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(=] HM HHMEES S F-1a(hypoxia-inducible factor 1o , HIF-1o) B AR 7055 1 47 (heat shock protein 47 ,
HSPAT) 7E 5% PR A& 15 B (unilateral ureteral obstruction, UUO) KRB RIE , 4307 8 Bk R 1 2R F59050 e 0 b
3H (Angiotensin II receptor blocker, ARB) Bk G-V T X} HZRIE M, Jiik 7 FH R PR 45 45 L F AR it 57 UUO K BB
AU KRB AR A HEPE SD KBRS R - BRI (n = 10) fRFARA (n=10) JE P 60 mg/L 4l (n =10) K KABTT
20 mg/L + JEDIVPH 60 mg/L4{(n=10) , ARHT2 d 24, BRH BFRAMN T 5 mL AFEEKHEE . WL 4 4R
2 JEBF A L B RS | I FH B, 2SS N A 1 BN RS I HIF-100 HSPAT 7B/ NVER R A, S50 UUO @85 2 A
SRTFARY s R B 4 201 57K P HIF-1o mRNA 1 30 HIF-1o 25 (R 2238, 28250 A0 A6 /INE (8] J5% 40 16 119 40 6 5
HIF-1a mRNA ()35 5 HSP47 mRNA (3255 2 IEAISE(r =0.715,P <0.05) , HIF-1o % (£ B0 R FLE 5 HSP4T —
H,JE NP 60 mg/TIESTA AT 20 mg/L + JEDLVPH 60 mg/ L y& Y7 41 K BUE /N [A] BT 41 ffL (1) HIF-1ao mRNA Fil
H \HSP47 mRNA FKik B /D (P <0.05), &5 eI & R 7T/ 7 7T g il i FEIK UUO K HIF-la 5
HSPAT 75 ' /N (8] J53 Hh A 223 T & 4 DR PV o

[ k%R ]  HIF-1a; HSPAT7;JE DLVD3H I8 (R MV T 5 B 4 4 Ak
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Expression alteration of HIF-1a and HSP47 in rats with chronic renal tubulointerstitial

fibrosis after irbesartan treatment combined with statin
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[ Abstract | Objective  To determine the expression of hypoxia-inducible factor 1ow ( HIF-1ot) and
heat shock protein 47 ( HSP47) in rats with chronic kidney fibrosis, and changes of the expression after the
treatment of statins and Angiotensin [ receptor blocker, irbesartan. Methods A total of 40 healthy adult
male rats were divided into 4 groups, that is, unilateral ureteral obstruction group (UUO, n =10), sham
operation group (n =10), lovastatin (20 mg/L) and irbesartan (60 mg/L) intervention group (n=10), and
irbesartan intervention group (n =10). Normal saline and corresponding drugs were given to corresponding rats
in 2 d before operation. In 2 weeks after operation, the renal tissues were observed for histopathological
changes. In situ hybridization was applied to measure collagen in the kidney, and Western blotting was used to
detect the expression of HIF-1ow and HSP47 in the renal tubulointerstitium. Results  In 2 weeks after UUO
operation, HIF-1ae mRNA and protein were highly expressed in the cytoplasm of renal interstitial cells in UUO
group than in sham operation group. The expression of HIF-1ao mRNA was positively correlated with that of
HSP47 mRNA (r =0.715, P <0.01). Meanwhile, the level of HIF-laa mRNA and protein, and HSP47

mRNA was also down-regulated (P <0.05), especially after union treatment of lovastatin and irbesartan.
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Conclusion

Combined treatment of lovastatin and irbesartan may decrease the expression of HIF-la and

HSP47 in tubulointerstiltium to protect kidney in rat models of developing nephritis.
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PR # PH ( unilateral ureteral obstruction, UUO ) f& %l
FRE A PR FEBEL S | 8 Pk A A A R] o 2 4 Ak P 2 350
B OIREMIHEATMERE R o IR STHS Y, 6 B B A ok ot
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SD itk 3 A K 40 HFATES sexk (ifir ) 2007-0005,
o RIS LR S0 sh W) B B R IR A Wl 3R 11k . BELE S 00
MBI (n =10) BT AL (n=10) )2 I3 60 mg/L 4
(n=10) J&MRAMTT 20 mg/L + JE I ¥P3H 60 mg/L 4 (n =10),
ARHG2 d FFIRZE 2, BRI GHFEERASE 2 J8 BT AR A
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1.3 JBfsZe x5 4m HIF-1a HSP47 mRNA % ik

