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Influence of Zofenopril to renovascular hypertension rats on ACE2 and Mas with kidney

Qin Xiaoyi,Lu Xinzheng *,Zhang Hui,Yang Yuqing,Zheng Hongjian,Huang Hongjuan,Hou Maihua,Chen Ming
long, Kong Xiangqing, Huang Jun

(Department of Cardiology ,the First Affiliated Hospital of NJMU , Nanjing 210029 , China)

[Abstract] Objective:To discuss the effect of ACE2/angiotensin1-7/Mas receptor axis in renovascular hypertension rat kidney and
myocardial hypertrophy of Zofenopril. Methods:Seventy male SD rats weighting 190 ~210 g were randomly divided into sham
operation group (S,n=20) and 2 kidney 1 clip (2K1C) group (n=50). There were 46 rats developed hypertension successfully,and
they were randomly divided into 2K1C + distilled water group (K,n=23) and 2K1C+Zofenopril group (Z,n=23). The systolic blood
pressure were measured (SBP) by tail artery sleeve method at the end of 4th,8th and 12th week respectively and ultrasonography was
taken at the same time. After that,collected the right kidney at the 8th and 12th week respectively,detected the mRNA levels of
ACE2 and Mas by RT-PCR, tested the protein expressions of ACE2 and Mas receptor by Western blot. Results:DCompared with the
S group, the blood pressure of K group increased remarkablely (P < 0.01) at the end of the 4th,8th and 12th week respectively,and
decreased significantly (P < 0.01) after been treated with Zofenoprilat. @ The end-diastolic and end-systolic ventricular septal
thickness, left ventricular wall thickness in K group were significantly enhanced compared with S group at the end of the 8th and 12th
week respectively (P < 0.01),EF reduced significantly at the 12th week. The front index were decreased (P < 0.01,respectively) and
EF enhanced remarkably after been treated with Zofenopril. ) The mRNA and protein expression of Mas receptor were up-regulated
at the 8th week,while down-regulation occurred at the 12th week in K group contrast to S group. After being treated with Zofenopril,
they decreased at the 8th week and elevated at the 12th week (P < 0.01,respectively).The mRNA and protein expression of ACE2
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were higher in K group in the two periods (P < 0.01,respectively) compared to S group. When treated with Zofenopril ,it was reduced

remarkably (P < 0.01). Conclusion; We estabished renovascular hypertension model successfully by two kidney one clip method.

Zofenopril may significantly reduce the blood pressure and attenuate cardiac hypertrophy of renovascular hypertension rats while in-

hibiting the down regulation of Mas receptor and impelling the down regulation of ACE2.

[Key words] Zofenopril ; renovascular hypertension; kidney ;angiotensin converting enzyme-2 ;mas receptor
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56 Y62 i PCR (realtime fluorescence quantitative
PCR) 05 & (RGE A W) 2 =) K 0 i ACE2
FiMas SZ 1R H) mRNA FRikoKF-, Wi A FE
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AAGCCACCCACATTCAGC-3' ;B-actin " iFfF%) 5'-
CACCCGCGAGTACAACCTTC-3", T3 5'-CC-
CATAC CCACCATCACACC-3',
1.2.6  Western blot
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A A K 34 8 2 R (P <0.01) , Horr 8 il &
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Tablel The comparison of systolic pressure at different
time (mmHg,X +5,n=8)
B R ARE4E RE8JA ARJF 12
S 1263 127 5  125+3** 126+ 7"*
K 1255 20214 208 + 4 182 + 4#*
Z 125+6 196 +5 150 + 8** 137 +3**

K20 SRS K 4, P < 0.01; K ARG 12 JHIES
ARJF 8 JFHH,**P < 0.01,

23 WIEZEHMB AR

S ARG 8. 12 AL EAFEIRE R E L, 5 S
ZHAHLL,8 AR K H KR ERIRERE | A% )5EEE
JE R Fe A 53R W E RN (P < 0.01);Z 415 K
HERBEE, AEFEEEHRETR (P<
0.01) -8 FRE(P < 0.05) , KI5 12 Ji K 45
S HHERIFRIRRE Ao 5B R A A AR T &,
SR FE R (P <0.01);5 K AL, Z 4%
IR JELRE | 70 28 I B JE R 1) AN [ R B AT, 23 0l
BETE (P <0.01,%2),

Fz2 2KIC KRARE 8.12 AN A OB E OEEIEIRL &

Table 2 The comparison of heart echocardiography index in 8 and 12 weeks after operation ( X + s ,n=8)

