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S WRCE K B R AR AR B (ESRD) By fie 1 R L HE
SEMERE R . BRTEN X DN &R HLH A R 5E . B R T B
16 DN WA RO 5. ALK DN B K 9% HL i % B i6 ©F 52
R IEAT SRR
1 %ol i3 B B B R B A O TR E 0 1 7

B /INER 41 A P R 22 10 v B IR BT 2 5 B0 4 B 2 T AR
3 BRSO B OB OE JR R Caldehyde reductase, AR) 2 H R i
Biff . AR 7EIR J5 20 46 mF 11 Br B T, 008 2 25 B K it % 4k o 1L &Y
Fit, 5| A 05 3 T A5 05 ) ol 4 i P A B A R UL e K -
T RE NADH/NAD+ HC (B 3 75 . Na-K-ATP [ 25 7% . 312 8 i
BB S AL LR T W) (AGEs) 4 2 3% e 8 11 (FND 34 in, Jin i) '
INEREAL SN L3 — R B0 AR B EE DN B /N R £k A N A [
JR A i Al B RE BT L 4 D At — R RS AR 0 L AN
B8/ LU B P A i, 3 i 3 3 0 ) 2 50 I3 s e 2D AR Ak L AN
RAE RN . A GBI FEIE S5, AR P R A W] LA SE 28 e I R AN AR R
A B N BR S RIS B JRE L FR E T 5K AN S I E R A fef
St S IIEF AT F WA AR AR R 2R R C(PKC) By 3G &

EEB N B EF Q987 ~) Ml LB /AL FEN RS G IRRLE. 2
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HRARKEF-BL(TGE-BD A B, 5 = 3 w] L L % 41 M 26 B 4
FTE B /INER F WS40 A P Y 2655 L 42 1E B /N Bk 1 40 A i 2 L
B /NERF A5 o AR M D At B 0 D w5 BERAS TN TGF-RL A AN
PKC $#0 » A Uol 2 = 4 5 B HE A 414770 . Hotta 20 B 5% 2
7R MR 7 Al A £ RE BE 1k 551 DN Al i 25 3 JR 09 3 i L 34 g FHL
1 DM A8 2500 D 5% A bR o o A 1 95 o
2 PKC & PKC #M#i5

PKC J& —F 22 % R /75 2 TR AH OC 26 ¥, 5 2 Fp B,
T DN kA 5 & R PRG S G EEN . &R AT 405K
NADH/NAD- b B 3 5 & Z g Bt H i (DAG) & s 3% Jin 35 77
it B PKC G Ak, 1M 5 35 38 5 B0 % B «BONF-«B) Ji3 30 41 Jfd
HhEE T (ECMD mRNA (19 4% 5% , i 2 576 B 2 5 3 4l 9 e 78 —
AL R A T T PR — S A R A D S B A BT
i i A8 P9 B B R LA R B A3 i 2R I T A
M BCE M . [ A2 W EE 2] DN B3 R 3 A K 5 i
o PKC /K PR IEM 56 . FREER /K & 4 (ruboxistaurin, RBX) &
PKC-B 5 57 M3 i 5510« 2h 438 36 90F 52 . PRC-B % P A9 a8 A A
FA UG|S5 T 45 — 1% 7 e BHL ¥ PKC AH 56 5 53 %, ¥y AT fif
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DM g 652 '8 EAE K LB /N ER 5 U8 2k VECM UL FR 45 4 40 21
A KR F (CTGF) . TGF-B1 Fl 3% 4 4 2B W A i a1 f E 0,
LA AR PRI B T A ruboxistaurin 3597 U1 RE W 3 i
B /NBRJE 3 36 (GFR) AN A K 58 4 ' DI B /N BB /N Bk AT 4k Al
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SEE AR LS T NS B R R A R (ACED B B KK £ I
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FIE.GFR M H IR ACEI 3 ARB JR¥7 & 7 ¥ B ok
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3 B AGEs B AGEs i #IFIF0 AGEs 344 3 1 71

