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[(fZE] a6 WL Ang ] MWHIFIX T 5/6 Cablation/infarction, A/D B ¥ B 12 B 5 K R A B 414 HIF- 1o A K
mRNA FILM W IEY LR AR HOLE . Z i 8 SD HEM: R BUBEALAME 15 HB I FRA A 4 AR 5/6(A/
D) B V) B 1 B A AR 3k i A 1 M ) B 0 s AR R L B AL A3 S AR AR 21 (B 4D R Ang [1 005 3R] CERUVD P A A S R 4D
4LC 4 B4 15 5,4 5145 T AR T 10,60 d J5 4600 AR A48 A3, 1 SR FH 2R 1 3 B0 328 2 1 5% 6 22 B PCR 43 590 D 2 R R A W B2
B BB HIF-10 8 1 & mRNA 3Kk, 4 FERIZH 5 F R4 48, SCr BUN FH# . CCr BRI (P <0, 01) 5 Ang [T 0
1 70 20 5 488 8 4 T TR H#R, SCr BUN 7K SF T [, CCr ZKSF-FH i (P 35 <C0. 05) , AU AL R BUE B2 I L 8l HIF-1o 2R A
mRNAR KB TARHETFE (P<<0. 05) , Ang [l #0415 4 HIF-1o & A mRNA 7515 K2 5 F1BE B b 60 3¢ 1k £ & 465 5 2 sk
D(P<<0.05), #E#&  Ang [T HIFTTLIECE 5/6 CA/D B DI B M B 2 KB Th A PR PG T RE S HIF-10 {5 5 38 B
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Effects of angiotensin ] inhibitor on HIF-1¢ expression in the renal tissue of 5/6th kidney ablation/infarction rats

QIN Jun-yan', WANG Chen"**, YANG Jing', SHAO Ming-hai', LIU Yin-qing' , HE Li-qun'**
1. Department of Nephrology, Shuguang Hospital, Shanghai University of TCM, Shanghai 200021, China
2. Shanghai Key Clinical Laboratory of TCM, Shanghai 200021, China

[Abstract] Objective To investigate the influences of Angiotensin [[ inhibitor on renal expression of HIF-1a¢ mRNA and
protein in the chronic renal failure (CRF) rats (induced by 5/6th kidney ablation/infarction [ 5/6A/1]) and the related
mechanism. Methods SD rats were made into CRF model by means of 5/6th kidney ablation/infarction. The study was divided
into sham operation group (Group A), model group (Group B) and Angiotensin [ inhibitor (Cozaar-with-Monopril) group
(Group C), each group containing 15 rats. The biochemical parameters of the rats were examined 60 days later in the 3 groups.
The expression of HIF-1la mRNA and protein in the remnant renal cortex and medulla were assessed by Real-time PCR and
Western blotting analysis. Results Compared with group A, group B had significantly increased SCr and BUN levels and
significantly decreased CCr level(P<C0. 01). Compared with group B, group C had significantly decreased SCr and BUN levels
and significantly increased CCr level(P<C0. 05). The expression of HIF-1¢ mRNA and protein in the renal cortex and medulla in
group B was significantly higher than that in group A(P<C0. 05), and that in group C was significantly lower than that in group
B (P<C0.05). Conclusion Angiotensin [[ inhibitor can improve the renal function in CRF rats induced by 5/6 C(A/I), which
might be associated with HIF-1¢ signaling pathway.
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R B /NER B Ak R0 /N 18] T 0 2T i Ak, 5 B gl s
FE AT R B T BB AR L O AT R L R I R A S 56
FEARW] RIF J2& S W B ) Re T B ™ a2 2 R 00 W s
(e BT AR FE AR IR 1 B E R (CKD) #% 15 9
EEFIEH., HILRABSE RIF MALTH B2,
RIF 19 % 5 & — B W & 22 0t L 32 2 Fh 3
93 DR 2R (AR B AR T L EG e S A O R AR T 4 b
MEEHENEZZ -, KEBESFH T la(HIF-10) &
PRI R R bR 2 —" L e S 5B R A 5 4 4
A3k — i B A B R A O B A T DR -, (HBR AR AR
K oz HIF-1o MZE4E . ARBFFERAT 5/
6 (ablation/infarction, A/1) & VI B 2 il 1& & 0E £F 4k
TR sh AL K 5/6 (A/D B VIBR X HIF-1a 2 H
e mRNA £k )52 M Ang [T 300 550 09 T Fi4E FH ,
PE— B HRE Ang 1 30050048 57 B I B4 7 R ML)

