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1 ZE. Hi BRE BEHUTE R 9 (diabetic nephropathy, DN) K TGF-B1/Smad {5 S i@ M, Jjik ik
JoRAR TR 2 (STZ) JE J R S5 5 37 K R PRI ( diabetes mellitus, DM ) 5050 REY 1 3 f5 BEAIL 43O 3 20« AN R 20 F
TR VB R ILAL, SRR E M IR BT 8 S WO BB T, R FH 3 % S 3 A il N2 ( RT-PCR) 72 WL 8% 4% 21 K B B )
H LT % B (fibronetin, FN) F1 TGF-B1 mRNA FEPFIRIF I ; R H Go i 4 A 7E ER 45 4 K BB EZH 2 Smad 2 (Smad 3 &
IR, S50 FEIRYT 0 8 Jil BL AU 2 K BRI AR 2 4 54 16. 7 mmol/L L) b5 MBI Z IR (28 2R THE (1) DM
iR 58 JEJG , DN LRI A B IR & K B E, B EZH 40 FN Rl TGF-B1 mRNA FEPH 35 B % FH (P <0.01) ,Smad 2
Smad 3 & [HFIAHIWHGIN . B U EGE A T L] DN KB IEZLZH FN #1 TGF-B1 mRNA JEH =ik, 22 R HA S
PR (P <0.01) 4B 7] LAk /b Smad 2 Smad 3 8 H YRR, 8518  BFHEILTT LIADH DN K BV BEH TGF-B1/Smad {5
S T B TR DD A AN I BT A LR A  , T AESE DN HERE

SRR R B PR 9 s TGF-B1/Smad {5538 #%
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Effect of Shenkangwan on TGF-f1/Smad signaling pathway in rat diabetic nephropathy

XIAO Wei', MA Yun®(' Department of TCM, *Department of Pharmacy, Nanfang Hospital, Southern Medical University, Guangzhou
510515, China)

Abstract; Objective To explore the mechanism of Shenkangwan in preventing the development of dia-
betic nephropathy ( DN) through TGF-B1/Smad signaling pathway. Methods The diabetic rat models were
established by intraperitoneal injection of streptozotocin (STZ) in male Wistar rats and randomly divided into 3
groups; model control group, Capoten group and Shenkangwan group. Another 8 normal Wistar rats served as
normal control. After the rats had been treated for 8 weeks, the mRNA expressions of fibronetin (FN) and
TGF-B1 were detected by RT-PCR and the protein expressions of Smad 2, Smad 3 by immunohistochemistry in
the renal tissues. Results During the past 8 weeks, the blood glucose of the rats in the model control group
was all over 16.7 mmol/L and they exhibited the symptoms of diabetes mellitus, such as excessive thirsty, ex-
treme hunger, frequent urination and unusual weight loss. The mRNA expressions of FN and TGF-B1 in rat re-
nal tissues of model control group were significantly higher than those in the rats of normal control group (P <
0.01), accompanied by the increased quantity of the cells positive of Smad 2 and Smad 3 in their kidneys.
Compared with model control group, the mRNA expressions of FN and TGF-1 as well as the protein expres-
sions of Smad 2 and Smad 3 in the rat kidney tissues of Shenkangwan and capoten groups were significantly de-
creased (P <0.01). Conclusion Shenkangwan can restrain the activation of TGF-B1/Smad signaling path-
way and reduce the synthesis and secretion of extracellular matrix in the renal tissues of DN rats, which would
conduce to postphone the development of DN.
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W R 95 B 5 ( diabetic nephropathy , DN') 524 R 75
(diabetes mellitus, DM ) £ £ If5 PR 35 UL T MEVA 4000 45
IR AE, & PR Y G (end-stage renal disease,
ESRD) fil DM B EIET- B 2 RN Y . dnfal 4 sk i
DN S Az, 5l BH W7 s 175 i e, SiE 27 18 1 S E R,
hy 2G4 [ PR R A AT ST 0 B SR, B BRI S B2 B
), ZENG ARTG ST DN B 248 7RI, m R LEE
GIESIE Y/ B e B IR R Rl Y M L I &
DN — EEIR , (R4 B, #E2% DN Ay > (AR
AEFIPLEIEATERE . Fe b4 K B1 (transforming
growth factor-B1,TGF-B1) il i H 43I 5 5% /3 Wik 12,
V53 B /INBR R /N A A A, AR 2 0 i A I I (ex-
tracellular matrix, ECM ) fR 3 | 2 DN & w2 p i &
FERF . k& A Smad 2K 152 R ETHI0E— B
TGF-B SZ 1AM N B4, /v 5 TGF-B1 MM 55
e a2 PRI ARSI TGF-B1/Smad 15538
PR R T R HLIGYT DN 841 B S ol R
I P S AR A

