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Effects of Changing Levels of Renal Aldosterone and Its Receptor on Renal
Fibrosis in Spontaneously Hypertensive Rats

CHENG Cai-lian, LOU Tan-qgi, TANG Ying, SHI Cheng-gang, CHEN Zhu-jiang
( Department of Kidney, The Third Affiliated Hospital, SUN Yat- sen University, Guangzhou 510630, China )

Abstract: Objective To investigate the effects of different levels of renal aldosterone and its receptors in renal
fibrosis in spontaneously hypertensive rats (SHR). Methods  Twenty- four 8- week- aged male SHRs were divided
into three groups: spironolactone group 100 mg/(kg.d) , benapril group 30 mg/(kg.d) , hypertension model group.
The authors also observed the normal group (eight 8- week-aged male Wistar- Kyoto rats). After eight weeks
interference, the authors checked systolic blood pressure, proteiuria, albumin, blood urea nitrogen, and creatinine,
the expression of mineralocorticoid receptor and transforming growth factor beta 1 (TGF-,; ) in renal tissue .

Results  Benapril down- regulated the levels of renal aldosterone  (15.8+2.6) vs (22.2+0.6) pg/mg and its
receptors (15+4) vs (13%5) PU , alleviate renal fibrosis (17.0£1.8) vs (20.0+2.3) PU , all were P< 0.05, while
spironolactone up- regulated the levels of renal aldosterone (24.3+4.6) vs (22.2+0.6) pg/mg and its receptor (16%
6) vs (13+£5) PU and aggravated renal fibrosis (22.6+3.0) vs (20.0£2.3)PU , all were P< 0.05. Conclusion The
change of aldosterone and its receptors in kidney can affect the process of renal fibrosis in SHR.

Key words aldosterone; mineralocorticoid; receptor; regulation; hypertension; renal fibrosis

[J SUN Yat- sen Univ(Med Sci), 2007, 28(4):402- 407]

1
[2]

2006-10-08
(05001702)
1975- , E- mail:chengcailian3@163.com



SHR 403

1
1.1
24 8
spontaneously hypertensive rats, SHR 200
250 g SHR
[100 mg/ kg d ]
[30 mg/ kg d ] 4 ml
WKY 8
4 mL 8
1.2
1.2.1 RBP- 1B
1.2.2
OLYPUS AU640
1.2.3
2 mL 20 pL 3000 r/min 10
min  r=20 cm pg/
mL 0.5 mol/L
100 15 min 12000 r/min
15 min pg/
mg
1.2.4 HE
Bl 200
10
3
03 0=
1= 2= 3=
09
1.25 MASSON
u 200
5
OD( )
oD/
1.2.6 MRNA
RT- PCR TRIZOL Invitrogen

Life Technologies

PCR
4 g RNA Random
Primer cDNA cDNA
PCR PCR GAPDH 725 bp
94 2min 94 30s52 30s72 45572
10 min 32 TGF-(3; 432 bp 94 2 min
94 30s52 30s72 45572 10 min
32 MR 486 bp 94 2 min 94 1 min
49 1 min 72 1 min 72 10 min 35
PCR 1.5%
GAPDH
A
1.2.7 TGFB;
TGF- B,
1 100 Santa Cruz SABC
1 50
SABC Santa
Cruz KONTRON IBAS 2.5
Bl
1.3
*
SPSS11.0
LSD- t
Games- Howell
0=0.05
2
2.1 mMRNA
P< 0.05
(P<
0.05)
(P< 0.05)
2 1
2.3
8
8 16 180



404 ( ) 28

mmHg
(P< 0.05)
GAPDH 750 bp (P >0.05)
MR 500 bp
P< 0.05
P< 0.05
1 MRNA (P >0.05) P< 0.05
Fig.1 Expression of mineralocorticoid receptor mRNA in P< 0.05
the renal tissue from the rats of the different groups P 50.05 )