P Pk R RS T 25 W 3 a0 S T L RN A O AR
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b e 3 3 W ik [ N L I 4T K AGEs, AGEs 51L& N
B A0 ML ZR AN LB N R B R A B AGEs % R (RAGE)
5G] R BU R N — L5 5 4y UK A iEOE PKC Ras, 22 %L
RS A P (MAPK) 8538 1 . NF-B 35 $ 38 I, I 3005
LAY F . an TGF-RL . P4 Bz R F . 400 it Ja) 286 Bt 1 L oo 3
FEH F CTNF) &5, T 205 R B4l f I K B /N ERAE b ¢
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il 770 47 B 1k Amadori 7= 9 B it 15 Bk 4 25 0 A0 IR 28 AR
BIREAL A W 0% M S /R T . B A DM Bl 4 52 5 I 52
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BN T8 5 £F 4k Ak R BE, A RO A B RD L g R T
T1DM I T2DM 1 11 i AR50 0E 52 , HoA 3> TGFB-1 A A
e M WLEF L 2R A8 1k B9 7 JHT . % F AGEs 78 DN & /& & J&
PR E AR A E AN EE R T — R SRR T
2 3 Y — B B X e 25 A T RAGE 25U 1 £ T 6B 40 K
SR 7 28 X #1525 ) CAGEs 40 71 F1 RAGE #1500 . 78
KR F AGEs, 38 52 44 K J5UkL 0T HE [ 38 57 1 O - W)
AR R R R ok T DN YR YT .
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ZFAL SRR AT E W40 M K R, BB IR A 40 M T e A
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R 073l 3k [ 40 00 0 55 4 Wb O 2K 98 E BN » 98 1 5 350
BREEAL K B /N TB) B 4T 44k . TGF 2 H B AIF 98 8 £ 1 40 g H
FZ— A3 BL.p2.B3 3 AN AL, B Ik L TGF-1 &, £ 54
A TE B /NER OB /NS b B i, 2 — Fh I B A B 4R T
Ziyadeh Z"HE db/db /N BUBE 0 52 56 K BU L 4 — oy S
ik A TGF-BL J5 . B /NERIE KA EE (A5 B4 il . ik 3E 2
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R, LA R ERIE YT 4 JJG B /NBR P9 FR I T A= A
5 U ik S5 ik PR 2 3k B S s, BB AR VR A — e R R
BH I RNA (i TARH S, FE—T0/NREAR (AL XUHE SE 50 H
S350 4y 52 B DN g3 itk Al e B A2 jERR 9T 1 4R 5 . 45
T 7R N 2R 5 O6F B 41 B 3 0 0k 5B N Bk Uk 5 R (eG-
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AT, Bl FEAL GFR, 3508 /N Bk 2 1 57 B i 8, 0 3R
LFLAEANMIE N, 5 B E b R 40 M UE T AR A 580 DM | R
B e AL, B TNF-o M934 I SRE A 2 2 EME G, T A
AT — Pl FF i BT 0S W R R R, BT DA RE AR B DR
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AL A DN R %Y. mARRAET S A6 R s
SRR WA B A 5 AL B IR B R ML L AGEs A B
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6 BE-MBEEKEI -BEERRS(RAAS)EIFHIF