1 RS 7%

1.1 %z

Wistar iR B, 3 %, 45 190 ~230 g, W F R =
BIR 2 SL50 8 ol
1.2 %X & £ 23X

B L, w7 BE BR R 2E Bk VL B B 2y R AR (LS
20031214 ) s FFHl3E Fr, b1 rp 38t 5t 52 25 A BR 2 m) A2 7= (it
5:0402032) ;5% k4 7 & (streptozocin, STZ) I H Sigma /A ),
Trizol RNA $EBGAF [ A6 50 5 B A YR A BR A A, i % 5t
fiff (AMV) ) | Promega 7\ &], OligdT18 | Taq [iff .ANTP ,DNA #5
E RNA #4155 H TaKaRa 2y %], Smad 2 1 Smad 3 4t K B,
Z SEPUARIE A Santa Cruz A 7], RIFI T SABC (#5858 f&E -2E
YIE- S EYTEE AY)) R H LG50 & . DAB B (415
& H Boster A,
1.3 &M 5H

One touch ultra Il B4R B 04000 A 2 58 A4 A A,
Biometra PCR §" 34 {{ )  UNO-Thermoblock™ /2% &), UV-3000
RUAN R A 2RV B T B2 AR AT PR ), DY Y-TT 28 ey
TKA [ 65 N —{X#% ), Bio-Rad Smart Spec'™ 3000 4% %
1 BT (U8 [ Bio-Rad 22 &), RM2135 T #2101 F 4L
DM-IRB %55 i %45 MPS30 B JBAHHLIE [ Leica A ] o
1.4 HA HubhH5irkRE

2 65 mg/kg B N — X 5 STZ il /E DM KRS AY
STZ FIARERIR N S Wi (0. 1 mol/L,pH 4. 5) il . 53 B IEH X
WA (n=8) . FELEMESE 2 S, DA WE PR | PR 5 , 5 0 =5
T 16.7 mmol/L JREE( +++) LA L JREIEIN 1 A5LL L, W 3E AR
Y. BRI BEALS 3 A AR X R, T E 2 R

FEALAH . B E R AL 53 5 mg/kg 1.2 g/kg (1% B
N5 R BRI AU, 4504 F 70 kg BLA 37.5 mg/d 12
g/ ) ERRA R 259, 2L 8 JEl o X IR AL HE AR S5 A U F R K .
ARG G 12 h REE, BB, 10% FF I o 2% b i P 1
RS S AR s BUA 1 20 20, PBS whyk Tt J5 , R R L,
FHEZELZH 2 mRNA,,
1.5 AR ARAe ] 2 05 %k
1.5.1 'BELH4 TGF-B1 & FN mRNA 93k It 100 mg
ZEAT B LB, Trizol YEARIUE RNA o 2% B g A8 i FlL Uk 25
FE RNA SR8 R AR 11 2 | 20 A4S0 D(260) (D (280) , #R 4%
D(260)/D(280) {f , JIK; RNA 4fifis

RT-PCR JZ i : JZ ¥ #K 2 (25 wl) : MgCl, 4 pl, 5 x Buffer
5 wl,Rnase-free H,0 9.5 pl,dNTP(10 mmol/L) 1 pl,RNase In-
hibitor 0.5 1, J2 555 AF(AMV)2 wl, OligdT18 1 wl, RNA 2 pl,
W EA:70 °C .5 min;42 °C,60 min;95 °C ,5 min;4 °C ,10 min;1
A5 ¥, PCR I i : TGF-B1 1F X #% 5'-AATACGTCAGACT-
TCGGGAAGCA-3', Jz X 4% 5'-GTCAATGTACAGCTGCCGTACA-
CA-3",498 bp; FN, iF X %% 5'-ACCAACGCTCAGTCTCTACCT
CCAA-3', & X %% 5'-TTTGAGGTTTAGCGTATGCGGTGTC-3",
639 bp; B-actin, 1IF X 4% 5'-ATCATGTTTGAGACCTTCAACAC-
CCCAGCC-3', & X 4% 5'-AAGAGAGCCTCGGGGCATCGGAAC-
CGCTCA-3',342 bp, S Mt TEE BB A A A . VK &
(50 wl) : =57k 37 wl, 10 x Buffer 5 wl, dNTP(10 mmol/L) 1 pl,
cDNA 2 wl, TGF-B1 (& FN) I . Fi##5144% 1 ul, B-actin -, F
51945 1 W, Tag B 1 plo R 54 :94 °C,5 min, 1 MEH;
94 °C,30 5,60 C,1 min, 72 °C,30 s,35 MG ;72 C 4 ff
10 min,4 C, 10 pl W =9F 1. 5% IEHEHEBENC Bk, 40
STTREI 3R, I B EEE 801 L\l B HE I A% 5407 & 58
WA SR G A, 25 R L) TGF-B1 & FN 5 B-actin {5
JE AR
1.5.2 e Ab e B A 20 21 Smad 2 Fil Smad 3 2 3%
ik BB A LA 10% B P % ol P 1 24 b e
U AR AS B T8 BETRORG F1 — H 2R20550 ~ 60 CIREG 1 ~2 h,
B B VR LR s AR5, 8 R (80 °C L2 h) s B LG
33 % 3 AL S W AT LR B & 5 TN 5% BSA # AW, =
5,20 min; 4K YN Smad 2 8 Smad 3 —#i, —$i)5,5 SABC
454, DAB A6 K B A, P IS B s 7 AR TR R
R, BN DL PBS AU —41, AL IR L&,
1.6 %it5FFHi&E