1 #MRITE

11 MAAX A (@R AEEE SD R B[ T 1
T VS IR - LS B W A B A\ L A AR IESS . SCXK
(P 2008-0016 . 1) 73 T - 13 B 5 = Be 52 40 3 9 SPF
ol L8 RS R 190~210 g, TE(224+2)°C .M
X W EE (55 4= 2) Y0 B4 T i % L e Ay T B T A4 4]
BEARFH K # B kK, B B AROK &% & . TRIzol
(EHE Invitrogen 28 H] ), S X & (Promega 24
Al SR E B PCRAXCEE ABI 4 R)) , H 1Y 5T
G DA 3 [ ST AR R AR B L (NCBD 3R, R
oligo Ml primer 5 &1+ 51 ¥, & it 51 ¥ H In-
vitrogen 2 8 A A, VAT (BN BRIV AR 25 A BR
N ALY H20030654) 5 48 2 35 A1 48 (36 L i
FEMZA AT L HS . H19980197) 5 2 1 5 B 6 43
BT AT FH R0 I 1 V5 38 5 R A W 4 AR BF 5 9 5 H ik
K IR A% B (95 [ Bio-Rad) , it KR — ¥t (£ H
Abcom) ; HAR i A 1k B (HRP) #5048 —H1 (£ H ICL
Biotechnology) ,

1.2 £¥F*

1.2.1 EHm#AHmaEE oA EERAERENE SD
REHBEPLAIR 15 BAE IR FARH (A ), KR 1)
Fi2 5/6 (A/D ' £ 1A i 45 5 o KRB AL R R
2 % IR ELHE -85 (0. 2 ml/100 g) M s T 56 JRR e L £
Z 5 TR TFAR G LR # & K5 & N & L 7R A2
M= 0.5 em EMMZEHH 1 em A YIHF—EH
FHEE KL 2.5 em WY 0, EXHEEHETREE
B 8 22 B B S R A2 Bk 2/3 4y 3

SEFL U5 3 RHT i S A S5 ) IF 4 A .1 AR bR A
.4 SR R BUR R B B, 4 A 3l AR Ak 2 B A
(Beckman Coulter AU2700) Il A4k 885 . BRI AL
B (SCr) JRZE A (BUN) F+ 15 (P<<0. 01) . LI ¥ BR
R(CCOPEML(P<C0. 01) Fm BTy, 1 4% 1)
Ji 4% LT 20 18] T 6 1127 25 53 0 80 A KRR BE L 43 Ry A5
RIZH (B 4 VRV G 4w 38 RN (C 4, A
& 15 H,
1.2.2 TWJE B R ah RONbR AR BT
(60 k) WM EA 20 5 E , A 40 B 4174
HoK 2 ml HEEBEEYT,EH 1R DA TADIM
B AR A ANIR R 2 ml(5.5 mg/mDHEE 4 H
1K, 60 d H—IFH,
1.2.3 HAXEHAE KREM 2% B K2
(0.2 ml/100 g) I Jis 19 56 R I, 4T JF IR, s i ik
Rl 4°C B0 WO IV . F IBCE IR L AU B ik
2 —80°CIRIERH.
L.2.4 fEFdacueE #EH 60 dJ5IE T IIRE
BUN,SCr X L1 # 1 (Hb) s Hl CCr AR B /NER 8
F K (GFR) : CCr (ml/min) = JR LB X 24 h R &
(mD) /1% WLEF X 1 440,
1.2.5 B E & PCR £ 0l mRNA k& M
TRIzolk $ B BUR B2 R Bt RNA L e 5 5% 5 ik
£ 16 B P I B s A B cDNA 3 i SE A 5E i PCR
ASCRG I B2 JR FBE Bt HIF-1a mRNA BYRL, DL g-
actin NN Z, KE HIF-1o P 38 H BKE 149
bp, EW5I#. 5-GCG AAG CAA AGA GTC
TGA AG-3", FiE5I#: 5'-CAA GAT CAC CAG
CAC CTA GAA G-3' . B-actin ¥4 i Bt K J# 155
bp. EW#5I# . 5'-CCT CTA TGC CAA CAC AGT-
3" FiE51# .5 -AGC CAC CAA TCC ACA CAG-
3", R AF95°C M 5 min;95°C 55,60°C 30 s,
40 MER , BANFEALE PCR XS h P 8T 2 3 A4
AL, ABI SERF 92 & PCR UMM e S 5uE . iR
P bm o M 42 R 0 B BT AR  as R
1.2.6 EARGEEMNE HIF-1la EAK®X KD
I —80°C FRAF 1 37 6 B 21 21 e Bz o R I 4 5 S AR
LN Western & 1P 40 g 2 fit Wk, & T 5 ML
AP AHIL T 2% . SRIGFE 4°CF 300X g B 10
min. B EH T 1.5 ml B0 T, BCA &A%
€ IR0 & (VLR 2 = R AW EOR W58 ) il 7 4 F
WSS IR T . A HREA I 40 B S WL K 40 25 )5
SRR RS A W E IR B 1 h R —H (1 2 2 000),
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. Ve A HRP #5iC =48 1 : 6 000
Ll GAPDH fE N
T, &

