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Research progress of the role of osteopontin in diabetic nephropathy
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Abstract : Osteopontin is a kind of secreted phosphoprotein with function of cell adhesion and signal transduction. It has been reported to
play an important role in diabetic nephropathy. High glucose level and the renin angiotensin system can cause elevated osteopontin ex-
pression in kidney. Osteopontin promotes the occurrence and progress of diabetic nephropathy mainly through mechanisms such as mac-
rophage chemotaxis , proteinuria and renal fibrosis;and inhibition of osteopontin can improve diabetic nephropathy. In addition, genetic
polymorphism of osteopontin is also associated with susceptibility to diabetic nephropathy. As an important target in the diagnosis and

treatment of diabetic nephropathy,in-depth study of osteopontin can contribute to the clarification of diabetic nephropathy pathogenesis

and the development of new diagnostic biomarkers and therapeutic drugs.

Key words : Osteopontin ; Diabetic nephropathy ; Proteinuria; Renal fibrosis

B PRI B 5 (DN S 4 bR s ( DMD) 8 DL i 7™
PRI I AIE Z —, IF B E o 5 R 2R I B iR
FBERBHRAFT @ EZR R, BHEQ
( Osteopontin, OPN ), X R A M E H 1
(SPP1) ,44 kDa ‘Bt [ MERK R K 1 2ar JRIF A
F R T A -1, B — b o W o
AU 1, 1958 4F T UK HT Heingard S5 DA 4 B 2 i
ORBL o PR SRk BT T R 45 Bl DN BT
OPN 7K V-5 4 b s 2 11 BRI B /N R A A S 1 7™
FERE AL O 10 AERIF T T
OPN 7E DN iy &S Bl , AW — 23k o
1 OPN w453 FnIhae

OPN J&7 1 L i B &% KA AR N i b AL AL
MR 1, 1 314 DS R IR R AL AL, 43 7 5= R/
44 kD, fE2h SIBLING KGR — i, BEA 2 4>

WAEVER  RELH, Lo, AR, B0 A 0, 5T 5 1) - N 232,

E-mail : wuhongyanl 19@ qq. com

FEMNE S R4 A 5, RGD Al SVVYGLR J7 41,
OPN it RGD 253 5 &5 oS WAR B & RES
4 it SVVYGLR ( 78/ Bl & SLAYGLR ) 4 4 35§
HEGER 4Bl 0981 455, I MR F{E 5
Bl OPN Bl I i sl 3 o 4 J@ 2 1 il (MMP) 24
it i (R 2R 28 RN S R 1 0 5
2 OPN 7 DN gy Rk fnifs=

TEIE 3 BN B WE o, OPN 32 2 {37 32 ] ' 3
A7, FERERE L SO BC Rt 3638, OPN 7E DN KRR
F/IN ERABEARY 1) B B Jo 1) /NS b R R Nk e B
Fs® . AN OPN JEH i F 4 5 Y o ik K F
(4q21-23) , & —1%y 8 kb [ ERFE DI, i 7 A5
W6 AN A, HE 3h 7 B AR S i A
MR N TR R AR B IR R R G (RAS) &
Joft AL A K 7-B (TGF-B) I & Joh 45, LA
AL -1 (AP-1) FlA% I F--xB (NF-kB ) [ 45 & i
&, G OPN R85 ZFP IR R
2.1 S#HEXT OPN RIERIEE &b AT DU /D



Z # B 25 Anhui Medical and Pharmaceutical Journal 2016 Oct,20(10)

- 1833 -

SR A A 2 35 OPN A1 IV AU fige Ji, i L [ W 2
S A 11 25k SR e R 6 v R B O T R PIBKY
AKT/mTOR il # 7€ bl X OPN 21k (1) i 45 v i 8
SR, WFFEE TN K BUAIE 52w 0 IE O s
PI3K/AKT/mTOR 38 %1% 5 N\ /N I f 40 s OPN
mRNA 223k, 15 /b 19 PIBK/AKT/mTOR i ik 5 5
W PRI B s v 2R MR S A b R ) 7 o e Ak A5 0
O U R A S S E AR .

