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Effect of irbesartan on osteopontin expression and fibrosis in diabetic rat kidney SHEN Jie,
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[ Abstract] Objective  To explore the effect of different doses of irbesartan on osteopontin
expression and fibrosis in diabetic rat kidney. ~ Methods  Sixty-three 8-week old male Wistar rat
were randomly divided into control group (Ctrl group, n=7), diabetes group (DM group, n=14), 30
mg *+kg™'+d! hydralazine administrated group (DM+Hyd group, n=12), 25 mg-kg™'+d~" irbesartan
administrated group (DM+Irb25 group, n=10), 50 mg-kg™"+d™" irbesartan administrated group(DM+
Irb50 group, n=9) and 200 mg-kg'+d"' irbesartan administrated group (DM+Irb200 group, n=11).
Four weeks after modeling, rats were administered with the corresponding dose of irbesartan. After
12 weeks, urinary albumin excretion rate (UAER), endogenous creatinine clearance rate (Cer) were
measured; morphology and collagen deposition in rat kidney were observed by PAS and Masson
staining respectively; Ang Il content in kidney was measured by ELISA; renal tissue TGF-B1 and
OPN mRNA expression were detected by real-time PCR.  Results UAER and Cer in the
intervention groups of irbesartan were significantly decreased compared with DM group (P<0.05).

UAER and Cer in DM +1rb200 group were significantly lower than those in DM +I1rb25 group and
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DM + Ith50 group (P<0.05). Glomerular hypertrophy, mesangial matrix expansion, tubular lesions
and deposition of collagen fiber were siginficant in diabetic rats compared with Ctrl, and prevented
after administration with different doses of irbesartan. Ang I protein level and TGF-B1, OPN
mRNA expression in renal tissue of diabetic rats were significantly higher than those in Ctrl group.
Ang Il , TGF-B1, and OPN mRNA expression was significantly reduced after administration with
different doses of irbesartan, and with the increase of irbesartan, the above indicators were
decreased P<0.05). Renal local Ang Il level was positively correlated with OPN mRNA expression
(r=0.74, P<0.01). Conclusion Irbesartan reduces renal TGF-B1, OPN mRNA expression by

decreasing kidney local Ang Il in dose-dependent manner, and eventually reduces tubulointerstitial

fibrosis, which plays a role in kidney protection.

[Key words] Diabetic nephropathy;  Fibrosis;  Osteopontin;  Irbesartan

B PR 9% ' 995 (DN ) J2 0 R s & DL 1 12 4 9 &
iE 22—, TEME PR AT H 0 A0 R A5 20% ~
30%, T RCH A B BRI S S v 1 A R S
Ko B ZINER R B /0N A8 RV JE 0 RS | 4 i 470 356 ot
FERRIR B/ NERBE AL /N B) 4T 4R 2 DN FEAE
PR AR o AR BOR B 2 B2 R NE
[i) Jo ) 45 43 G HLOZR AR i 5 DN 1) a0 i R Tl )i %%
YIAH S, 1 i B BF 2 11 (OPN) B A 5 9 B [ I
IR EEAR RFRE 2 5/NE R L4 ey
R, M EKE D (Ang I ) AT FIEEJE OPN M
NG /N (8] R £F AL . Ang T 32 AR5 B & 75
AT LA i ek 20 B I SRS OPN ) 32 3k AT U 4% DN
/N TR YEAL , ek &, B A R DLARE
WA LIBENR R (STZ) S0 1 BUBH IR IR
(TIDM ) K BRURE 7Y S B 98 X 42, LA A [) 7] i )
DL 38 5% 4 B o R BRI TR 28 RN ) e 1) AR 3 A
FH Bt B e Ak A= K 7 (TGF ) B1 .OPN mRNA
Fakwysgm, ¥R RE RS TR R DL Vb e
A% /NG ) J5T 28 4 Ak 9 AT RE AL S HE ) AR DG
Pk