4 CMH
BT 438, ECL &6, W = B,
N2 IR 45 9 A 1j140-7dk6 Bk

23 HERFFEA,

1.3 %itsasm XM SPSS 17. 0 Git # i k17
IR R BERL L 74 s R, 25 4L E) R R
B EmT. KKK ()R 0.05,

2 # R

2.1 Afessreanl KA KRB TS SCr.BUN
o CCr By & 1, ST ARHALE, BKALH
SCr.BUN F+ &5, CCr FEAR (P 5 <C0. 01) , /R i 18
I, SAH T WA A, Ang [T #0057 41 SCr,
BUN 7KFF [, CCr /K FTh i (P ¥)<<0. 01, 5
RHF WG B, Ang [T #H F] 4 SCr, BUN 7K ¥
TR, CCr K- THi (P #<20. 05),

®1 FAXRTFTWEE SCr.BUN K CCr tL
Tab 1 Comparison of SCr, BUN and CCr levels

before and after intervention in each group
n=15, ¥+ts

SCr BUN
cp/(pmol « ¢/ (mmol «
L H LY

CCr

Group (ml » min™ 1)

Before treatment

A 37.2+5.7 6.0+1.6 1.74+0.7

B 77.7£5.544 10.1£1. 744 0.640. 144

C 79.6+8.0 9.94+1.9 0.54+0.2
After treatment

A 37.3%5.9 5.9+1.6 1.74+0.8

B 77.6£5. 744 10.6+£1. 444 0.640. 244

C 70.5E£5.3" A 9. 1+1.4" "4 0,7+0.2""4

A': Sham operation; B: Model group; C: Angiotensin [ inhibitor

group. SCr: Serum creatinine; BUN: Blood urea nitrogen; CCr:

Creatinine clearance rate. * * P<C0. 01 vs pre-interrention; &4 P<C

0.01 vs group A at the same time point; 4 P<C0. 05 vs group B at the

same time point

2.2 A K44 HIF- 1« mRNA & iA eyt
T2 K BB R B B HIF-1o B9 £ IR B F R4
FhiE (P<C0. 05); 58882 b5, Ang [ 10 il 571 41
HIF-1a 7E K TR T 1 2% 38 ¥ 3 2> (P<<0. 05)
LA,
2.3 HEABFaAar HIF-lo ZOAX O E RAE
P15 B3 325 A6 0 % A% B 4L 40 HIF-10 2B IR £ K,
S5 U2 1 B ORI T HIF-1a 2R 1 28 B0
TFTARYIE £ (P<C0. 05) ; Angl[3 1 7 20 Kz J5t F1 86 5
HIF-1o 8 H R IR BRI A > (P<<0.05), WKl 2,
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Fig 1 HIF-1a mRNA expression in rat cortex,
medullary as determined by real-time PCR
A Sham operation group; B: Model group; C: Angiotensin || inhibitor
group. * P<C0. 05 vs group A; £ P<C0.05 vs group B. n=3, s
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Fig 2 HIF-1a protein expression in residual renal cortex,

