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Effect of valsartan on expression of osteopontin and bone morphogenetic
protein-7 in kidneys of type 2 diabetic rats
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(Department of Nephrology, Affiliated Hospital, Medical College of Qingdao University, Qingdao 266002, China)

Abstract Objective To investigate the effect of valsartan on osteopontin(OPN) and bone morphogenetic protein-7 (BMP-7) in
the kidneys of type 2 diabetic mellitus (T2DM) rats. Methods Wistar rats were divided into control, T2DM, and valsartan treatment
[25 mg/(kg - d)] groups. Rats were fed high sucrose high fat diet combined with a low dose of streptozotocin (STZ) to induce T2DM
models. After administration of valsartan for 12 weeks, blood pressure, blood glucose, urinary albumin (UAL) and creatinine
clearance (CCr) were determined. Renal morphology was observed under light microscope. The protein and mRNA expressions of
BMP-7, OPN, transforming growth factor-B; (TGF-B,), fibronectin and ED-1 in renal tissue were determined by
immunohistochemistry and quantitative real time PCR respectively. Results Compared with control group, in T2DM rats, UAL was
significantly increased (P<0.01); the expressions of BMP-7 protein and mRNA were significantly decreased (P<0.01); the expressions
of OPN, fibronectin and TGF-f3; were elevated (P<0.01). UAL was markedly attenuated by valsartan (P<0.01). Valsartan effectively
suppressed the expressions of fibronectin, OPN and TGF-B; and decreased ED-1 positive cells (P<0.05), while significantly
upregulated the expressions of BMP-7 (P<0.01). Conclusion Valsartan has protective effects on diabetic nephropathy by decreasing
macrophage infiltration and reducing extracellular matrix accumulation, which may involve the down regulation of TGF-f, and OPN,
as well as recovery of BMP-7.
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BMP-7 5'-GACACTGGTTCACTTCATCAACCC-3’ 170
5'-GTCTCAGGAAGACCTAGTGGCAG-3’

TGF-p 5'-GCCTGAGTGGCTGTCTTTTGA-3' 197
' 5.GGAAGGGTCGGTTCATGTCAT-3'
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, 7, P<0.05
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n UAL(mg/mg) KW/BM(g/kg) MAP(mmHg) FBG(mmol/L) INS(ug/L)
NC 10 0.45+0.09 2.05+0.02 1064 5.9+1.1 19+6
DM 11 6.36+0.87" 5.06£0.57" 124+6" 18.2+2.7" 20+7
DT 12 2.36+0.35™ 12.75£0.61°* 11125 18.5+3.8" 19+5
n ISI HbAlc TC(mmol/L) TG(mmol/L) Ccer(ml/min)
NC 10 0.182+0.01 2.9+0.3 2.96+0.04 0.65+0.22 1.47£0.18
DM 11 0.052+0.19™ 7.0£0.4° 3.72+0.38" 1.56+0.48" 2.58+0.35"
DT 12 0.008+0.02" 6.6£0.4" 3.41+0.35 1.24£0.32" 1.58+0.30
: NC: ; DM: ; DT: ; UAL: ; KW/BM: / ; MAP: ; FBG: ; INS:
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NC 10 0.13+0.04 0.12+0.02 0.23+0.06 0.41+0.07
DM 11 1.060.05" 0.48+0.01" 1.960.12" 5.02£1.20°
DT 12 0.82+0.02"" 0.35+0.03" 1.32+0.10" 2.05+0.19™
:NC: ; DM: ;DT: ; GSI: : RIFL: NC ,*P<0.01; DM ,*P<0.05
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-64- EEEZLVREHEFRG 2011E25280 &10% & 185 Chin J Mult Organ Dis Elderly, Vol.10, No.1, Feb 28, 2011

“ 1
00 =076 = 09{ =073 209 r=0.69
= U P<0.01 = 08] P<0.01 & 08 P<0.05
& ~ + [iang 0.7 .
= 038 . = 07| Y
= E 06 o, & 06
Z 07 . v VoL . =05 .
2 = 05] o = 04
£ 06 ot = 04 = 03 .o
= L4 g T £ 02 .
Z 05 ' S 03] b=y ‘
o = faa) 0.1 +
0.4 0.2 0 " " A ,
2 4 6 8 10 2 4 6 8 10 2 4 6 § 10
A B C
E 3 ED-1FR4E4MES OPN, TGF-p, & BMP-7 B E A RKIAB X D47
A: OPN ; B: TGF-B; ; C: BMP-7