RS

1. W53 21 s RO A R o 45 8 ] o A
Wistar KR 63 H (Fg 7 BB} R 22 5055 2l rpocs 32
Ht, SPF 4% ) , K 240~280 g, FeFHHLEL T H 1L
43R 3 4L IEH R AL (Cul 41, n=7) BH R I Xt
HEZAL(DM 41, n=14) 259 T W4l (n=42) . RKREE
£ 14~16 h 5, 47 DM 2H 254 T i 40 K fl—
MR IR e e 5 STZ(55 mg/kg) , Cuel 2H 73 5 2544 R
FIFF R 28 0, 72 h I R R KGR I, 1B >16.7
mmol/L ki PRI 1 455 i Ny o 245 1 T T 20 POk i B

MUECFRIE R 4 4, TR st 4 85 79 346
T 30 mg/kg HFJE % (DM+Hyd 41,n=9) .25 mg-
kg - d™! JE DI VB HH (DM +1rh25 41 ,n=9) .50 mg kg
Led™! JE DL Y04H (DM +Irb50 2H ,7=8 ) .200 mg-kg™'*
d' J& D1 703 (DM +1rb200 4H , n=9 ) T 15 8 Ji .

2. IMBE URBTEE IR A A . W A R
BLIMHE B 4 J5 1 W a2 M aa 25 8 i Ja , R
Powerlab 4= 9115 B R4 R G Kk B 80 ik i 4
(TCP); 55 12 JA R W& 2% 4 K BUA T .

3. BIIRERIIE : 2524 8 WS AR 5 4R
Bl 24 h PRI, KRB P A€ & ELISA 158 &
for il R 12 1 TSR F A FEER (UAER ) o 42
H 20 A5 Ak 43 B ASCRS: 0 o LI | PR LTV B, 3R 1
AN A L3R B 28 (Cer ) o

4. B WETE 25 57 W 5% S e it & i i I A = R
[ N A = e A =i B ) D T .
J Masson et . Y68 T WA B /INBR I T /NETE
AR VIR, Bk Y 7 7E 200 5 L3 A
TR /NE, TR, KA Image- Pro Plus 6. 0
3T B /NG [R) Jo J

5. BALZ Ang 1T ¥ BE N2 « B A7 4
2 PEICE [, #e ELISA 387 £ Ud B B F A7 45
(B

6. SERFE | PCR: HUZ 100 mg ' 41 21 0F B
R AR, A 1T ml Trizol, #2308 45 $2 B
RNA. B 1 pg £ RNA 3658 cDNA L SR A28k
Yoplbyk, FRULIH ST ERAE . L B-actin AN
%, BIWF ) B-actin 1FE X5 5"GAGAGGGAAA
TCGTGCGTGAC3", & %% 5 TGTTGGCATAGAGG
TCTTTACGG3”; TGF-B1 1E X %% 5'ACCGCAACAA
CGCAATCTATG3", Jx X #% 5’ATTCCGTCTCCTT
GGTTCAGC3";OPN 1E X % 5'AAGGCGCATTACA



B A A 2012 4E 1 H 5 28 #5248 1 W] Chin J Nephrol. January 2012, Vol. 28. No.1 . 49

GCAAACAC3", Jz X% 5 TGTGGTCATGGCTTTCA
TTGG3”. H ABI7500 5L i} it PCR AL ATH 3,
P4 40 MEIF . SR AACH BRI T AR E 5

7. GEileE A TR TR DL x 2 s FROR
FFE A A F 7 22 55 i B R Ty 22507
it — 204 (] 2 5 LR F LSD i o ANl 2 22 5%
PE Welch X FAESEATACE , i —20 2 8 4L
JH Dunnett T3 3. T F00FT S T8 508 207 % H
BCXT ¢ A, 2 L BE AR Y b A ] 2 A A A
Bk 5 . A B i SPSS 13.0 ge it 4k
BLIINS

