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23 [ 1% . HOMA-IR {H ¥R (P<<0. 05) . 5 Sham ZHAH H . UNX 20 K AR JE 10 A H H 30 bR 2 & LS AR S & E /L
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Sham ZHAH It UNX 21 K Bk B 15 b AMPK 2550820 (P<<0. 01) ; 5 UNX 414 [t , ACEI #1 ARB J&¥7 41 4% 8 '5 b AMPK %
ETFE(P<<0.01), £k  RAS B A @K 5 W5 Je e AMPK (1) 32355 24 1E 505 VIR T A il A 35 5 3, =2 1 IR 15 3 R
AN R VAR 1R T AT .
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Renin-angiotensin system blockade in correction of glucose metabolic disturbance in uninephrectomized rats

YANG Ke-ke, MOU Xue-jing, SHEN Jian, ZHAO Hai-lu"
Guangxi Key Laboratory of Diabetic System Medicine, Guilin Medical University, Guilin 541004, Guangxi, China

[Abstract] Objective To investigate influences of renin-angiotensin system (RAS) blocker on glucose metabolism and
expression of AMP-activated protein kinase (AMPK) in renal cortex in uninephrectomized (UNX) rats. Methods A total of 40
rats were divided into four groups, namely, sham, uninephrectomy, UNX rats treated with angiotensin converting enzyme
inhibitor (ACED Lisinopril and angiotensin receptors blockade (ARB, n=10) Losartan. Rats in the last three groups were
made into UNX model reserving single right kidney. Fasting blood samples were collected for measurements of glucose
metabolism-related parameters in UNX rats at 3, 6, 8, and 10 months after operation, and renal function-related parameters at
10 months; the expression of AMPK in renal cortex tissues was detected by Western blotting analysis and immunofluorescence
in the four groups. Results Compared with the sham rats, UNX rats developed hyperinsulinemia at 3 months after operation,
hyperglycemia at 8 months and increased homeostasis model assessment-insulin resistance (HOMA-IR) at 3 and 10 months
(P<0. 05 for the corresponding parameters). Compared with UNX rats, ACEI and ARB treatments significantly improved
hyperinsulinemia, hyperglycemia and HOMA-IR (P<C0.05). Compared with the sham rats, UNX rats developed renal
dysfunction as reflected by significantly high serum urea (P<C0.05), creatinine (P<C0. 05) and ratio of urinary total protein to
creatinine (P<C0. 05) at 10 months after operation; while these parameters were all significantly decreased in ACEI or ARB rats
(P<<0. 05) compared with UNX rats. Meanwhile, AMPK expression in the renal cortex tissues in UNX rats was the least
among the four groups (P<C0. 01), and those in the ACEI and ARB groups were significantly higher than that in the UNX
group (P<C0.01). Conclusion RAS blockade may correct glucose metabolic disorders caused by uninephrectomy via restoring AMPK

expression, which may serve as a potential therapeutic target for renal dysfunction accompanied with glucose dysmetabolism,
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ACET K Ifil 48 % 5K 2 52 1A BH 5 7] (angiotensin recep-
tor blocker. ARB) kT S YT ER R B ML4E K
U DO RE QISR OCHE A5 Je AMPK Rk 1284k,
TRV T RE S BOR AR 7 AT RERAE FIAL

1 ##FTE

1.1 ¥ kR A 54  Sprague-Dawley HEPE KR
40 HARJBTEE 300~350 g, tHAEAREE 27 B 52 B 5h )
bRk, & 2 JURKR G fE R — 28 5L, % (23 +
DCL AR 12 hoLRR L 45 T ARSI 2 R, A il
Yok, REFEHLE 30 4 4. 55 DIER 2 Cuine-
phrectomy, UNX) | f§ F R4 (Sham) , ACEI J& 7
A ARBIRITAL (n=10) . Fi K BUR SR ER (75
mg/kg; Alfasan, Woerden, Holland) FRfF, UNX
R RATZEMIEER 1~1. 5 cm VI 11, O 26 L 45
B FAR5ERE ; Sham 20K AT ZEMIIEHE 1~1.5 ecm ]
FAEAIRZE W s ACET IR YT 4 A ARB IGYT 4 R G
7T VIR AR 28 )5 5 i 35 A (A0773, Sigma-
Aldrich, Inc. , USA) 5% P30 (Y0001076, Sigma-
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Aldrich, Inc. , USA) ¥l T IS 7&K 7 K%
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1.2 AAefe KI5 AR