Relative expression

medullary as determined by Western blotting analysis
A; Sham operation group; B: Model group; C: Angiotensin [[ inhibitor
group. * P<C0. 05 vs group A; £ P<C0.05 vs group B. n=3, 7%

3 4t it
RIF B ERHALBEZdRE, ILF2IA S K
I 0 i B AR 3 Y JE ] R A8 RN e B RE . H

X B £ 2 Ak 1 B 9 2 O 9 5 4003 IF 5 1 A =2
. ARSI FE WL HIF-1a 5 &% mRNA 7£ 5/6
(A/D BYUIBRME M 2 KRR AR T AL iRk K
Ang [[ 0l 550 % FE 3R 55 19 5% mi L BF 5% & B L AR R0 21 K
VB B2 5L BB T HIF-1o mRNA FIE (8 #5H 5
T ARE A Ang 1T 06157 2 HIF-1a 75 52 5t F#E
JoT T Y R IR S A 2 D
IR 7 S A = A B R A S e - R i =
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MELF A BB R R 2 —, ARSI S, B /N A B
BN R FE R FE 5 R A BLE S RIF 6471 & 2
O NS R

1992 4F Semenza " £ A H) HEP3B 41 fifg bk /9 #%
WY ORI HIF-1 8 (5T, b 8RR A 55 1 b 25
A T LM B (EPO) % K 38 5 1 1 55 7% 1 1R )7
5, HIF-1 B o WA g W I A, H o TH 2
HIF-1 B AEW K, HIF-1o & 78 2 4% Al S804 [
fift X H AT HIF-la 8 (1 5 92 R-E AR RS
Befi LT AN LA Fik, WL, HIF-1a %357 & 0l
DA 206 A Bl S A2 7, HIF-1a 2124 M IR K
IR (1R — — NP G SRR S TR R 0 ) R S A SR
WF T — T ARE ML, IF T2
583 L il S0 T LA Ao e AR A0 A AR Ak A IR 3 Ok
I/ 3 PR R AR L DT 80T MK HIF-1a, HIF-
To R MLSR 3IE A ML AZ 9 5 8 R 45 6 L T8 e Sl 1R
EEY. RSB E MR, HIF-1a 25 RIE.
i | 2 B A A5 5 i S DG 1 — R A e B AR B
e LR R L R 5 HIF-1o # 5E
TG AL, AT 3 18 N B2 A= K (VEGE) i /)y
WA AR KR T BCPGDF-R) 45 3k K 1 3 3k L 2 i £F
AL KA A, Fine 2855 Higgins LD IA Ry
HIF-1o 7 6t 50175 5 550 2F 2 20 MR /N 1 5 40 i
oA R WUS LT de g i vy ok B v R AR AR
WFoE K& B I B 5K 11 CAng [1) AT LA i 45 7
L4H L HIF-1a B ZRIA BN, Ang [I 7] fE A2 i 1
15 M4 (reactive oxygen species, ROS) K it 1) #5 I
Mok LS -3 ¥4 (phosphatidylinositol 3-kinase, PI3K)
AR WIS HIF-1a, o AE FH A7 25 7T fiE 2 7 HIF-1o
mRNA 1 5" 9k i i 5 Xk (UTR) ',

FATTHTHA A B ST UE S, 5/6 (A/D B ZE LR ] D)
FEE NG G ARTRR L RATIA B S
B4 T LAE 5 HIF-1o 56 5 715 4L, #E107 f2 i RIF
Mk, ASWESE & B, Ang 11 1004 570 vl AE 2 8 i
HIF-1o 15 5 10 #8745 B 41 21 B A5 i i g = AC s,
AT ok 2 B 41 Ak AL Y 1
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