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e B o % (323X ) : Previously, we have developed polyethyleneglycol
(PEG)-modified liposomes entrapping echo-contrast gas, Bubble liposomes (BLs), as a
ultrasound-mediated gene delivery tool. In this study, to develop a peptide-modified
BLs for angiogenic gene delivery, we prepared the AG73 peptide-modified BLs.
AG73-BLs could strongly associate with the bFGF or VEGF-stimulated HUVEC and
enhance the gene transfection efficiency into the HUVEC by the combination of US
exposure. Furthermore, to make stablely pDNA/BLs complexes, we developed BLs
containing DOTAP (DOTAP-BLs) as a cationic lipid and PEG. When bFGF-expressing
plasmid DNA/DOTAP-BLs complexes were administrated into ischemic mice model via
intravenously and ultrasound was immediately exposed to the ischemic site, the blood flow
could be recovered and angiogenic-related genes could be enhanced. These results
suggest that AG73-BLs and DOTAP-BLs may be a useful tool for ultrasound-mediated gene
delivery in an angiogenic gene therapy.
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Fig. 1 Effect of VEGF or bFGF on adhesion
activity of AG73-Bubble liposomes
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Fig. 2 Adhesion activity of AG73-Bubble liposomes
in Perfusion chamber system

Green : Phalloidin-FITC

Orange : Dil-labeled AG73-Bubble liposomes
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Fig. 3 Bubble liposomes and ultrasound- mediated
enhancement of luciferase gene expression in
inverted culture

*:P<0.005, compared with non-inverted.
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Fig. 4 Effect of PEG chain length on interaction
between DOTAP-BL and pDNA

(5) DOTAP-BL D fn1# AZhR 2 MFtd
7= 91T, invitro 1281 5 EALED KL,
KO DOTAP % &4A LIRWERII AT L U R
V— AL OB A, C2C12 Mk O
HUVEC Z#HWTHEZITo7 2 A, ik
BIDRXT )Y R Y — A& RREOEGFEAN
REAA L, MFME<Ch RHifaLz & i T HE
ThHDHZENRHLENE ST,

6) MmN E L <IKT L TWD FHRE M
WAL ~DEH ¥ HZ L 5 DOTAP-BL O#AT
MWaEMERT D 2 Lx, D OBE RS
ORI X DRI~ DN R 72 n 8
ANEZERTDHETCEETHSL. £ T,
DOTAP-BL 7%, 2558 %4t L C F I M
NEA~BEFRETH D ED, BEIEZHIEE
RV, FREMEA TCOMBEREA A —
T HEATo 1. FORER, HIRNE G %,
DOTAP-BL % 10~20 sec # (2 TR LA T
DOWEIRHEE O _EHNRD Hiiz (Fig. 5).
ZDOZENG, BHIRNE S S 1172 DOTAP-BL
%, EFMEEE N LT, PR MmN ~2%E
ENTWAZERHLMNE /2o T-.

0sec 10~20 sec

60~120 sec

Fig. 5 Imaging of DOTAP-BL by US imaging in
hind-limb

Ischemic Mice were injected with DOTAP-BL via ..
The ischemic hid-limb of mice were immediately
imaged using US-imaging system after treated
DOTAP-BL. Upper panels are longitudinal imaging
of ischemia hind-limb. Lower panels are
cross-section imaging of ischemia hind-limb.
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Fig. 7 mRNA expressions of angiogenic genes by
real time PCR analysis
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