4 ES

1. 25 2H KRR — M1 00« 5% 6 0 [ AR PR s K
FUMBE 2 TS, RIEIR 2K 28 HE
BAMEL T AE R . dEAARISE TS KR 10 H I
DM 4 4 H 25T il 6 2. DM+Irb50 4 K
FVEBBPET: | H o s B R KRR i
WE B 6 BRZH 8 35 T s B e R AL Ab, 4%
MM E2Z R ERITEE L (P = 0.412,P =
0.981) o Ml R A BRI JoT 3 44K F 1E 5 % B R B
(P < 0.01). 25%1 AT, B IRWE K B TCP & 3%
BT IEE X EAKRE(P < 0.01). 259 TG, B
ULVDIH e T T A% PRI K B TCP 48 T 79 Hip
B ERRAR(H P < 0.01), LLTHRT M P
L, 259 1 S B R 45 A1) TCP 25 57348 Guit =
BEYX(P<0.01), W1,

2. REE et tn 224k . DM 4 K &
UAER .Cer 2 Cul H B E T (P < 0.01), 249
T, BERHG K B UAER | Cer % DM 2034 i
FREAME (3 P < 0.01),DM+Irb200 2H K BLH# Cer

B E KT DM+Irb25 41 . DM +1rh50 4 & DM +Hyd
20 (¥ P <0.05), DM+Irb50 £ 11 DM+Irb200 £
KR UAER ¥ & 21X T DM +Irh25 20 Fl DM+
Hyd (¥ P <0.01), WE 1,

3. B WELH AU FE AR - Cul 2K BB /NER |
B /NS TE A, Jo i R BRI BT A= o DM 4K
BB ZHURT WL /NERAE R, B /N T AR
FBEE R AE , B A G BE i B IR AT 8 PAS
Yoo BHAE s BN bR AR K, S A Y ROk,
AR B RD AT R b B AN i R A A TR
J UL Vb 30 T ke R T TS B /INER BBV R
WA AR SE. LR 1B 1L

i @@ MCOM T
A Cul 41;B:DM 4H;C:DM+Hyd 44 ;D: DM+1th25 41 E:
DM +1rb50 ZH ; F : DM +1rb200 4

1 2 4R U 42U BLUCE (PAS 4 (4 x400)

4. Masson YL 45 5. Cul 2H KBS /NER 2/
BRI A IE R, R IR L TR, DM 4K R
B /NER N R A R IR R AR TR, 2 T
TG, T 4L B 2 25 U, DM +1cb200 41 K B
/NG ] BT 2 4k AL 2 KT DM+1rb25 4 . DM +Irb50
20 % DM+Hyd (¥ P < 0.05). W#E 1, 2.

x 1 SHKETCP FIEE  Ang I Ko/ N () BT 2F AE AR A5 (3 £5)

a5 - _ TCP(mm Hg) UAER Cer Ang Il :J\%.“I‘Eﬂ 5
T iy THG (mg/24 h) ml - min”' - kg’ (mg/g) JE Ik (A)
Cul 41 7 98.41£3.02  100.01+3.74 0.20+0.04 2.75£0.71 13.87+1.89 595.10+133.64
DM 41 10 121.03+5.41°  123.55+4.46° 2.62+0.23" 4.84+0.34°  30.58+4.42°  6152.19+997.30"
DM +Hyd 41 9  122.71+4.87"  99.81+2.85" 1.66+0.25% 4.26+0.51"  23.46+2.73"  3064.85+823.16™
DM+Ib25 41 9 121.77+6.53°  109.90+5.51™ 1.32+0.15™ 3.80£0.56"  22.84x2.60"  3646.77+733.24%

DM+1rh50 41 8 120.25+4.99"  105.73+3.826"1 0.74+0.006™  3.52+0.52  21.69+3.77"  1848.61+389.76"

DM+Tth200 41 9 121.84+4.20°  103.31+1.776™%  0.60=0.126™  2.93+0.33"%  17.83x3.40%%  §86.43+140.64"%

T 5 cnl 41HE,°P < 0.05; 5 DM 414 .PP < 0.01; 5 DM+ Hyd 411045, °P < 0.01; 55 DM+Ith25 41 L 4%, P < 0.01; 15 DM+