B2 o JEAREY) R, B 2K, VB S B E, PR BUAR R
NE,DAB € JB K EW] A AR EE . HIF-1o, HSP47
mRNA J5 A7 2% 32 Jilr FTER £ Jy 28 1l i 37 A i 19 81 X HIF-1a,
HSP47 LR Z A SR IR, i G v W Bk 47, R
BB B HIF-1o, HSPAT 223K BHAE A9 40 i 8. R B g
IPP 5, Al 4 20 80 7 e €7y 10D {H .
1.4 Western blot #- HIF-1a \HSP47 & & £ &
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AMBF R; B R M;C. Ju N 32 60 mg/L 28; D & 1% 4k 7T
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1 EREBREEEMIT 4 AXRSHLFELEN
=0 (HE x200)

2.2 JE N I B A AR IT AT UUO AR KRB
18] it HIF-1o &35 649 % v

2.2.1  JEfiZAC K 4 41K BB /NVE 1] T HIF-1oo mRNA [

ik HIF-la mRNA FZAE T F 5 /NG T Bz 4 R0 [ 5T 244
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UL 4 6L 5T, f F- AR 4 HIF-1oo mRNA 235K /D B2 HIF-1o
mRNA [ ZRBE AR TARA W1, RO AL T 8 25 Ak
MERA (P <0.01), JEVhE 60 mg/L 41 HIF-1a mRNA 1Y
FIRERETIL B TRE (P <0.05) i8R AVT 20 mg/L + JL I
030 60 mg/L 2 HIF-1loo mRNA #Y3RIA FREHE 3, 5501
¥PIH 60 me/L 41 L2 A Gt 2 L (P <0.05, K2 .5k 1),

AMBF KA B EBA;C. Ju Ny 60 mg/L 40;D; & XA iT

20 mg/L + J& M 332 60 mg/L 40

2 ENMEBE ST 4 HARE/NE B R HIF-1a mRNA
FTIEMEME  (RAZ4 3 x200)

*1 44HKHR HIF-1a, HSP47mRNA IOD f&(n =10, x +5, x 10°)

205 HIF-1a HSP47
HFAY 2.36 +0.34 2.34+0.25
TR 46.32+£6.34"  53.97 +6.38%
JE b 60 mg/L 20 20.28 +2.73> 35.46 +4.17°
AT 20 mg/L + JE M Yb4H 60 mg/L 240 9.46 £2.25¢ 15.65 +2.73b¢

a:P<0.01, 5/ F K40k4;b: P<0.01, 5 b4 ;¢ P <
0.01,%5 )T M #3860 mg/L 201k 4%

2.2.2  Western blot £ 4 41K B /N [A] iT HIF-1o 25 11
ik EERLLE/NE R BT HIF-1o 8 R RSB T AR I
ZHRH B3I, AR R 2 Ab F B S AL R BCIRA (P <0.01)
JEILYPIE 60 mg/LyRYTLH HIF-1o 25 1 1 RAH AL B TR
(P <0.05) , M AATT 20 mg/L + JL W73 60 me/L A Y7 4H
HIF-To 25 A R RS0 3%, 5B L Tb 60 me/ L iRYTFAH
=R A R R (P <0.05, & 3)

1 2 3 4

B-actin(43x10°)—
TR F Rm; 2. A3 8 W Y3 60 meg/L 4054 %R 40T
20 mg/L + & 0 348 60 mg/L 4

3  Western blot 1l 4 A kK R S/N&E R HIF-la EHRIA

2.3 JE M i B AT 5 UUO A28 KRR N %
18] i HSP47 % ik 69 % v
2,31 JRATZR SR 45 4Kk BV /N 15t HSP47 mRNA f) 4%

ik HSP47 mRNA FBAE 15 /NS 1 Rz 48 i () 53 240
FY AL, A8 T AR X FR AL HSPAT mRNA ik i /b, B 21 455 {1
TR B 20 B S 38 , 2 WSS R 20 /N [ o T Ak A AR B T i
HIN(P <0.01), JEN Y30 60 mg/L J457 41 HSPA7 mRNA )35
IRBAERIZE W T (P <0.05) 3% 7T 20 mg/L + JE DL Y»
1H 60 mg/L jfY7 4 HSPA7 mRNA [RiA TR MBS, 5L
YP3H 60 mg/LIGIT A LW ZE RA G FE L (P <0.05,F 4)

PRI 2 KK 4 54 FE 1 HIF-la 5 HSP4A7 mRNA ik
FRALA—3, HRBRIEAHSE(r=0.715,P <0.01),

Sise . 4 C 1o ‘d}"u"]}

ABF R B &AM C. LN iy 60 mg/L 40;D: %R AT

20 mg/L + J& #3260 me/L 2

E4 JERBEEREEMEMITI 4 HKXRS/NEER HSP47 mRNA

FiEWEM (RAIZ3T x200)

