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The purpose of this preliminary study is to improve the efficiency of gene transfer of nonviral plasmid DNA by in
vivo electroporation in ischemic hindlimb muscle, tibialis anterior. Hindlimb ischemic model was aseptically made by
excision of left femoral artery. Each 50 ug of pEGFP-C1 and pGL3-control in 100 pl 0.9% NaCl was injected in tibialis
anterior muscle. In vivo electroporation was applied on the same site with 10 mm-distance 2 needle array electrodes and
ECMB&830. In 3 groups of normal rat with different electric field strength 0, 200 and 800 V/cm, the expression of
pEGFP-C1 was comparatively evaluated. In 8 groups of normal rats, the expression of pGL3-control was evaluated in 0,
40, 50, 80, 100, 150, 200 and 300 V/cm of electric field strength. In 5 groups of ischemic models, the expression of
pGL3-control was analyzed on 0, 4, 7, 10 and 14 days elapsed after making ischemic models. In 9 groups of ischemic
rats, the expression of pGL3-control was analyzed in the electric field strength 0, 60, 70, 80, 100, 150, 200, 250 and 300
V/em. GFP expressions in normal tibialis anterior were high in the extent and degree in order of electric field strength of
200, 800 and 0 V/cm. Luciferase value was highest in 50~100 V/cm electric field strength. In the case of ischemic
models, luciferase expression was significantly increasing in the order elapsed time after making the model. The degree
of luciferase expression was higher in cases of application of in vivo electroporation than in that of non-application and
was highest in 100~150 V/cm. In conclusion, in vivo electroporation is effective in transfer and expression of plasmid
DNA in normal and ischemic tibialis antetior of rat.
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Lemieux et al., 2000; Schratzberger et al., 2002; Dona et al.,
2003).
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frasich 232 AT 40~120 nm B FHE]

At} gifite] o) FHEL AX Y92 B o]Fo
R T, g Zgol ohA] 234 Fr} (Chen et al, 2006,
Kotulska et al., 2007).

AF7HA] FAE o] &8 the] 5 AAW M7 E
olste] A=A} B0l 10~10008] 713 71 Bl
7} 943t} (Aihara and Miyazaki, 1998; Mathiesen, 1999; Mir
et al, 1999). Z2jut ob#] thele] vk P Agoh} 1
2do] digte] AAW H71HTS o] &3 FAAdEl
#et AF= ol =20 (Nishikage et al,, 2004).
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3. 9 =iciel AR LXtAol mE BfrA
Egs

A oy SR A Y AEel e FS5 ¥F
AEe A 5 AB8AT Boh A A71dE
oIt At ©do] EAH R on| A AU E
24E viE A3UFE F1A EHo] HojA, g (0
%), 4%, 79, 4YE 7PAA FFHOE FHA FHo|
Z7FIAY (Fig 3). w4 AEREA Bohs ThA 3

-209 -



Fig. 1. Green fluorescence protein expression in normal tibialis anterior of rat after injection of pEGFP-C1 and electric pulsing of in
vivo electroporation. pEGFP-C1 50 pg-containing 0.9% NaCl 100 ul was injected into normal anterior tibialis muscle of rat and in vivo
electroporation was applied with 2 needle array electrode at 20 msec of duration, 8 in number, 200 msec of interval and different electric
field strength 0 (A), 200 (B), 800 V/ecm (C), The extents and intensities of GFP expressions are 1+, 1+ for 0 V/cm; 3+, 2+ for 200 V/em;

2+, 1+ for 800 V/cm, respective (bar in A, B and C are 50 pum).
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Fig. 2. Effect of electric field strength of in vivo electroporation
on expression of pGL3-control at normal tibialis anterior of rat.
The expressions of luciferase after injection of pGL3-control 50
pg-containing 0.9% NaCl 100 pl and application of ir vivo electro-
poration with 2 needle array electrode at 20 msec of duration, 8 in
number, 200 msec of interval are increased with the highest
expression at the field strength 50~100 V/cm.
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Z Aoz 7y

4. 7|9 ok AEREHOM HI|IF2 M7Iol TE LE

o e} A} mzsu Axe AVE2E FA e
A% Boh A4 =7 Uehdtl Arjgas A7 A7)
100~150 Viemol| A 71 2ol =) (Fig 4).
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Fig. 3. Increasing tendency of expression of luciferase of pGL3-
control by in vivo electroporation in ischemic tibialis anterior of
rat after making model. The expressions of luciferase after injection
of pGL3-control 50 pg-containing 0.9% NaCl 100 pl and appli-
cation of in vivo electroporation with 2 needle array electrode at
150 V/em of electric field strength, 20 msec of duration, 8 in
number, 200 msec of interval show an increasing tendency until
14 days depending on the time elapsed after the ligation of femoral
artery.
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Fig. 4. Effect of electric field strength of in vivo electroporation
on expression of pGL3-control at ischemic tibialis anterior of rat.
The expressions of luciferase after injection of pGL3-control 50
ug-containing 0.9% NaCl 100 pl and application of in vivo electro-
poration with 2 needle array electrode at 20 msec of duration, 8 in
number, 200 msec of interval are increased with the highest
expression at the field strength 100~150 V/em.

AL o 74X 24 we} fAz) )Y Efo] =
v 7 Z7g 2A 9 2y A bet A7 =
< HAG st= Aol Wt ArjdaE Axee]
HolF%e THAE FHIA sto] AxDe] 7HE
< A3k o] 1L Bl AL Y= EHANE
DNA2| o}Fo] Al Btk AAU H7|HTes ST
= DNAVF A AZWE Eoj7l=d oA 7 4
Aol 9tk (1) Axu T3 (permeabilization)$} (2) %17
0]% (electrophoresis)oll <] DNAS] AZUE o]Fo|th
(Satkauskas et al., 2002).

AAW ANAF o3 Zekavu|= DNAS dgl
oA A7|dxe Zo dEix e ofF o]zo] BTk
2o ANG AN A9 B, A71Baue] B
AN A7), Ar)Eze] e 7| E2e 3,
A7|H 2 Alole) 744 Fo] thEw, F7|g xZ o] €2}
29 o]H3 AL gEpth E3l 22 A7y 240
b Aaa A9 A ot 2ekd ez A7
I U} (Mir, 1999; Gehl, 1999).
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ferase] THo| ¥S& AT Mir, 1999). & AT
ANME FH) FAHAZelA A71F2 ZAEAIZE 20 msec,
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