s PRI 2 B B R LAY OPN S [A] (1) 7%
PEIEAT T o 1A PN i 30 A 1 S 30 11F S5 ) 4
B OPN 3 (K 3 1 X s 20 75 14 2 B Ak A e 4k
BB, A Sl A BT DL 3
OPN JE[R ik BT o Bl A i b 2 WL 425 £
FH AT DA RE IUBE 42 A BG4 PR s - & i 7 B 1)
KRN, AR AR
2.2 RAS %l OPN Eixfg9#lsl  Hsieh 255 %9
W PR R BB 30 g /)N 48 (RPTs ) FHK 30 2% 8 7 5
e B 7k AR B BT s /N 40 B (TRPTCs ) i) OPN 3
PRIk b 0] 3k S 1) 0 BT A AT T4 8 — A~ e B T
IRPTCs H{EH T OPN 43 AL : 17 5%, mibi o
TG VESUZE (ROS) A2 B, ROS 3 £ 45 25 [ I C-B1
(PKC-BL) 7E N 145 Tl 5 1t 3 B ofl) o 7 5 5
AT i 4 Bk R I (Ang 11) JE B Bl /S
Ang T /EH T4 B9k R 1 BUZ (K (AT, R) BT
PKC-B1 {55 5% T, A Ang 11 36 AT DL 52 413
NADPH b5 ROS A= il A3 TGF-B1 FE K
Fib it HhaR PKC-B1 193 ¥ ; i J5 , PKC-B1 7£
BEIRIG B s i OPN 3R38 , S BUE LR i fb fn 2k
A B

T [l 3 2ok R R 3R 2 AR (MR) iR Bz 5k
RN ToF(MRE) /) AH B./E F A2 B IE OPN [y 5%
1Ko Gauer 25 £ A R MELAH M Hh 3RU) H — £k g
J R W& o (MRE) |, i T OPN % fith 7 41 I %
1984 i ELAL , [ [ R 38 3:F MR 5 MRE /9 4H B 4E H
45 OPN [y 3k Trita 251 78 K BB RIS 2T 45 40
L) OPN 5 3l Hp i Unl] B — A 57 57 o) T ] ) b 225
=GR 5 e ( - 2153 3] - 1758) iZoofh &F —
A AP-1 F1 NF-wB A7 s, T [f] P 3 2 876 AP-1 F0
NF-kB 53 MR -5 OPN ik, [ [ i 57 {4 45
PO A A AT LA 1 BYBE PR s ( STZ 4b 33 i)
KE) F1 2 BUBE BRI (db/db /N ) 3 B 40 3 LA
TGF-B mRNA F1 OPN mRNA /K -3, {H & A 5%
M MR 2 [ F1 MR mRNA 7K -840, i H 3 f 7
JFI A 7 7 of A0 O . OPN 36 DR i R ok 1% [
P 755 19 O AR L Sk 7 38R ) 5 41 4 fb B A

BIPER
3 OPN 7£ DN fy{E L&

DN ) 5296 BIL 1l F: oA 58 4 1 1T , % 38 A 4y i
RN ZEAL M 3 T 22 U8 SRR 3 R PR ™
A BT By AR 2 I R D Rl 2 5B I R R
JE 5 A A R 5 2 AR R A R /N ER AL
SHNEAE . 7E DN 1 OPN 2 5 E g4 #afl i
1R IR LT A S5 2 A 3R
3.1 OPN #{LEME B MEANIE7E DN i/NE
i) JFed5i 45 ol M i . OPN S@id SLAYGLR g
SR od T O R A TR S v 20 A
TR AEEME Y B W0t T L 45 OPN,
OPN fz 1 >k il 38 MCP-1 11 42 B, 5 300 W 200 i &5
B, e b, W 20 BB 1T L 3 7 A MMP9 24 fi
OPN 4 3i Hoxt B W2 i p e fL e 1 o Rtk , OPN
YER—AEHERE &L H 7, 4 DN b B
bS] B AR AR A