B & =5 278, R SPSS 13. 0 Geit 447 5 2y 25
3T

2 BR
2.1 KRB FN mRNA ¢ &k
A Sz bR R RNA 25 B i 06 Je HhL Tk 4 5 , 28,188

5S ¥l WL, D(260) /D (280) fEH7E 1.8 ~2.0, ##/5Fi {2 RNA
SERE, Al RCAE . R R X R 2 K U E FN mRNA ) 35K



1566 N

L N

~nL 2,
¥

=

Ejid 30 4%

(1.12 £0.16) 5 IE 20 (0. 56 £ 0. 11) B @ 3 fin (P <0.01)
FFIEEE (0.91 £0.10) A HEAL (0. 70 £0. 17) JRI7 AL I f 3%
FAAR 3 M $2 5 9 FN mRNA 92635 (P <0.01) , B HEALZA 1E
FIE T IR (P <0.01) , WA 1,

M 1 2 3 4

500 bp— «—TGF-B1

«~—B-ctin

300 bp—

600 bp— “<FN

300 bp— “—B-actin

M A7/ 1. B35 40; 2. DN ARAI 20 3. FF4Fa@ 20 4. F A
1 £HAKER'SHE FN mRNA 1 TGF-pl mRNA #93%&i%

2.2 KA BREAL TGF-B1 mRNA # & ik
T SF B 4H K LU IE TGF-B1 mRNA () £83% (0. 372 =
0.055) 5 IEH4H.(0. 183 +0. 038) B B hn (P <0.01) , JFId
38 (0.303 £0.034) FI'EFFEAL(0. 231 £0.059) J&¥7 414 hE i 2%
PR AT TGF-B1 mRNA [ 335 (P <0.01) , B HEAL4L1E
T IFHEA (P <0.01), WA 1,
2.3 KFAEPELAL Smad 2 Smad 3 & & F A
TEH K EUEHERT L Smad 2 Smad 3 25 1132 35 19 FH 4 550K
FZ I /NRAE NG KA D BRI AE IR ERAL Y
Smad 2 1 Smad 3 [ F k5B BN, MR AR R H A
R, B DN KB IE Smad 2 #1 Smad 3 25 (AR, #K1R

J72H Smad 2 Il Smad 3 7F LiRFEA A FHER K B ERT
PRI (E2.3)

3 g

PEEETEIRYT DN _BBR 1 32 24l iy 00 i 100 %
R IR AR 11 PR S T R A 2L A5 X E AL BR A,
FHEIRTT DN 2582 45 5 5K 3 40 g4 1 591 ( an-
giotensin converting enzyme inhibitor, ACEI) 25254,
ACEI BEid i FHIT Ang IT A9 A= 180, 76 A7 508 il 1 & /4 7]
I, 45K B /NER H R/ NS T AR/ NS K, DL INER
PN AR, 25 0 s/, ok R0 B D RE AE R Y DN
B IR A RFERE B IR A B R HE R A
WK, ACELIEREREAR FIE TGF-B1 YA 8, 1842
AN N2 AR5 IESE DN KA Bt LIARSEE
et ACEL 269K 25 2 — T FLE AR A UCE BEAL
1HJT DN SEBHIFE A BH XS IR 259 .

