPGISESEDERHTHE., HEEDP G 1 SOFRLTELFRR
MNEHLoMN, IV FA—ILED 1 BEREETHT-, £, BRFHFADVE
GFEBHELAAV—hPGI SEEHTEIY FO—ILED 2EEEDHKER
DEENBH LN, COFBRILZ, hPGISIZEY, VEGFIRFESHh
fl=héHbhd, £, hPGISIZTKEARELETIE, AAV—hPG
| SABRMOBMERRNICERGREANZO LNz, ELT, V1ILARY A
—BEICESHMEDOREEELOCEERAE. £<BHohEM ST, =
niE, AAV-—hPGI SOREMEZIATHSIMEATHY . HICTAAVIE,
TAIWARGE—DHTH, RLBEREMENCEERLTWS,

51T, REFAESEE., ARPNICOEFEDEEIIONT, BERGZE
VWF TREZR L, AAV—hPGI SEBEHETIE, EME (capil lary)
LRICTHEELCMENEEHRT I ENTE, BH. BEHODEVGE
BELTo-ETH, 2HTHELRELREIR OGN o121z, AAV—hP
Gl SEEHOERHAICE., EMOLELANILTOOLEFENMEZ >TWS
ERBND,

LlEXY, AAVtypel—hPGISOEERFEA~NDEGFEAN,
BRBHMEMAICERALE PG ] SEGFRAZESE, COEGRTHRR
EFNLTCHMBENSEE - DilbSh-PG I 2/, MEREFER. MEFHE
FEREASEECL, TRENZHESER. TLT. LLOMRSERE
ETERTHENTE, XOBRRUVERMROBETIE., TI3X=
F. EVAINARY A—EDRBRRTHENTEHRORY 2 —HMER
ENTW =8, BAN DFHRNGELTRREMIF TSI LA TELM S
fzo T, BHEOREZVLEL LTz, ERICE MIx L TERT SIS
. BIMEBRLY S DEGFRESPDEIZLES, AAVARIEZ—DE SR
REME., BOGERTRENERTE, MO, REEABVD A IILARY &
—lFE FADEBKIERAICERMLERI2—THdE R 5,
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FERIE]

[FERIE2]

[FE3RIE3]

[FERIE4]

F5RIES]

[FE3RIE6]

[FERIET]

RERDERE
1. MEMRER. M/MESEISIER, LEFEERAOVT AL E
FETAHERAEETOPETHSITORET oD 12 (PG 2
) EHELCLSEBHPG I SEGTNEAINETT/HEHEIAILR (A
AV) ZEDEDELTERT AL EHMET IREBIRKEEDA
BX(EFHICALNS N MEFEREZAEEMBRY.
2. FRT7T/HEETCMILA (AAV) ITEF, 512, MEHERF
FO—FI2EGEFNEAINTNS L 2EMETHERE12H
O MEHEREAEZERY,
3. LR EBI/MUEREE. MENRER. OLEFEERADONT
NDEFETHEREETOIVETHESITAREITIUDU ] 284
LEEHEMPGI SEGFNEASINETT/ HEREVAILR (AA
V) &, MEFERFZI— FITIEGFNEASIN-T T/ HEFED
AILR (AAV) EEBWMRAELTERTDIEEHHET XM
BIREBRDABRXEFHICAVOA I MEHEREAEEMRY,
4. ERT7T/HEIAILR (AAV) (&, 24 F(typpe) 1. 2.
5. 8OVWTNMNTHAIEER/HMETHERBE1~3DLTH1IC
EEOMEFEFEAEEARY.
5. ER7T/HEEDAILR (AAV) ([F, B4 F(type) 1 X2 A
T(type) 2 THH L ERHBET HERE1~3D VT 1ITRED
M EFHFERERAEEBRY,
6. LENEHERFEI— FTHEGRFIF. F-LOEOHRES
BLBBIIVNYVE, RURTFFE, ChoD—8H2%3—F35E
BEFOVNWTIANTH I ET HERE2XE I ITRBOMEHRER
ERESEEY.
7. tREOEFERFEI—FTIERFIE. DENEEERF (V
EGF) THAHHMET HEREG LHOMEFEREZAEEMARY

an

[e]
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[FE3RIES] 8. LET7T/HEHEVAIR (AAV) Z2ECEEMICHEINLIE
REATHEERMETIHERBE 1 ~700T M1 CRREOME
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