P BRRAS T  RAAS J6 PE 38 5, 3 28 26 78 E e 48 Bk /D 3l
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AR SRR 2, O B T A Rk SR T A R W R E L 4E
R ACEL S 800 IR 7R B K /9 Bk, 3% 1) i
SR — R AR e R T [ A7 A S BRI BR S BB AR Scr Ab L H
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VT 4E R & 3 Rho/Rho 8 (Rho/ROCK) {5 5 i % 5 DM
B IR 27 2 A A 5% . = B BE A 9 B U 4 I Y Rho/ROCK {5 %5
T S S5 BN % S B T NF-«B 3E M, 1 H 2 R Ak
B 2235 . fff FN.CTGF il TNF-o 4= 55 £, T 518 & Fh %
P B RE B B /INER 48 4 Ak T R AL 5 5 308 386 35 43 e 0 ) 700 S T
B 23k DN W k4 R & 00 Rho/ROCK 55 #5538 B%
Al AELE DN & %5 AL P A2 & 2 1R 0™ . i R 2 —Fh
ROCK #4071 , 38 2 30 i) Rho/ROCK 5 5 8 #% ¥ 2> &
IS 4T M Py Vi 4 i PR B 4T PR A 43 o T X DN AR R 4
. Vasantha 2127 db/db DM /N B #F 58 % 42, % B0
FF H R FN2E AR AT IRYT DM /N RS » GFR IR 15 2 A 19 2 10 AN
B /NER IV B i JE i HEFR IS A Bl IR IR S X — B EAR P E T S
4T AR F 2 A TT 40 ) Rho/ROCK & #EA . fliT254
% B A7 V8 BB AR 41, 318 7T 58 3 98 15 Rho/ROCK {5 53 1 411 il
ECM. IV Y i JL 1) 3k B L 48 Ak B 38 T 98 JRE S 17 45 1 FH . DA T A2
2% DN (k& . Natria 2671 % B, 16 3h kool B 58 1k 28 &+,
B 4 4% At 7T A AL BE B AR ROCK 3 1 . i ARE 30 5l 5l bk 6 RE A 4k
%7 Rho/ROCK 42, HL 3 — AL A 4K 8t T [ A1 IR (&1 it
fEF T DM & J5 8 2 4 90 5 2h Bk 4L, $2 7R BT 46 AR Ath 7T 7T
AT b R LB AR R E A . M ] Rho/ROCK {5 5
DN I R 5% . 7T fiE S DN B 36 42 4585 1 1% 4%
8 TSC-mTOR 15 5% 518 2% & % & #I il 5

W5t 2 B, TSCmTOR 551 S %5 DN kA& H %,
mTOR 7EH: 52 5 2 RS A K B A8 =G5 (g 3t
% VA 25 B )5 f TSC-mTOR {5 5 8 B 9 800 s 1Y
mTOR P38 i KWK . &5 1S FZH0h, 8 W AEKE
THEW 2, ZPAL K S A", i H A %2 (RPMD A i i
0 mTOR {5 53 B ol 3 DN {455 B 72 , anogi 2> TGF-p1 7=
A IV B DR % 2R R 1 A B T N ER R B A ol 3
DM K B B 5 % BUR P . Lloberas &5 F 58 & B, F K
F 4 RPM 3697 DM KBRS LA 3 JUL T 75 6 26 L 0 2 1 IR K &
FIE# K.
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R A R R T AT 1T Ak, R BT DN R 9 ML i RS
SE 4 E A T H AT IR AR ITHS A R F 40 DN B A 108 &
e, B mE R BIE 50 R R S,

S E 3k

[1] Lewko B,Latawiec E.Maryn A, et al. Osmolarity and glu-
cose differentially regulate aldose reductase activity in cul-
tured mouse podocytes[ J]. Exp Diabetes Res,2011,2011
278963.

(2] 23, BEMEIE v BE 724 PR B 9% & 9 b ny 4 T BL
[J]. B2 4538 .2011,17(8) : 1190-1192.

[3] Ishii H, Tada H,Isogai S. An aldose reductase inhibitor
prevents glucose-induced increase in transforming growth
factor-beta and protein kinase C activity in cultured me-
sangial cells[J]. Diabetologia,1998,41(3) :362-364.

[4] Hotta N, Kawamori R, Fukuda M, et al. Short Report:
Treatmentlong-term clinical effects of epalrestat, an al-
dose reductase inhibitor, on progression of diabetic neu-
ropathy and other microvascular complications: multivari-

ate epidemiological analysis based on patient background

2547

factors and severity of diabetic neuropathy [ J]. Diabet
Med,2012,29(12) ;1529-1533.

[5] Geraldes P,King GL. Activation of Protein Kinase C Iso-
forms and Its Impact on Diabetic Complications[]J]. Circ
Res,2010,106(8):1319-1331.

[6] Kelly DJ.Edgley AJ,Zhang Y,et al. Protein kinase C-beta
inhibition attenuates the progression of nephropathy in
non-diabetic kidney disease[ J]. Nephrol Dial Transplant,
2009,24(6) :1782-1790.