L2.1 mE#EEcss ARJE 3.6.8.10 P,
REEER 8 h J& . IR bk i PR 5 if 5 1% (One-
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25 IMBE (mmol /1) 5 SR B0 I 25 7 I AE L 250,
ELISA i&57] & (Enzyme immunoassay, Mercodia,
Sweden) i g 15 2 B (mU/L) , BAR AL BR : g
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TR E FIVE S TEG 450 nm 4 H] ELISA 34
¥ (nQuant, Bio-Tek Instruments Inc. , America)
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(B RV SRR R B0 JIE 25 I I A o G DU 1ff R 3R 21
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10 A4S H I & 2H R B B A 8 SRCEE A I EF e .
B R % F 28 b 50 mmol/L Tris-HCl (pH
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WP e R ] 2 R & D E Cceat o
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He 100 mg ZH LU 7 1 A EIL G (AR NS 435 3T A
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(4 0 ARG T i 25 TN J AR 8 00 3 8 B ) 34 7 L VK
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For B R R AHIR AT AE R B . AR AT
AL RS T 5 Vo e A= 04 1 b RS m
A I2EHT phospho-AMPK ol #i{&(Ser 496) ¢ sc-
101631(1 * 200) ; Santa Cruz Biotechnology ) TBS
(0. 05% Tween 20, TBS-T)F1 5% B g 4144 F 4°C
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AR AR I G SONE TR BE o Ay AR A R R U 8 1
FEIRIEN, A HL VKA LR INA N 2. N2 Bactin
I AMPK B8R 5 5 i KN i 29 2 43000,
74 000,

1.4 fsxKEnzRFras AMPK £ KR
10 AN s R U Ol BB s P T A e 5 Dl
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112£4T phospho-AMPK ol, 4C & 12 h J5 Ik
IRJE BRI Alexa 488 (£ (8) 4T 1L — 41 (1

2000, IR E 1 h VM, THO0 B T WL
(AX10, Carl Zeiss, Hamburg, Germany),
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FrE (17 9+3.6) vs (6. 8+ 1. 7) mmol/L,
(88.5416.3) vs (40, 6410.6) pmol/L, (0. 651+
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Fig 1 Influence of RAS blockade on renal dysfunction
in uninephrectomized rats
A: Fasting sreum urea; B: Fasting serum creatinine; C;

“P<C0. 05 vs UNX

Urinary total protein to creatinine.

group; n=10, z=*s

2 2R B R 5 R K P Y BE A I R KA
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0.05]s RJ5 10 A H I, ACEI 374 (12. 9+2. 2)
mmol/L J#1 ARB J&¥74H[ (12. 0£2. 4) mmol/L ]
BEAKEE T UNX 4[(11. 441, 9) mmol/L], %
SAHZIFE L (P<0.05),

523 R B RACE AL — 30 4 HREL HO-
MA-IR Fifi F- AR B ] E T 9/ (B 20) . R 3 A4~
H ,UNX 41 HOMA-IR { & F Sham 4 (4. 3£0. 6
vs 2.8£0. 3, P<<0.05); AJ5 10 4~ H, UNX 4
HOMA-IR 5 Sham 41 22 3 Geil 2 & L (2. 9+
0.5 vs 1. 6£0. 2, P<<0. 05), ARB J&¥7 BE 4 1F B
VIBRT | 0 19 5 R A4 (UNX vs ARB: 2. 940.5
vs 2.540. 2, P<<0.05),
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Fig 2 Effect of RAS blockade on glucose
dysmetabolism in uninephrectomized rats
A Fasting blood glucose; B: Fasting serum insulin; C.
HOMA-IR. * P<C0. 05, sham vs UNX; © P<C0. 05, UNX
vs ACEI; 4 P<C0.05, UNX vs ARB. n=10, 7=+s
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SRR Ol 25— B e O A R
(O R . AMPK 2)5] — 335 T Sham 41 K
BUE /N B R 40 M P9 UNX 2k B R vk
AMPK LIRS B 1A RS 2546 T REAH T IE # 1Y
B /N B B 20 B 3% 5k 1) AMPK 530 1 1E 558
ACEI fil ARB 59741 AMPK 23k /K F 414 |38
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FARRPERPIT UNX 4,

AMPK

| o
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AMPK expressiol
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B3 RTINS EXRZREHR AMPK fIRIE
Fig 3 Expressions of AMPK in renal cortex by
Western blotting analysis

** P<0. 01 vs UNX; n=10, 7=%s

-
-

4 BERAERNESEARZREEHR AMPK HRiL
Fig 4 Expressions of AMPK in renal cortex tissues by
immunofluorescence
A: Sham group; B: UNX group; C: ACEI group; D: ARB

group. Original magnification: X200
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