F AN A g M1 A M2 AR
M1 T [ I 2 0 % 35 12 48 4 i PR 7, 394 58 2 41
RAERIZS T M2 2R R A e R A 9 1,
AN TL-10, JEBELH LB 5T, 1408 Jl 2T 24k 40 i 10 27 2
o ML T M2 750 [ I 40 i o 2 25 D) 11 2 35 7 B IR
o B /N BRI B B R R, P RS 5 DN
KB Nagao 257 {WHFSEIESE OPN 7£ STZ i 5
f¥) DN P BEES: M1 0 2 i, i 5 M2 B g
2
3.2 OPNSE5ZEEREM InKEBIFMsh s
¥JIE 52 OPN 5 DN B % [ JR #l 5¢. Yamaguchi
£l %F 229 44 AR 2 BRI 4 ) DN BB 2% A BT
F8 R ML OPN /K- T 55 5 PR 2 1 44 fn  — 2,
5 R B i B K P39 R I . Lorenzen 45
RIL 1 B[ Ins2 (Akita) T4 PRI B 95 /)N BRABE Y 1) B
JIE OPN mRNA FhE5 , Z 5050 B 35 (0 2 1 PR 4%
Z AP 5K, 1M OPN 3 R A g /N BRUUAS 25 o Bk
VR VR I 3 1 R 2 A 5K . Nicholas 28700 1
B[ Ins2 (Akita) | A1 2 Bk FR 95 (db/db /NER) 1
OPN [ 54 J5 -t W8 5 2 0) Fry 45

OPN 7EH 4 % oy By (5T i 5 434 2 40
BHMES S E A RIIE R, RS2 P 40 i
AZ BPER R S TR A Y R 2 26 Lorenzen
2l B OPN 75 J2 40 0 v 3805 NF-«B , 3840 FR 34
TG 2T Tl D 38T 40 (uPA ) ) 3K LA 41 35 )
P, 10 NF-kB 38 #4010 500 77 UBELIT OPN 5 51 /2
RIS B VRS I . 20 M3 Bl 3 R B
% B, Fl uPA ZHRIE LS 5 HUARR 4k



- 1834 - Z # B 25 Anhui Medical and Pharmaceutical Journal 2016 Oct,20(10)

OPN {557 T G 006 5 o7 #E 2 4 i 3 By 1k 34 o v
FEAEM . Schordan 25 [ AFFTIESE OPN S 4
£ o, 4545 TS FAK Sre MAPK F1 PI 3 384/
Z 5HUMARS I OPN {5556 S0 S0, 2 BUL 28
JHLEA) 20 B R T AL, 5 5 AN ) 1 4 B A BRI
(R0 SR REAIE 1) 2 40 iz 2l e 78, ik i is 3l 3R 280
VI 2 240 B A X AL 2 5 1 07 220 rh Bkt s 11 L
B NS 2R, OPN X F HLAR AR 3 v oh e
—FAETUR IR, B SR AS A2 1 20 B 6T T b s 0
B /INER R R — A PR AR R 2 EU 2R R X — il
Y IAE S ) 2 400 35 FE At

3.3 OPN {2t SRE&F4HL EFW AR
HPWE R A8 2 B 3 Ao A 4L B /N 8] Bt OPN
FIE M LB 7, 5 TOWE PR 4 LA, B PR e
B 5 2 S ROWE PR s B 0L 1 T R R DX K %
it % B/ NERE WAL, FLE 4140 OPN Rk £,
FENE RWE R B s 2 55 A &k, $27% OPN i it ' ik
ik,