[7] Tuttle KR, Bakris GL, Toto RD, et al. The effect of
ruboxistaurin on nephropathy in type 2 diabetes[ J]. Dia-
betes Care,2005,28(11) :2686-2690.

[8] Voziyan PA, Hudson BG. Pyridoxamine as a multifunc-
tional pharmaceutical; targeting pathogenic glycation and
oxidative damage[J]. Cell Mol Life Sci, 2005, 62 (15):
1671-1681.

[9] Sugimoto H,Grahovac G, Zeisberg M, et al. Renal Fibro-
sis and Glomerulosclerosis in a New Mouse Model of Dia-
betic Nephropathy and Its Regression by Bone Morpho-
genic Protein-7 and Advanced Glycation End Product In-
hibitors[ ] ]. Diabetes,2007,56(7) :1825-1833.

[10] Williams ME, Bolton WK, Khalifah RG, et al. Effects of
pyridoxamine in combined phase 2 studies of patients
with type 1 and type 2 diabetes and overt nephropathy
[J]. Am J Nephrol,2007,27(6) :605-614.

[11] Ziyadeh FN, Hoffman BB, Han CC,et al. Long-term pre-
vention of renal insufficiency, excess matrix gene expres-
sion,and glomerular mesangial matrix expansion by treat-
ment with monoclonal antitransforming growth factor-8
antibody in db/db diabetic mice[ J]. Proc Natl Acad Sci
USA,2000,97(14) :8015-8020.

[12] RamachandraRao SP.Zhu Y, Ravasi T,et al. Pirfenidone
Is Renoprotective in Diabetic Kidney Disease[J]. J] Am
Soc Nephrol,2009,20(8) :1765-1775.

[13] Sharma K,Ix JH,Mathew AV,et al. Pirfenidone for dia-
betic nephropathy[ J]. J] Am Soc Nephrol, 2011, 22 (6)
1144-1151.

[14] Navarro JF, Milena FJ, Mora C, et al. Renal pro-inflam-
matory cytokine gene expression in diabetic nephropathy:
Effect of angiotensin-converting enzyme inhibition and
pentoxifylline administration[J ]. Am J Nephrol, 2006, 26
(2):562-570.

[15] Roozbeh J, Banihashemi MA, Ghezlou M, et al. Captopril
and combination therapy of captopril and pentoxifylline in
reducing proteinuria in diabetic nephropathy [ J]. Ren
Fail,2010,32(2):172-178.

[16] BR¥. 226, . 2. o B 7 FR X8 IR 0 K B I 38
ADP-# 8l 2 R W 2R ik my s ma [J ], 7095 B 245, 2011, 37
(6):624-626.

[17] 223504 2R 40 500, B SCLL, 5% a B F TR VA IT 43 1 111 S0 4%
PR B A T o B LD . 08 P O TR S R
2011,19(5) :506-508.

[18] Zhang Y, Peng F, Gao B, et al. High glucose-induced
RhoA activation requires caveolae and("F 445 2568 T1)



2568

JE A WY A PRAE AR PRI T 7 A8 I U P PN e o, o R Sk
T AR AR B oR 12

TR o S8 PBUN 1ML TR B 8 T AL A 3 B R DD B AR
B TR AR AT RE A A ROR T RS . HRH PLT )
AR BE AL T RE 2 » M ML AT 18] K T A S5 T RE - S B R — A5 3 LA
£ il -7 R P2 i R NP v - PN (2797 S (B
R A R R TG IO (R KR A PLT {1, f50 P9 i i
WA E R i, ZXFAR)EBEMIC W LmA. W
KR BE RROEME R AR, AR & Ay FEIR AR A I
A TE W R R RS L 0 B K ek 45 R R E AR T B M &
A GE PR ARAL 7T 259 BUR AR ST iR 97« LBGRF AR AL A B
— M ARPESIBZ R F T ATF AR N D B2 T EF A
A B e 3 BRI N P A O B 2 S BOW A i E R SR T BR
FHRECEEED MR LA FCT T Z. a4
TS8P0 S Y AR R 0 B R A3 2 BRI I R IR 9T
I — A

SE

(1] BETESG % 5 3¢ AR JT AR 45 T A2 e fip 1 52 0L o 1t L o1 11

FTHREF 201357 A% 41245 % 21 B

PRIRTFLT L. AR M B 27 B “7 4l 2003, 23(3) - 237-239.