Ith50 41 HLAL, °P < 0.05



« 50 - AR IR A A 2012 4E 1 A5 28 #5245 1 ] Chin J Nephrol, January 2012, Vol. 28, No.1

WA Cul Z1;B:DM 41 ;C: DM+Hyd 41 ;D: DM+Irth25 41 ;
DM +1rb50 41 ; F : DM +1rb200 £
2 KR BUE 42U BB (Masson 44 (8, x400)

5.5 HRREAHL Ang I & & DM 4L KR
I Ang I /KF 22 5 F Cul 41(P < 0.01), 259
THifE, KRE'EIE Ang I K BT DM 4K
(¥ P < 0.01), DM+Irb200 20 K G5 UE Ang I
KOV B E AL T DM+1th25 2H #1 DM +1th50 2H (3
P<0.05). k1,

6. 454 K B 414 TGF-B1 0PN mRNA [
Fik: DM 2 K BB IE TGF-B1.,0PN mRNA # ik
BEET Cul H (P < 0.01); A6 F & g 0l b
WS, BIRME KRS 420 TGF-B1.0PN
mRNA £k 8 FHMLF DM 4 (P < 0.01), H
TGF-B1.0PN mRNA [ 5Rik fifi g o DL Vb 305 2 11
MG . WL 2.

7. AR AT AE R . BRI KBS 42 Ang 1
JKF-5 OPN mRNA [ RIBEIEME (r = 0.74,
P < 0.01). 0PN mRNA ()35 5 /N 8] 41 4 fb
RS IEA S (r = 0.815,P < 0.01), 0PN mRNA
B FE ik 5 TGF-B1 mRNA [k IR 2 EAH X (r =
0.822,P < 0.01),

K2 HBAKREBFHL TGF-B1 . OPN mRNA 1y5Eik

(x+s)
257 AL TGF-B1(x107) OPN
Cul 41 7 1.85+0.44 0.48+0.18
DM 41 10 8.65+2.17° 3.71£0.77°
DM +Hyd 41 9 4.866.15% 2.74x0.39%
DM +1rh25 41 9 4.51+0.67% 2.00+0.22%
DM +1Irh50 4 8 2.93+0.47%1 1.51£0.22%
DM +1xh200 21 9 2.05+0.55™% 1.23£0.40"

e Cul A AP < 0.05;5 DM 4 4 ,"%P < 0.01; 5
DM+ Hyd 41 H4 P < 0.01; 5 DM+Ith25 40 48, ‘P < 0.01; 5
DM+1Irb50 41 %%, °P < 0.05

f it

DN F 3 RRAIE 14 9 3 2448 Sy B /N ERIE K 3
JF B 348 JEE Ko 2R B G I 1 a0 A P RS RN (]
MIEFYEAL™ B D AR ek A 32 SR I PRI
BRI . ABFST LB, BE IR R RZESS 12 R
S0 S PR AR, R B /INERIE K
ANBR R B BB AR NS R AR R, NG
(i) J53 2T 24 Ak, K 8] 5 A ik B A% W 4 iR i o [] A
PRI A R R B T s . XU G
DN L5 B AR S B R Rk 2 o 45 T W
K VU T 15, B /NERIE K B 3R R o 44
AL B /NS s T O R A ke R 2 R BRSOk
B2 3R R G DU YD IR TR R RS R B
SR A EEE L,

OPN J& —Fl &b 2 2 - T &R - K & 2 TR 1M 43
WRBERR LR 1T, B T AN M AN L T AR A
EENERE THE/NE EEE E B LE /N
PEREE | R AN 5550020, OPN 2R g s 7 A7
1E TGF-B 454501, % TGF-B i . OPN /EH
— iR R ) WG A4 L A b R, AT S I A
i 203k 5 1] 5, 43 W TGF-B1 25 £ Fh il g H 1, 42
A A0 L BT AR, /N ) 5T 21 4k A6 A D) e
FOL BEGE R, OPN 78 22 B IR 955 114 ik i v it
JERIEH R HEEEAEN, UHLEHN S E A
L 55 /N A ) JBT A 43 O R 3 e