OPN 7E8 5% B3 NS T HIBEH T R
i, #d ERK/MAPK F1 INK 55 5% 53 5, i) 3%
TGEF-B HIA KL, 4k i 4 5 41 g 78 3% o (ECM) PLFR,
SECBHELF AL o BB R /N B OPN 26 [
BrJm , TGF-B B/ . TGF-B1 {5 55 F =LA
B S B DN Bl B A 8
I J R R LA SR 1Y /N A8 s B A < BT 4 A
JL3 A B2 A AR A N SR G AT A A T T
ECM Az i DA K N B2 4B BB T, DT 5 25008 41 i
B o FfE] 25 44620 L e Ah, TGF-B1 38 A] LI
R B M 3 AR 3G ECM 2R B, 5 | N B
20 R R A0 R OE T, S SO B B AR, 51 &
T I A 44T
4 OPN EFE %75 DN

OPN JE [ O 29 Uk W2 EPEE N 2 AUBH IR
Jf DN A9 — A~ B 19 o 3%k R, 2012 4, Cheema
SECSAERET 1 115 44 B RE 2 OB IR G R R BF ST
HOULEE 3] OPN J5 3l X C443T Z8PEM T 584
FELEIFN TT R AR 457 25 DN B A& KURS: 36 1
JLF 3 4%, 2015 4, Cheema 25" 7E 1 165 44 E[1jEE 2
RUBE PR S TP A B UGIESE T Bk S
DN (A SENE , A IE K BR-156G SEf ] (GG BE A
#1( delG-156G) |, B {k %I G-C-G Fl T-C-G ( G-66T .
C443T . delG-156G) 5 DN () fi [k Ji /> Fl eGFR HY
AR TE E e B fR ) G-T-delG 1 T-T-delG
(G-66T ,C443T . delG-156G) 5 eGFR F [&AH G, &
FER BLARRL, SR, OPN JE[H ) SNP i 55 DN 1)

FASCHEAE AR b 2 5 B 25 A AT 2E

5 OPN 5 DN p#&iuFniasr

5.1 OPN 5 DN gy#&ill  Al-Malki™ [ mF53 & 9
W PR T 2 1 DR AR CE 1 DR VBB A B KT B
e TR DR TE 2 1 B AR AR MR R S8 AT
AR OPN B LUIAESA DN [ 3l a2 Wt X 5, 1
HIRW OPN 55 FR i 2 4 M T HE0RT IgM k4 e ke X
F DN [ WO 4. [ NS 2T 5 3
UESE LI OPN 5500l PR A8 25 Bk 2 10 A 3 £ T A
SR, 3 OPN A LA N i i DN EJ
545 o

5.2 OPN 5 DN gjigfr  Huilik b ZFi259
L OPN JJ# 5 ff47 DN, ACEI 285 ARB 2244 n]
DIFIH] RAS G005, T 98 OPN ik, [A] i 2
FIUR , JE 28 DN G725 ek b — 2>
25 Al LUl I 982> Ang 11 TS0 OPN T 5y s 2
DN F8E IR o B[R A2 PR B0 U 3ok LA
MR 43 OPN K54 DN,

JHF X 2244 (LXR) J& [ 40 i o — 4> 3 22 1) 1 28
WA A G 9% T RE 1) g 7 A M iy 2% . AR
WFFE K BN T A B LXRFC 44 ] LU il 20 i X 7
FHRE 40 OPN [ 3235, T Tachibana
2l B S I E 52 LXR 0% 7T LA OPN 3k
JABlF AP-1 (R 5% 55, T IR /NS b g
YA OPN K3k, ¥ S5 s LXR 3 7
T0901317 97 Febl bR /N BR A R 2 1 HEE s /D, B
WGk £ BRI I | 2R MBS i L 8 ] o 2T 4 A B S
B X—IE 5 B i OPN Kk P47, 3%
B LXR B35 X5 OPN Ag Il & DN AR #E 5

AN, OPN FE iR e il 30— I
JSCSERZ AT T S5 0 T LA 3 5 R 4 1 Xm
il OPN (2R35O PR B I 722 o {HLR 3K SE
FERZEEE e SR 56 rh , QAe] 76 1 PR Hh iz A
T B Z AT

2z bk, BB RAS 25 K 22 0] ) 5| S
OPN #ikTh . OPN £ H vEgn sl . &
FRIE AN B Ik 21 24 Ak S5 ML 4 F DN i) & 2B i ik
Ji& , #mifil OPN W] i i3 DN, gbsh, OPN 2 25 1
&5 DN By RAHSG . A28 DN a2 W Fa 7 0 H %L
H % OPN (IR AW 5347 By F B BH DN (1) & 95 Bl
il , ¥ KB A e Wibr i I RNR YT 250

e
[1] Kahles F,Findeisen HM, Bruemmer D. Osteopontin: A novel regu-

lator at the cross roads of inflammation , obesity and diabetes[ J].