2.3.2  Western blot £l 4 21K B /NE (0] 5 HSPAT #R (1 3R
ik BORIZH /NN B HSPAT 2 YRR T AR IR ZH W
BHIAN(P <0.01) . JE UYL 60 mg/LRY7 4L HSPAT M ISR
IREAEHIH 2 TR (P <0.05) 38l fiT 20 mg/L + JE L0 IH
60 mg/L Y74 HSPAT 2R (R IK T FEE R B 3%, 5L V3R
60 mg/ L IGITLH 2 A Gt # 2 L (P <0.05, & 5)

1 2 3 4

B-actin(43x10°)—
TR F A2 88 ;3. )T 38 60 mg/L 24054, & XA iT
20 mg/L + & R %38 60 mg/L 28
5 Western blot #: 1] 4 4Bk iR S/N& 8] ik HSP47 B MR IE

3 itig

B /1N [) J5T 2 A A 2 2R B U 0 e g 2 A
o HIF-1 J§ THEF T, H o/B BT TE 5 5
TRR HIF-1oo 764 N 32 58006 BE R 5 5 1fi HIF-18 %)
AR UR, BT A HIF-1ac 8 FA) 4 AR SR 15 45 o
Bopriraet i 576 F VIR RAETENIES: T HIF-1a
TEF A 4ee e .
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FER /NG RN B, B B 7T i S HIF-1a
ik B3, HIF-1a J5 2 5 iF 2% B 33k B, .
HSPAT (145 N R A K R AR L0 M AR &= L LR G
G MR AT AR — E AR A B AR, R R
HIF-Toao 225 7 S0 40 M 1) g 1t A A S80R T e i
AL, R TT S IR RE 25 WA AR 1 00 B I LR 4
MLEI M A T, HSPAT & —Fl i JE A Sk 1« 4 1k
a7, H R GE R 5 A B B AR R R A % U)K
R R TR E AT IG5 F)E D b 1 24
Yy 275 (6] 43238 1+f %F HIF-1o /) §: 19 HIF-1o/HSP47 &
AR IR T8, 400 ) 0 A /N ) o 2T AR 1 g, DA T
57~ HIF-10/ HSPAT 71 ' £F 2 At 75 v 1 B0 L] i
DULRGE . B, 2 FHTE UUO KRB AL, DL ARV
U HIF-1o HARERR R Y, TE18 MR RS TR 46
W' /N 1) J 240 il HIF-1oo mRNA &% HSP47 mRNA [
Rk, AP AT T 28 S 4 5k 11 - T Bz AR H5 4T
FICARB) 2525115 bk HFRB 781, I e
B L LU EIE A 2= 1R IR EK ARB Sy T 2R 25 W) A
P PTG ARC T A R /NS [ B 438 3 10 i R S e m]
REHLI .

JE DLV —Fh i Bk 3R 1 - 1 B2 ARF5H07],
XY RE D PR A IS, 400 ) 40 e g I K O
A /INER AN LA T A R, JE % /N e s Ak S (] BT
Yl i R BN 3-3%-FR R IR kA S A (HMG-
CoA ) i J5 B 1l 704t 7T 28 25 W S i R b7 2408 10 11
rah ko e b 25 AR s 25 . 3 4F X HAOR A BT,
INRBNZ IR BA PR A 1R, ik BAA B an i
HUFE PUARAE | G PR T A5 AR AR IR B 1) fR A B A
R AT REMLA - O 5 40 3% 58 3 AN T
QPUAAEFIRIF P R 200 s D B I i 30 2% . OF
FEHR AT T2 W mT 0 o 000 P R A T v LA
HIF-1o #6351 o (BT T2E25 486 4 ARB 3657 il & Xt
HIF-1o HIF-10/HSPAT Z [B] 9 5C 2 H i WARGE o

AR DI HE T4 B DL YD IS Ay T
2H B /N ] ST 21 B 1Y HIF-1ae mRNA  HSP47 mRNA £;
B EWA (P <0.05) , JUHAR)E VP HER ST 21 ,
TN DIV IS | B /INBR FR B IS B4t /N 4 A
T RAR BE DA S/ N T [ ot 2 4 A B2 o 2, e HAE B
DIYD IR AT T 4 b A 21 2005 AT T a4 o O I 2
FH, 78 UUO KRB RS b, X ol 38 ' () Joit 20 205 2
FUUE IR 23R ARB 2825 9 IBEA R B BSCR A
TH ARB 2259

AW FEE 5L JE G 245 W) A1 ARB A] R 8] 422 8 1 %f

HIF-1a /519 HIF-1/HSPA7 442 1T 151, 300 i - ke
HE AL R, BCE T S RE. B, RATACNTE
UUO K FRABEAIH  ARB Gt 7T 28 254 v g 3 5 92>
HIF-1ou [RZR3K , DI 400 41 B () J5 4 A1E S I, ke 1) ik
B ] ST 27 2 Ak S DR B T Re AR
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