215 IVSd(cm) IVSs(cm) LVPWd(cm) LVPWs(cm) EF (%)
S 0.17 = 0.01 "~ 0.25 +0.01** 0.17 + 0.03** 0.29 + 0.02** 76.98 + 0.68**
K 0.25 + 0.01 0.39 + 0.01 0.29 + 0.02 0.38 = 0.03 84.84 + 1.75
V/ 0.21 = 0.02"~ 0.28 + 0.03** 022 +0.02** 0.31 +0.02** 82.33 + 1.86*
S 0.18 + 0.01"~ 0.27 +0.02** 0.17 £ 0.0** 0.29 + 0.03* 77.12 + 0.58**
K 0.26 + 0.03 0.34 + 0.01 0.27 + 0.01 0.33 + 0.01 73.51 = 1.24
Z 0.18 + 0.02"~ 0.26 + 0.01"" 0.19 + 0.02"~ 0.29 + 0.01° 80.63 + 3.52"~
[ —Pif i) S 452045 K 4B kb4, " “P < 0.01, *P < 0.05,
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Figure 2 The expression of renal ACE2 and Mas protein in different time of each group
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T MLHE A B A A K T 2% e 4o il 4100 ¢ 751) T o2 AP
RGN ING R e (S = W s A v = 5 75y 1 EE 2 P B S
KEHE M HNZ AR TR IHE
[ %30k ]

[1] Rice GI,Thomas DA, Grant PJ,et al. Evaluation of an-
giotensin-converting enzyme (ACE),its homologue ACE2

and neprilysin in angiotensin peptide metabolism [J].

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

Biochem J,2004,383(Ptl).45-51
Santos RA, Ferreira AJ,Simoes ESAC. Recent advances
in the angiotensin-converting enzyme2-an giotensinl-7-
mas axis[J]. Exp Physiol,2008,93(5):519-527
Tikellis C,Thomas MC. Angiotensin-converting enzyme 2
(ACE2) is a key modulator of the renin angiotensin sys-
temin health and disease [J]. Int J Pept,2012,2012.256-
294
Li N,Zimpelmann J,Cheng K,et al. The role of an-
giotensin-converting enzyme 2 in the generation of an-
giotensin 1-7 by rat proximal tubules [J]. Am J Physiol,
2005,288(2) : F353-F362
Capasso JM,Strobeck JE,Malhotra A,et al. Contractile
behavior of rat myocardium after reversal of hypertensive
hypertension[J]. Am J Physiol,1982,242 (5).H882 -
H889
Kusumoto K,Igata H,Ojima M,et al. Antihypertensive,
insulin-sensitising and renoprotective effects of a novel,
potent and long-acting angiotensin Il type 1 receptor
blocker, azilsartan medoxomil ,in rat and dog models[J].
Eur J Pharmacol,2011,669(1-3) :84-93
Correale J,Villa A. Role of CD8+ CD25+ Foxp3+ regula-
tory T cells in multiple sclerosis[J]. Ann Neurol,2010,67
(5):625-638
Fan Y,Shen F,Frenzel T,et al. Endothelial progenitor cell
transplantation improves long-term stroke outcome in mice
[J]. Ann Neurol,2010,67(4).488-497
Kang YJ, Digicaylioglu M,Russo R,et al. Erythropoietin
plus insulin-like growth factor-1 protects against neuronal
damage in a murine model of human immunodeficiency
virus-associated neurocognitive disorders [J]. Ann Neu-
rol,2010,68(4) :342-352
R AR, EARE. AR U AR B A R kR 1
B s S S AS MU 922 A ()], At R R4
LSRRI, 2012, 32(8) : 1087-1090
Carlos M Ferrario. Angiotensin-converting enzyme 2 and
angiotensinl-7:an evolving story in cardiovascular regu-
lation[J]. Hypertension,2006,47(3):515-521
Crackower MA,Sarao R,Oudit GY,et al. Angiotensin
converting enzyme 2 is an essential regulator of heart
function[ J]. Nature,2002,417(6891) : 822-828
BOREYE AR IR, SRR B A R i R B A o
B RIKR AR 2 mRNA 7t LR A RIB[]. P
I A R, 2007, 15(6) :473-476
Lely AT,Hamming I,van Goor H,et al. Renal ACE2 ex-
pression in human kidney disease[J]. J Pathol,2004,204
(5):587-593

[WFsEH]  2013-02-07