2 BE % Anhui Medical and Pharmaceutical Journal

2016 Oct,20(10) - 1835 -

(5]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Mol Metab,2014,3(4) :384-393.

Susztak K, Bottinger E, Novetsky A , et al. Molecular profiling of di-
abetic mouse kidney reveals novel genes linked to glomerular dis-
ease[ J]. Diabetes 2004 ,53(3) :784-794.

Sun J,Xu Y, Deng H,et al. Involvement of osteopontin upregula-
tion on mesangial cells growth and collagen synthesis induced by
intermittent high glucose [ J]. J Cell Biochem,2010,109 (6) :
1210-1221.

Junaid A, Amara FM. Osteopontin correlation with interstitial fi-
brosis in human diabetic kidney and PI3-kinase-mediated en-
hancement of expression by glucose in human proximal tubular epi-
thelial cells[ J]. Histopathology ,2004 ,44(2) :136-146.

ERM ST AR, 4F. BIREGE PIBK/AKT/mTORCI iﬁ
BT NBNE R B DRIk [T ] o 2 P
42,2014,30(8) :1156-1160.

Inoki K, Mori H, Wang JY, et al. mTORCI activation in podocytes
is a critical step in the development of diabetic nephropathy in
mice [ J].J Clin Invest,2011,121(6) :2181-2196.

Cai M,Bompada P, Atac D, et al. Epigenetic regulation of glucose-
stimulated osteopontin (OPN) expression in diabetic kidney[ J].
Biochem Biophys Res Commun,2016,469(1) .108-113.

Hsieh TJ,Chen R,Zhang SL, et al. Upregulation of osteopontin gene
expression in diabetic rat proximal tubular cells revealed by mi-
croarray profiling[ J ]. Kidney Int,2006,69(6) :1005-1015.

Gauer S, Hauser IA, Obermiiller N, et al. Synergistic induction of
osteopontin by aldosterone and inflammatory cytokines in mesangial
cells[ J].J Cell Biochem,2008,103(2) :615-623.

Irita J, Okura T, Kurata M, et al. Osteopontin in rat renal fibro-
blasts : functional properties and transcriptional regulation by aldo-
sterone[ J | . Hypertension,2008 ,51(2) ;507-513.

Guo C, Martinez-Vasquez D, Mendez GP, et al. Mineralocorticoid
receptor antagonist reduces renal injury in rodent models of types 1
and 2 diabetes mellitus[ J]. Endocrinology,2006,147 (11 ) :5363-
5373.

Trita J, Jotoku M, Okura T, et al. Osteopontin deficiency protects a-
gainst aldosterone-induced inflammation, oxidative stress, and in-
terstitial fibrosis in the kidney[ J]. Am J Physiol Renal Physiol,
2011,301(4) :833-844.

Lund SA, Wilson CL,Raines EW et al. Osteopontin mediates mac-
rophage chemotaxis via a4 and o9 integrins and survival via the
o4 integrin[ J].J Cell Biochem,2013,114(5) :1194-1202.

Tan TK,Zheng G,Hsu TT, et al. Matrix metalloproteinase-9 of tu-
bular and macrophage origin contributes to the pathogenesis of re-
nal fibrosis via macrophage recruitment through osteopontin cleav-
age[ J]. Lab Invest,2013,93(4) :434-449.

Wang Y, Harris DC. Macrophages in renal disease[ J].J Am Soc
Nephrol ,2011,22(1) :21-27.