AR BB /NS ) BT A A 45 0 R A 4
fb55 DN (W ifFJ& R Wi 2 VIAH G, B /NG [a] o &1
A4k 1 A5 T RE BB /NER B 45405 78 D) Re R
Ji ok A ke B B S AR R, OPN AR /N ]
B AR 2 SN R R, Bk
OPN H] fig /& DN /NG5 (1] JoT 2 4 Ak s 75 v i) O B 3R
WZ— ARWREGRER, IR KR E
TGF-B1.0PN mRNA %Kik i E b, /NE R ELF
ik B2, H OPN 54 4ifb 2 5 5L IFAH &, OPN
mRNA %355 TCF-B1 mRNA )2 1575 & 1E AH
X, 5 Aoyama SR — B0 46 T Bk R &R
DIV T WS, BRI R BRUE 4140 TGF-B1 .OPN
mRNA %35 5 k0,200 mg kg™ -d™' JE I VHIH
T gl 2 KT 25 mg-kg'-d™' Fl 50 mg-kg'-
A JE DUV AL BeAh, B PAS Y (o R b
PRI K BRIV ) BT A K it B A% s 2 J i, 4
AT HE OPN [l ad B kA .



B A 2012 45 1 55 28 4255 1 ] Chin J Nephrol. January 2012, Vol. 28, No.l « 5]

WFSE % B 25 1M 45 B8 22 2 %55 (RAS) A LU [1] TR, mHETE, kE, . ACE2 I[N 1 235 X IR R

VA OPN f9 23500, K BUR 554 Ang 15 AT 1, O LR K BOD T BE B9S2 WA . I A K 2 2k R (R 22 R,

LA /e BB AR OPN ik 3% 1, O A I -
N N o U, 2] Leehey DJ, Singh AK, Alavi N, et al. Role of angiotensin

#%E%ﬁémﬂ@?&ﬂﬂ*ﬁ%o &{I]E@ﬁﬁﬁm’éﬁ% I in diabetic nephropathy. Kidney Int Suppl, 2000, 77:

JE VG, B S Ang [ KK 5 PR, TGF-B1 . $93-598.

OPN mRNA %:zj‘iyﬁ//l\ ,E Ang 11 % OPN mRNA E[’fj [3] Verhulst A, Persy VP, Van Rompay AR, et al. Osteopontin

%%ijj%ﬂi*ﬁ?é, IEJHTJ‘ II%/J\%,‘EHEEAEH% émﬂ@ﬁﬂ‘ﬂ R synthesis and localization along the human nephron. ] Am

Soc Nephrol, 2002, 13: 1210-1218.
[4] Weber GF, Ashkar S, Glimcher MJ, et al. Receptor-ligand

interaction between CD44 and osteopontin (Eta-1). Science,

LA IRAT R T8 o HE X b G 2R AT AR Y i
K (1))E DLYb $H ] 8 2 TGEF-B1 By 43 WA, BT

/D OPN J5E [K 1 5% 55, A 5 5 200 i A i /N i) 1996, 271: 509-512.
}ﬁé/‘] Y% ‘nﬂ , Mﬁﬁm%rﬂ )ﬁé%gﬁ’fft, (2 )OPN Z,K%ﬂ [5] Young BA, Burdmann EA, Johnson RJ, et al. Cellular
/fﬁ:' iﬁ E/E Z? é& éEH H@ B/‘J i+ % . %5‘ l}ﬁ' )y i ?E , Ej'; i) Ej E/i proliferation and macrophage influx precede interstitial
v J RS oy fibrosis in cyclosporine nephrotoxicity. Kidney Int, 1995, 48:

