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Table 1 Effects of naked DNA delivery intramuscularly or
intravenously on the ratio of urine volume to body weight

of rats with experimental nephropathy

Post-treatment/ml: kg™ 6h~!

Group No. Pre-treatment

Day 5 Day 10 Dayl5
Normal 8 35.9+2.78 30.6+2.17 24.1+2.73 27.4%3.52
NG/i.m 6 16.7+2.48 14.3x1.71 11.7+x1.64 9.24+2.57

hANP/i.m6 15.9+2.83 17.6+1.257 19.2+2.777" 21.1£2.23""
NG/i.v 6 17.3+2.28 14.8+1.74 12.8+2.57 11.6+3.72
hANP/i.v6 16.1£2.97 17.7+2.54" 19.8+2.37"" 22.4+3.25""

Abbreviation NG negative group

*p<0.05 *%p<0.01 *x¥p<0.001 vs NG/i.m or NG/i.v

hANP/im vs NG/im t5=3.82 P <0.01 #,=5.71 P <0.001
t;5=8.54 P <0.001.

hANP/iv vs NG/iv t5 =2.31 P <0.05 ¢7=4.91 P<0.001
115 =5.36 P<0.001.

2.3

5d
10 15
2
Table 2 Effects of naked DNA delivery intramuscularly
or intravenously on body weight of rats with

experimental renal nephropathy

Body weight/g

Group No. Pre-treatment

Day 5 Day 10 Day 15
Normal 8 213+15.8 241+13.9 279147 317+22.3
NG/i.m 6 173+14.6 172+13.2  161+13.8  153+17.5
hANP/i.m6 175+16.4 189+12.7° 197+14.6" 223+15.1"
NG/i.v 6 174%17.3 170+£12.8  158+15.2  154+13.7
hANP/i.v 6 173+16.8 191+14.7" 213+15.1"" 235+15.6™

Abbreviation NG negative group

%p<0.05 *#p<0.01 *¥¥p<0.001 vs NG/i.m or NG/i.v

hANP/im vs NG/im t5=2.27 P <0.05 ¢, =4.39 P<0.01
t15=7.42 P<0.00l.

hANP/iv os NG/iv 15 =2.64 P <0.05 1,0=6.29 P <0.001
t15=9.56 P <0.001.

2.4

Table 3 Effects of naked DNA delivery intramuscularly or
intravenously on the concentration of urinary proteins of

rats with experimental renal nephropathy

Urinary protein/mg%

Group No. Pre-treatment

Day 5 Day 10 Day 15
Normal 8 25.2£2.35 28.1+3.94 32.7£4.75 37.4:2.36
NG/i.m 6 78.4%571 87.3+6.92 106.4=15.8 134.5+17.3
hANP/i.m 6 79.8+7.24 86.98.75 92.7+17.6 122.3:15.1
NG/i.y 6 77.5£8.16 90.4+9.27 110.3+18.4 133.8=17.7
hANP/i.v 6 80.2+5.38 92.4x+11.7 115.7+22.3 124.2+21.7

Abbreviation NG negative group

2.5

5d
113 £ 8.6 pg/mL
87+7.1 pg/mL. t=5.71 P <0.001
115+ 7.8 pg/mL 90 =
7.4 pg/mL. t=5.70 P <0.001
62 + 6.3 pg/mL

K+
Na*®
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15d

21.1+2.23 ml: kg™ 6h~"
22.4+3.25 ml: kg™ 6h”"

27.4+£3.52 mk:

kg™ 6h™"  77.0% 81.8%
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Comparative Analysis of Diuretic Activities of Human ANP
Gene Injected Intramuscularly and Intravenously in
Adriamycin-induced Nephrotic Rats

LI Tao LIANG Hong-Yan YAN Feng LU Sheng-Dong”
National Laboratory of Medical Molecular Biology Institute of Basic Medical Sciences CAMS and PUMC  Bejing 100005 China
Abstract In order to explore the feasibility of gene therapy strategy based on the human atrial natriuretic peptide hANP  gene
delivery for the treatment of nephropathy and compare the diuretic activities of the hANP gene injected intramuscularly im and
intravenously iv  the naked retroviral vector DNA harboring the hANP ¢DNA under the control of retroviral 5'long terminal re-
peat at a dose of 5 mg/kg body weight was injected im or iv into the nephrotic model rats induced with adriamycin ADR injected
iv at a dose of 7.5 mg/kg body weight. A single injection of the hANP gene resulted in a marked elevation in plasma level of
hANP 5 days after gene delivery and a significant increase in the ratio of urine volume to body weight and the diuretic effect con-
tinued for more than 15 days. In addition there was a significant rise in the body weight of treatment groups as compared with
that of negative control group and no difference in the concentrations of electrolytes in urine between groups. There was no signif-
icant differences in total effects resulted from the two routes of gene delivery and the way of gene delivery through the skeletal
muscle is simpler and easier. These results suggest that somatic gene delivery of the hANP gene could enhance the renal functions

in nephrotic rats significantly and would be a potential strategy for the treatment of renal disorders.

Key words ANP gene gene therapy retroviral vector nephropathy
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