Suzuki H, Kato I, Usui I, et al. Characterization of diabetic ne-
phropathy in CaM kinase Il a (Thi286Asp) transgenic mice[J].
Biochem Biophys Res Commun,2009,379(1) ;38-42.

Nagao T,Okura T, Irita J, et al. Osteopontin plays a critical role in

interstitial fibrosis but not glomerular sclerosis in diabetic nephrop-

[18]

[19]

[22]

[23]

[24]

[25]

[27]

(28]

[29]

[30]

[34]

[35]

athy[ J]. Nephron Extra,2012,2(1) ;87-103.
Yamaguchi H,Igarashi M, Hirata A, et al. Progression of diabetic
nephropathy enhances the plasma osteopontin level in type 2 dia-
betic patients[ J]. Endocr J,2004,51(5) :499-504.
Lorenzen J, Shah R, Biser A, et al. The role of osteopontin in the
development of albuminuria [ J]. J Am Soc Nephrol. ] Am Soc
Nephrol ,2008,19(5) :884-890.
Nicholas SB, Liu J,Kim J, et al. Critical role for osteopontin in dia-
betic nephropathy[ J]. Kidney Int,2010,77(7) ;588-600.
Wei C,Moller CC, Altintas MM , et al. Modification of kidney barri-
er function by the urokinase receptor[ J]. Nat Med,2008,14 (1) .
55-63.
Schordan S, Schordan E, Endlich K, et al. AlphaV-integrins medi-
ate the mechanoprotective action of osteopontin in podocytes[ J].
Am J Physiol Renal Physiol ,2011,300(1) :F119-F132.
TR B 7R 1R 23 0 s 0 A U P R R
L[] IRFE RIS R 2 5,2012,17(3) : 184-186.
Cooper ME. Diabetes ; treating diabetic nephropathy-still an unre-
solved issue[ J]. Nat Rev Endocrinol ,2012,8(9) :515-516.
Abdel-Rahman EM, Saadulla L., Reeves WB, et al. Therapeutic mo-
dalities in diabetic nephropathy : standard and emerging approaches
[J].] Gen Intern Med,2012,27(4) :458-468.
Lépez-Hernandez FJ, Lopez-Novoa JM. Role of TGF-B in chronic
kidney disease: an integration of tubular, glomerular and vascular
effects[ J]. Cell Tissue Res,2012,347(1) :141-154.
Meng XM, Tang PM, Li J, et al. TGF-B/Smad signaling in renal fi-
brosis[ J]. Front Physiol ,2015(6) :82.
Cheema BS, Iyengar S, Ahluwalia TS, et al. Association of an os-
teopontin gene promoter polymorphism with susceptibility to dia-
betic nephropathy in Asian Indians[ J]. Clin Chim Acta,2012,413
(19/20) :1600-1604.
Cheema BS, Iyengar S, Sharma R, et al. Association between os-
teopontin promoter gene polymorphisms and haplotypes with risk of
diabetic nephropathy[ J].J Clin Med,2015,4(6) :1281-1292.
Al-Malki AL. Assessment of urinary osteopontin in association with
podocyte for early predication of nephropathy in diabetic patients
[J]. Dis Markers,2014 (1) :251-278.
KT, 2R A R B B R L A 1 ARG s PR L
[J]. PEEE2AT R ,2012,20(5) :86-87.
HKH, E AT I, SR nAs Z A 2 OB PR B R
HRE AR B (AR (], 92 BE 2 2R5, 2012
(16) :2772-2774.
Tachibana H, Ogawa D, Matsushita Y, et al. Activation of liver X
receptor inhibits osteopontin and ameliorates diabetic nephropathy
[J].J Am Soc Nephrol ,2012,23(11) :1835-1846.
BN XM, £ CLGE S ORI NS PPN
TGF-BI & OPN ik sz [ J]. B Je il B4 )42, 2012, 35
(5):56.
TR Al e 5w RO O B AL S A M R 4 4 S
WAL D] G R ERIR S 2012

(ke H 1#1:2016-07-06 , & [71 H 11 :2016-07-24)

B P
S, 5T