SR 1R SR I g
s % ’ fﬁﬁ ECM EEI] E]/‘J = EE&E% /ft ’ Mﬁﬁ{)@ﬁ [6] Pichler R, Giachelli CM, Lombardi D, et al. Tubulointerstitial
2ﬂé}{é$éﬁﬂgo At , OPN %ﬁﬁ@ﬁ@ﬁﬁ?ﬁﬁ% disease in glomerulonephritis. Potential role of osteopontin
[a] i £1- 44k o (uropontin). Am J Pathol, 1994, 144: 915-926.

z'_(ﬁﬂ:%? 71'—‘ }EUE D_]\ \7//|\ :[:E?’:E F%}j?‘jdz % /3[; ﬂ: H# }I.:—H' [7] Magil AB, Pichler RH, Johnson RJ. Osteopontin in chronic
ﬂ% EI/:J ‘ﬁ%%T , /ﬁ\:{%?}ﬁ ,%%gé‘: *’é} i UﬁZ?F}:/J\% I‘Bj E‘ig$ puromycin aminonucleoside nephrosis. J Am Soc Nephrol,

1997, 8: 1383-1390.
[8] Gilbert RE, Cooper ME. The tubulointerstitium in

HEAC AV 2 2500 T E i W, ik 4 s JE DL Vb 3 A
ISz R AR T Z A0 60 B T LR A /R

progressive diabetic kidney disease: more than an aftermath

ZE bR, ASHFSE & IR, OPN 1E 2k /N 6] i 1) of glomerular injury? Kidney Int, 1999, 56: 1627-1637.
. ﬁ:l: E% i% /ﬂs % ﬁ ji{l\ TE.F -‘LX%B /fj E(J E ﬂ% QEH E@ 9] Aoyama I, Shimokata K, Niwa T. Oral adsorbent AST2120
297 P 5 /N 4 ,ﬁ—j Q/El\% AT1 %Mﬂ@.%ﬁﬁu@ ameliorates interstitial fibrosis and transforming growth factor-
» =8 < o 4

beta (1) expression in spontaneously diabetic (OLETF) rats.

VIR, LA Ang T KF TGF-B1 L OPN Am J Nephrol, 2000, 20: 232-241
mRNA %‘ziiﬁ%?}ﬁ& ’ /J\%I‘ETJEE?F Z& ’f)k,%%&“t?jﬁ [10] Li C, Yang CW, Park CW, et al. Long-term treatment with

% , Hﬁﬁ'f@]ﬂ%%ﬂ iﬁ?*ﬁ‘fﬁt o I s J& D—l\ ?Ql\iﬂifii ramipril attenuates renal osteopontin expression in diabetic
S B Ang I, 3 17 3620 B JE OPN A 235 1 rats. Kidney Tnt, 2003, 63: 454-463.

el B2 /N (8] R £T 4 vT e H P e ik i ML 22 (1] ERE, FHL, Rk, 2. 000y T B 5 2400k BUE
A T UL Vb e U IR R £ AL, Qf?“zii;t;%{;isﬁ B e o A A A
F T2 BT R I DRIEYT DN SR 06 T 4R 1 AN~
5 = % @ (4&%&!1@%;2011-04-?5)
- ESTT N 4D

- HE -

Crp £ 1Bl 21 75 X 2 7

Crp e B I 2% 5 ) A v e R 22 T2 0 A DN RE B TR 2 2 AR ST 10, ) o o R e o R BB 18 SR R A
B, — BT 6 A 2 AR b E RN SOOI T b RO B ) B HE A v S AE — B AR T 100 44 LAY,
P27 Bk B SRR T AR RO S5m0 i, (o 8 B R 2% 5 ) 0 S8 AN T i 58 T A B A e R o 5 I
U 1R 55, 304 568 068 W JUE o~ B AR SG B lb N B 95 | g S5 8 R 7, SR e RHE I RIS I 3e 5 Jr o DL, A B4 S R =7
B SE M BRBRBERE , 75 5 80 42 01 S8 A CrR AR B I 2 350 I A5 A | AR TG AT ¢ W JUE AR B 4 B B V454
KR AR Y- R L A5 DT () e PR S BRI T A A 2R SR £ S B CBER ) A Ll A B O ) 3+ e
SR H R

AR H g ED