Lane 1: WKY; Lane 2: SHR- LO; Lane 3: SHR; Lane 4: SHR- SP;
M:2kb marker

Fig.2 Expression of mineralocorticoid receptor protein in WKY, SHR, SHR-LO, and SHR- SP group
A: WKY; B: SHR; C: SHR- LO; D: SHR-SP IHC x400

1
Table 1 Levels of aldosterone and its receptors in the rats of the different groups

Group Aldosterone in plasma (pg/mL)  Aldosterone in renal tissue (pg/mg) Avrl Acrprn Positive unit
WKY 150£25 16.2+0.2 0.43+0.24 8+4
SHR 238+908Y 22.2+0.6Y 0.52+0.23? 15449
SHR- LO 21744592 15.8+2.62 0.48+0.2392 134592
SHR- SP 36243552 24.3+4.692 0.68+0.2092 161622

F 20.44 26.80 11.341 9.873

P 0.003 0.002 0.000 0.000

WKY: Wistar- Kyoto; SHR: spontaneously hypertensive; SHR-LO: spontaneously hypertensive lotensin interferring group; SHR- SP:
spontaneously hypertensive rats spironolactone interferring group 1) vs WKY group, P< 0.05, 2)vs SHR group, P< 0.05

2
Table 2 Clinical data in the rats of the different groups

Group  Blood pressure(mmHg) Urinary protein(mg/24 h) Albumin(g/L) Serum creatinine(umol/L) Blood urea nitrogen(mmol/L)

WKY 107+4 74 28+5 38+11 8.7+0.7
SHR 184+117 2439 23+4Y 42+11 8.6+1.4
SHR-LO 141£792 15+4 92 26152 40+10 7.5£1.5
SHR- SP 17710 27592 20+492 41+10 8.5+1.4
F 5.348 9.372 8.106 0.843 0.528
P 0.002 0.000 0.000 0.683 0.972

1)vs WKY, P< 0.05; 2)vs SHR group, P< 0.05

2.4 P< 0.05
P< 0.05
P< 0.05 3 3

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig.3 Renal pathological change in the rats of the different groups
Al- D1:WKY,SHR,SHR- LO,SHR- SP tube(PAS, x400); A2- D2: WKY,SHR,SHR- LO,SHR- SP vascular(HE, x400); A3- D3: WKY,SHR,SHR-
LO,SHR- SP glomerulus(MASSON, x400)

1 2 3 4 M bp
2.5 TGF- BimRNA 2000
TGF- B.mRNA —— e
P< 0.05 500
TGF- B,mRNA NI o
P< 0.05
TGF- B.mRNA 4 TGF- B;mRNA
P< 0.05 Fig.4 Expression of TGF-3; mRNA in the renal tissue
4 5 3 of the rats of the different groups

Lane 1: WKY; Lane 2: SHR- LO; Lane 3: SHR; Lane 4: SHR-
SP; M: 2 kb marker

5 TGF- B,
Fig.5 Expression of TGF- 3, protein in the renal tissue of the rats of the different groups
AWKY;B:SHR;C:SHR- LO;D:SHR- SP  IHC, x400

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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3
TGF- B,
Table 3 Collage area in the glomerulars, tuberinterstitial
scores and expression of TGF-[3; in the rats of the different i
aroups TGFB.mRNA Yoshida ™!
Group CA TS ATGF- B, PU
WKY 0.14+0.03 8+4 0.39+0.18 16.5+3.2
SHR 0.29+0.08? 20+8Y  0.58+0.19% 20.0£2.3Y
SHR-LO 0.23+0.05%2  11#5%  0.45x0.37%2 17.0+1.8%2
SHR- SP 0.33£0.0592  2744%2 (.70£0.24%2  22.6+3.0Y?
F 5.467 17.95 8.912 2.164
P 0.002 0.000 0.000 0.003 A CsA
CA:collage area; TS:tuberinterstitial scores; PU: positive unit; 1)vs
WKY, P< 0.05; 2)vs SHR group, P< 0.05 ACEI
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