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ABSTRACT : It has been demonstrated that the injection of naked DNA expressing vascular endothelial
growth factor 165 [VEGF ) Lo the affected area can provide significant therapeutic effecis on peripheral
artery occlusive diseases. Success with this type of gene therapy highly depends on the quality of the vec-
tor delivering the therapeutic gene, especially in lerms of the level and duration of gene expression in fthe
localized area. We have recently developed a vector expressing VEGF ., (pCEK-VEGF) for the treatment of
peripheral artery occlusive diseases and dernonstrated high level expression of VEGEF g in mouse skeletal
muscle. This study was designed to assess the acufe toxicity of intramuscularly wnjected pCEVEGFE in
BALBfc mice and Sprague-Dawley rats. There was no evidence of any changes in clinical signs, body
weights, or gross pathological signs. We estimate LD, values of pCKVEGF higher than 50 mg/kg n mice

and 20 mg/lg in rats by intramuscular infection.
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g $1§le] AAl TEE 3 1= glvh(Nabel 5, 1992
Stewart <5, 1992; San 5, 1992; Canonico %, 1994;
Parker 5, 1995; Parker 5. 1999). 53] 2854151 DNA
=AML G A7 Z AR R, TAREHe AR
W ch(Nichols 5. 1995; Wineger 5. 1996), Z2hAn)
= DNAE 5] dH-Fefdle] 542 Al 43,
ARl ZEME ofnfdl o)k FAT A gl
Barsle] Qv (Parker 5, 1999). ¥ AFAEE L4554}
g pCK-VEGE?} T-5i5t 38k o] s w, 7t w]A,
38, #, Aakge] A7l A 2AEE PAlEAE ¥ gt
HE glvk(e] 5, 1999).

2 Q7oA naked DNA 3e|2] pCK-VEGFS ¢4
o ARg-aE2] 1500-30000)7F7] 8% Fabsled FAAEA A
S Al A ol 55 ZAEIE G oA
7kA 2] al71e] dFATe} vREEA R naked DNAY
Al 25k o] =L FhEEA] eksle}, =g @A) v|Fel|A
YAFAE A 24 HA|Fe] A Z3F VEGRe] 23 EAE B
3751 vt gle] pCK-VEGF: 98-l s okt &
Ay Zlez gk

IL A= A 8y
1. AIgEE

AP 5Bl FARE F8f0| 2= pCK-VEGERA #35L
w&el AbME] AMgEe] qldhe] F. 1999). VEGF
cDNAE 165702 oju]eatez AY VEGEZA (Tischer
%, 1991}, AEe] vascular smooth muscle cellel]A] 2]
3} total RNAS o] RI-PCR We® 2245t § ¢
71M9E E1slal pCK HEel] Abslsle] pCK-VEGF &
oA =5 AlZ:Flgvke] 5, 1999). Clontech Giga
Column(Clontechys- o|-8-8}e] 523} DNAE 1-5 mg/mi®]
%532 Phosphate-buffered saline(PBS)| &8sl W&
49| A7+ Pharmacia®] Detoxi-Gel Endotoxin Removing
GelZ ARE3l AlAsNIE AlRE39 WS E
Toxate Assay kit(SigmayZ °]-83fed AT 3 0.60
EU/mg o]8}5ict.

2, ME &= 2 AS &

A 5B g ok FRAEATEY &
2 W BARATL FHD AN Agigie, At
G LTI 2022°C, HEE S0+6%, IAF)ET 11~133]4]
ZhowEs &AL 124]3), R 300~500 ix®] FAS A
AAFCE Al FE AT Aakxl B wdA|
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=AY RS Eeiyhi ol B ARARA(220 Wx270 Lx
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Wx420 Lx180 mmpl| Hel ARS3IE 159 o We] &+
}717hg AA A9E slgvh ARe Fekld s 24
AY FE ARE 7Y, girsle] AfEe| TEE1gen,
e 9T $EES AEA A
3AET Y Fo{dHy
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HASEh T AR FReIA dgol] vl 2k, H
A4 5, AATe Selek it ¥ 2] WASA B
e,

V. oY dEE

Tz 59 A5 Haa] ohx] Fe| §E = 4L
ol3le] ool HYFAIE 27 Ao}, o] 23t
HI7A EE) oFFE ARFe] g wl, o=l
A S SEE] %] SRR 84S S
4 b= VEGFRAARE AA 3428l Fefale] A=
el fAAA B8] Al =E g (Isner =, 1997). o]#]
g a2 e]5e] Isnerdel ol A1 G| SR

lo

of

Table 1. Body weights of male and female BALB/C muce injected with pCK-VEGF

Dase (mg/kg)

e Days afler
treatment 0 3,125 6.25 12.5 23 50

0 17.620.18 18.240.72 17.21.,04 (9.240,64 19+1] 1724144

1 18.8+0.84 20+0.71 I8£1.58 20 240,45 202+ .48 182413

Male 3 20.2+1.1 21.2+1.1 201 41 21.8+13 22.2+1.3 20.2+1.1
5 20.6+1.34 22.2+1.1 212413 22641 ,3% 21.6+1.82 21.240.45
7 21.6+1.36 2441.2% 2224 | 44 23 61,52 23.6+£0.72 21.8+0.32
0 16204 15.840.64 16.6:40.48 16 641 12 15.4£0.88 16.6=1.28