*n £
= O NC r=y
S = DM =
= DT i
b e £,
= ®
¥ 2
z * ~
[+ [=]
d €

170bp 111bp 197 bp 106 bp
600 bp

200 bp
100 bp

M  BMP-7 OPN TGF-8, GAPDH

mRNA AT HI AT R
R S R A )

C D

B 4 &4EEHL BMP-7, OPN, TGF-f; mRNA A7k F

A: BMP-7; B: OPN; C: TGF-By; D: PCR NC ,’P<0.01; DM , "P<0.01
DN
3
TGF-B, DN
DN , ,
T2DM BMP-7  TGEF-B,
, KW/BM , ,
, DN , TGF-B,
R Ratna D! S
DM ,
, DM OPN TGF-B; FN ,
,  BMP-7 , 1671 BMP-7
, ED-1 OPN ,
TGF-B, , BMP-7 B Wang [ BPM-7

OPN BMP-7 TGF-p,



PEEZFEZRBRARG

2011 F28288 F1035 F1 8

Chin J Mult Organ Dis Elderly, Vol.10, No.1, Feb 28, 2011

- 65 -

BMP-7

, DN

DM

OPN

Bi
OPN

Kikuchi
(T2DM

[11]

OPN
DN

DM
DN

Angll

BMP-7

Cer

OPN ,

KW/BM

OPN

Li Uo STZ
DM
BMP-7 ,

DM BMP-7

BMP-7

, TGF-

, OPN TGF-B,

, OPN
(4] , , OLETF
) OPN ,
12

, OPN  TGF-B, ,

STZ
OPN ,

T2DM
T2DM

OPN

DM OPN

Angll

,  TGF-B,
T2DM
, DM

, PCR
FN ED-1
TGF-B; mRNA
BMP-7 mRNA
Cer

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

OPN TGF-, BMP-7 R

DN

Murphy M, Crean J, Brazil DP, et al. Regulation and
consequences of differential gene expression in diabetic
kidney disease[J]. Biochem Soc Trans, 2008, 36(5): 941-945.
Mitu G, Hirschberg R. Bone morphogenetic protein-7
(BMP-7) in chronic kidney disease[J]. Front Biosci, 2008, 13:
4726-4739.
Lorenzen J, Shah R, Biser A. The role of osteopontin in the
development of albuminuria[J]. J Am Soc Nephrol, 2008,
19(5): 884-890.
Kikuchi Y, Imakiire T, YamadaM, et al. Mizoribine reduces
renal injury and macrophage infiltration in non-insulin
dependent diabetic rats[J]. Nephrol Dial Transplant, 2005,
20(8): 1573-1581.
Ratna S, Dand A, Nusrath M. Kidney involvement in a
nongenetic rat model of type 2 diabetes[J]. Kidney Int, 2005,
68(6): 2562-2571.
Tanaka M, Endo S, Okuda T, ef al. Expression of BMP-7 and
USAG-1 (a BMP antagonist) in kidney development and
injury[J]. Kidney Int, 2008, 73(2): 181-191.
Motazed R, Colville Nash P, Kwan JT, et al. BMP-7 and
proximal tubule epithelial cell: activation of multiple signal-
ing pathways reveals a novel anti fibrotic mechanism[J].
Pharm Res, 2008, 25(10): 2440-2446.
Turk T, Leeuwis JW, Gray J, et al. BMP signaling and
podocyte markers are decreased in human diabetic
nephropathy in association with CTGF overexpression[J]. J
Histochem Cytochem, 2009, 57(7): 623-631.
Wang S, de Caestecker M, Kopp J, et al. Renal bone
morphogenetic protein-7 protects against diabetic nephro-
pathy[J]. J Am Soc Nephrol, 2006, 17(9): 2504-2512.
Li X, Xu L, Gao H, et al. Effects of grape seed
proanthocyanidins extracts on AGEs and expression of bone
morphogenetic protein-7 in diabetic rats[J]. J Nephrol, 2008,
21(5): 722-733.
[J]. , 2008,
20(5): 287-290.
, s , . 2

[J]. , 2008, 16(12):

1120-1124.



