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Transplantation of atrial natriuretic peptide-expressing
fibroblasts reduces blood pressure and increases urine
volume in spontaneously hypertensive rats

Tao Li, Hongyan Liang, Jinzhi Lu, Weijing Chen, and Shengdong Lu

National Laboratory of Medical Molecular Biology, Institute of Basic Medical Sciences, Chinese Academy of Medical Sciences, School of Basic
Medicine, Peking Union Medical College, Beijing 100005, China

Abstract: To investigate the potential of gene therapy for the treatment of chronic diseases such as hypertension, chronic heart
failure, and chronic renal failure, we established the neonatal rat fibroblast line engineered to secrete the mutant human atrial
natriuretic peptide (mhANP), and then transplanted the cell line into young spontaneously hypertensive rats (SHR) subcutaneously.
We found that a single transplantation of the cell line caused an obvious rise in the concentration of mhANP in serum 7 d after
transplantation ((135 + 8) vs (106 £ 7) pg/mL, P < 0.01). The animals’ blood pressure in test group was always remarkably lower than
that of empty vector group within 42 d after transplantation, even though the blood pressure in all groups was constantly increasing in
the process of ontogeny ((175 + 10) mm Hg vs (189 £ 12) mm Hg, P < 0.05). A maximal blood pressure reduction of 33 mm Hg
((157 £ 9) mm Hg vs (124 + 112) mm Hg, P < 0.01) was observed 14 d post cell transplantation. There was a marked increase in
urine volume in test group from second week after treatment beginning ((5.9 + 0.7) mL/6 h vs (4.3 + 0.8) mL/6 h, P < 0.01) and the
effect lasted 14 d ((6.1 £ 1.1) mL/6 h vs (4.0 + 0.8) mL/6 h, P < 0.01), however the statistical difference in concentration of K and
Na' in serum and urine was not observed. The results suggested that subcutaneous implantation of fibroblasts-expressing mhANP
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significantly reduced blood pressure in young SHR during the period of ontogeny and efficiently improved their renal function and

the somatic gene transfer of mhANP may have potential value in the treatment of human chronic diseases such as hypertension,

chronic heart failure, and chronic renal failure.
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Fig. 1 Integration of mhANP cDNA in the genome of the cell
line genetically engineered to express and secrete mhANP. 1: the
PCR template was retroviral empty vector pLNCX; 2: the PCR
template was retroviral vector pLHY24 carrying mhANP cDNA;
3: DNA marker; 4: the PCR template extracted from the infant rat
skin fibroblast line infected with retroviral empty vector pLNCX;
5: the PCR template was extracted from the infant rat skin
fibroblast line infected with retroviral vector pLHY24 carrying
mhANP cDNA.
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Table 1
concentration in serum

Effect of transplantation of the cell line genetically engineered to express and secrete mhANP on the ANP

Number Post transplantation
Group BT
(n) 7d 144 21d 28d 35d 424 494
Emp V 10 108 = 11 106 + 7 109 + 18 109 + 14 113 =23 125+ 19 117 =27 121 +21
mhANP 10 102£24 136+ 8%+ 124419 123+ 18 126 + 23 132+ 20 129 + 24 126+ 17

Emp V: empty vector; BT: before transplantation. ** P < 0.01 vs empty vector.

%2 mhANP RiAMAEFEEX SHR KR MELEM (mm Hg, x+£s)
Table 2 Effect of transplantation of the cell line genetically engineered to express and secrete mhANP on blood pressure

Number Post transplantation
Group BT
() 7d 14d 21d 28d 35d 42d 49d
Emp V 10 147+ 6 145+ 8 157+9 169+ 6 166 +7 181+8 183+ 10 189 + 12
mhANP 10 148 £ 8 131+ 9 #x 124 +£12# 152 + 9 154 + 8 163 £ 9% 170 £ 8 175+10%

Emp V: empty vector; BT: before transplantation. * P < 0.05; ** P <0.01 vs empty vector.

Journals.im.ac.cn

© FERZFRMEMARTATIKSHIEST http://journals. im. ac. en



TRV B A 2 A R IR AR g DR B R o B 647

%3 mhAnP FEMBEX SHR ARREMFI (mL/6h, X+s)
Table 3 Effect of transplantation of the cell line genetically engineered to express and secrete mhANP on urine volume

Number

Post transplantation

Group BT

(n) 7d 14d 21d 28d 35d 424 494
Emp V 10 31409  42+15 43+08 4.0+08 47+15 51+12 49+15 47+13
mhANP 10 3408  46+12 5907+ 6.1+1.1%% 44£09 53£1.5 51+1.4 5.6+1.1

Emp V: empty vector; BT: before transplantation. ** P < 0.01 vs empty vector.

% 4 mhNAP RiZMAmBEN SHR KBAEMNEMW (g X*5)

Table 4 Effect of transplantation of the cell line genetically engineered to express and secrete mhANP on urine volume

Number BT Post transplantation
Group
() 7d 14d 21d 28 d 35d 42d 49d
Emp V 10 92+ 15 117+ 14 13812 164 +28 170 + 32 194 + 35 205 + 37 219 +43
mhANP 10 90 + 16 114+ 16 134 +£18 154 £ 30 169 + 35 178 =39 189 + 34 206 + 35

Emp V: empty vector; BT: before transplantation.

%5 mhANP RiEMAMFBIEX SHR KRR Na iREHEM (mmol/L, X*s)
Table 5 Effect of transplantation of the cell line genetically engineered to express and secrete mhANP on urine Na*

Number Post transplantation
Group BT
@) 7d 14d 21d 28.d 35d 424 49.d
Emp V 10 106 £ 17 108 £20 114 £ 21 107 + 18 109 + 23 115+ 26 119+ 23 115 £ 21
mhANP 10 114 £ 23 121 £27 119 £ 23 114 £ 25 124 £ 19 119 £ 20 125+ 19 124 £ 19

Emp V: empty vector; BT: before transplantation.

% 6 mhANP RiEMMFIEI SHR KR K KIRERZ M (mmol/L, X*s)
Table 6 Effect of transplantation of the cell line genetically engineered to express and secrete mhANP on urine K"

Number

Post transplantation

Group BT

(n) 7d 14 d 21d 28d 35d 424 494
Emp V 10 10220  115+19 122+ 17 116 = 20 119 =22 124 +21 122 + 21 120 + 18
mhANP 10 99+ 19 108 + 17 116 = 18 118 + 18 14+ 17 118 = 19 118 = 23 115+ 16

Emp V: empty vector; BT: before transplantation.
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