[2] Yamasaki M, Akagi K,Niinomi K,et al. Intracranial hem-
orrhage associated with aplastic anemia[ J]. No To Hat-
tatsu,1989,21(3) :215-221.

[3] Gonzdlez-Duarte A, Garcia-Ramos GS, Valdés-Ferrer SI,
et al. Clinical description of intracranial hemorrhage asso-
ciated with bleeding disorders[J]. J Stroke Cerebrovasc
Dis,2008,17(4) :204-207.

(4] AREA . okee, BN, 4l 21 FF IR A 3 OF & I I %8 =4 SE T 1
PR E LT ], RS fE A A 2 5 2006, 12(4) 1 196.

(5] B/ L B L 003K 2%, BN TR A 05 14 23 1L 65 447) i PR
ST, B EE 2 ,2002,33(5) :294-295.

(6] E/NEG MR BRI, P 2E B 5 1 22 1l 85 41 I IR 43 7
L0 AR ML Y02 A% 2k 2001, 14(2) :65-67.

ClcH H . 2013-01-08 &[] H 1 .2013-03-21)

CEH255 2547 50
PKCB1-mediated ROS generation[ J]. Am ] Physiol Renal
Physiol,2012,302(1) : F159-172.

[19] Chawla T,Sharma D, Singh A. Role of the renin angioten-
sin system in diabetic nephropathy[ J ]. World J Diabetes,
2010,1(5):141-145.

[20] Z=RE A0 . BoARI: . B PROPE B 00 88 B s R 0 i T 1. AR B
2,2011,17(23) :49-50.

[21] Banki NF,Ver A, Wagner L],et al. Aldosterone Antago-
nists in Monotherapy Are Protective against Streptozoto-
cin-Induced Diabetic Nephropathy in Rats[J]. PLoS One,
2012,7(6):e39938.

[22] M= 22 ) 22 20 55 WO TR X 2 2000 B s B i #8 3 R
WEEAR W L] hE 4R BE4E, 2011, 14 (33) - 3784-
3786.

(23] XI/NE RSP G HESE. T D Vb R A 88 0 T 6 97 B R
9o ' el e R P PR P I R T RO [T ). I R 2 e
2012,10(2) :25-26.

[24] Epstein M, Williams GH, Weinberger M, et al. Selective
aldosterone blockade with eplerenone reduces albuminuria

in patients with type 2 diabetes[J]. Clin ] Am Soc Neph-

rol,2006,1(5):940-951.

[25] DA . F 8 A . Rho/Rho ¥ 5 {5 5 3 % 5 0 IR % 5
11 PR P 20 AR 2 75, 20114 (3) 1 193-195.

[26] Vasantha K, Lixia Z, Hui P, et al. Targeting of RhoA/
ROCK signaling ameliorates progression of diabetic ne-
phropathy independent of glucose control[ J]. Diabetes,
2008,57(3) :714-723.

[27] Nutria A, Prussic A, Liu PY. Stations inhibit rho kinase
activity in patients with atherosclerosis[ J]. Atherosclero-
s18,2009,205(2) :517-521.

(28] . TSC-mTOR {55 5 3 ¥ 76 Wl R A B IR A HF i 2 T
HU A A R LT . 7 P BE 2. 2010, 32(3) : 354-358.

[29] FEmHZS . ™ K% . T WA % R KCHAH G 07 8 5L B RS B
93 KR LR T R BF oY R LT ], T BE 4%, 2009, 32(3)
260-262.

[30] Lloberas N,Cruzado JM, Franquesa M, et al. Mammalian
target of rapamycin pathway blockade slows progression
of diabetic kidney disease in rats[ J]. ] Am Soc Nephrol,
2006,17(5) :1395-1404.

e H#1.2013-01-17 &[] A #9:2013-03-18)

A AR AR A AR A

EfiE3 | —OXHNAH, HIRE, DLIR

N

| IR