1 20.2+1.1 21,211 20%1 .41 21 8£13 222413 2021 |
Female 3 160 71 18.8+1.3 19.8£0.45 19.2:41.1 19.420.89 18.8+0.84
5 19.2+1.1 18.241.1 18201 19 6+1 52 19.6£0.55 19.240.45
7 20+0.8 17.6+1.28 [8.620.48 15 8+104 (5.8+0.72 20.2+1.04

Data are expressed as mean*+SD(g).
Fsignificant at P<Q 05.No, of animals examined: 3.

Table 2. Bady weights of malc and female Sprague-Dawley rats injected with pCK-VEGF

Days after

Dose (mg/kg)

e treatment 0 (.25 2.5 5 10 20
0 78241112 832274 824774 874274 814,18 86+£5.18
1 79+4.18 §245.70 80+3.54 93570+ 83+2.74 85447
Mule 3 07274 98+7.58 084274 11242, 74 L0842.74+ (0924, 15%
5 78+6.71 784247 874447+ 8842 74% 884570 79 8%
7 129+4.18 135:£8.66 13549.35 1492418+ | 4626.52 147+8.37*
0 8045.00 T8+4.47 81:+4.18 824274 23274 79+4.15
1 78+6.71 784,47 §744.47¢ 854274+ 88+5.70* 79+3.18
Female 3 96+6.52 92+2.74 104415 ¢ L06+4.15% 1033 .54% 0§+4.47
5 110316 108+2.15 | 17:£6,00¢ L21E374% [1744,00% 109+3.74
7 121+7.42 120+3.54 131:£5.48~ 133447+ 12942 24% 125+3.54

Dala are expressed as meanxSD (g}, significant at P<().05.No. ol animals examined: 5
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Seo] oA o] F=Id e, A 14k A Ee] £E5H A
2d4E elAte| Hgllnt VEGF 44k Fo9(33 pgrkgpl
235l o|w3l ¥ehew 2 17E vl ¢ri(Baumgartner 5,
1998). VEGE &34 E 28] d2 {448 A3k ¢ 20
o§712] naked DNA FAAAE AR B3} A AR F
AMx Y@M e] o= Bargl v} glo] naked DNAZ} #A)|7}
A 7 ek AP A Rl @)U o Department
of Health and Human Services. 199%&).

B 252 naked DNA S3AF 2. AFe] o2
Zlel FAARAEE AR HElE Apdaliglen el
e 7)2e] e Rt i vitooll A ko] 30~1000]
S48 7l o2 W FEThe] 5, 1998). B QT o]t
Zro] ¥kl VEGF WHHE S -4}z 8Al 2 Auks)r|
At AR Ao r FAHSALRE aseie
pCK-VEGFE BALB/C wh9-2of|A] 50 mg/kg, #l=efA]
20 mg/kgZbAl T8l FAREE Aap mE FEM 4SS
A dtE] 7oA AlgEEle] el 23t Aelt
1 A2 W3R b w A adstet, AlEe] W Fof
it tdatelel| Fo) Ao Mt ol ko] HEH
gt A S5 A e] glo| Fo|BaAtele] #-4
Aol AA Aeli= gl AR dulsigint. SeldA ¥
Ao Ao 798l Halst AFErEE Sy
o= 5¢Alell gt AFe] AALR FelR Hoz 3
ot o]eigt dARL wlte) AP Hl oM 2
HA| ekgker], A@Y|7F Fo dAFg dheR Algs
vl "R oz AldZAe] pCK-VEGF= BALB/C |-
2ol M8 FH AR ALRES T84 50 mgrkg, HESA
= 20mgkg o]’ o= UAM4EF(16.6~33.33 ug/kg)
2] 1500~3000uRel] tes] F1-3] T2 S97kA A
g 7oz vt At A= 3333 ug/ke®] pCK-
VEGF 74| o445 #2ke] @44 VEGF s 2
I3 VEGF2] pharmacokinetics AFsel] 218] Alzspd
0.65 ng/m{E oAl 9ok (Baumgartner -5, 1998). =
Akl ebAle] 5% A= VECGF e o
Al 12 ng/m! Bk ) A E W2 eAE 3333 pgy
kg $3F2] pCK-VECGF: lA|¢] ¢kdgh d-a¢d 7l o2 Al
Bxd.

TAtel =

E AT 321 ER) P (HMP-99-B-02-0001)9} -2 5)4)
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