DN 5B P HA L, AT ERZIA
PSP YNNG i AT G R =P F g sl 2 i W 4N
25 FFAN S e L0 2% 3 R AL R LA BE S A UM
JILs 252 A ML AN B TR VT AN R 5 K AR bR
5K K I A 24 ML 2%, bASTieg o B BT SR
RS, 3 PCEAT XS] 5 B | B AE DR B 1 SR &
KA IR i B LA 25 24580 RE AT A0 038 st U
THAEER, B 11 B /NERBE AL, LR 37 DI BE , Iel A PR £ 1 Y
HE AR om0 B s S BT 5T 3 B RREAL RT ARA
3 DMK SR — RS, AR s &2 GHb B, i >
Ser .BUN  Cer 24 h Upro 24 h Ualb , Jdi 52 K BB ZH 2R

A EF4;B: DN #2440, C. /1@, D, F s
&2

£40 Smad2 EH

ry

B

%3k (SABC x100)

Ty s

e

A EF4E;B. DN #2448, C. 4@, D, K EAs

B3 #%&%H Smad3 EHHFE

(SABC x 100)
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o B 1, DR AP B DI R, SE % VB i AR, AR
B 1 B i — 2D T

TGF-B1 7£ DN A th B/ A 25 Z 40, TGF-B1
I F AT 5 55 MR AR, U5 B /N ER B /N A
JEXK, 2 i ECM R, J& DN &k o 72 i 22 [
T RIRRAE STZ FK 1 DM K U B IE, i 2 75
H &% DM K (BB) LL K A %1 DM /NEL(NOD) (4
B, TGF-B1 mRNA B35 F1H R 1 5 & /= 4 9 1 ot
w5 [ AL KT ECM 3£

Smads FEM A BN RIS 5 TGF-B A%
TEAMENAE S i —BE A B, &4 R 1k, fEFL
B CL 24 B % E Y Smad B AT 9 F1, JH Smad
1 ~9 FoR, # IR R 43 1 3 28 Z KT Ak Smad (R-
Smads) FEAEL A Smad ( Co-Smad ) A1 14 Smad ( I-
Smads) . R-Smads &% [ 5 TGF-B % it 555
SiE ) Smad, E135 Smad 1 ~3.5.8.9, HAF Smad 1,
5.8.9 25 BMP {554 % ,Smad 2 3 25 TGF-B {55
'3, Co-Smad 44 Smad 4, T J& TGF-B E& (G
e P L FH =/ B, 1-Smads £ 4% Smad 6
T, RIS AREE & S5 G RN RS E T T A2 A4
{5 Smad T 5, PR FR 1] 32 438005 29 Smad B 95 72
b MG S5 Sk S . A %2 OLETF K DN
RI(30 Ji) 5 LETO 1EH# KB LA, KELUEIE Smad 3
SRR Smad 2.3 Rk B R, I B 5 TGE-p1 Fil
FN kB IAR 17, i7E OLETF R B i ok & 2F
DM (1) 12 J& i, P4 R BRL Y bR 48 bk b A Tt W 355 2%
5, U] Smad 5 [ 3RIATE TCF-B1 {5554 7 DN &
W EA BN 2 A KRR db/db
/NS TCHE PR Y db/m /NERUAH [, TGF-B1 TRR- 1T
mRNA FIHE TR B /N ER AN /NS Rk B B 54
Smad 3 L & Smad i% 270 & ( Smad-Binding Element,
SBE) 7E4NIAZ Y 1k 1t 2 15 &, 50 W] DM /)N (U
1 TGF-B1 RGAERCI  Z AR M55 K V34 i, 17
7F TGF-B1/Smads {5 5@ B H30E "

W ) TGE-B1/Smad {5538 # 1 LI hil ECM
AR FIA e ECM AT PRS2

/NEREE AL, FE TRR- I 3% 3k B IR i 4% & &Y ( heterozy-
gous, HT) STZ % DM /NER 5 TRR- 11 1E % A9 B 4= AU STZ
(DM /N ERAH L, Smad2/Smad3 &3k /b, IV AU Ji JF
mRNA FIRFEAL, PRI FEAL TBR- I A9 35, T4 Smad
{5 3@ B, 7T LA > ECMBLERS ) AR S i DN
U IEZHZR TGF-B1 mRNA 33K 7K - %5 1 i 2H K B
W T, 32 AR AL PE 8 1 Smad 2 1 Smad 3 1) 2 1
FEIK A B A, [ BT FN mRNA (%) 36 3kt B 5 340
Wi DN B I Hh 2 > TGF-B1/Smad {5 45 18 4R
A0 T RS NS FN & e . B AR A,
AF LA DN R VB IEZH 20 TGF-B1 mRNA 3Rk,
U/ Smad 2 Fl Smad 3 & A9 £ 3K, M6 TGF-B1/
Smad 551 % 19 30% , T4 FN mRNA (1% 36 1%, i />
ECM BT P B3R, DA AE 22 ' /N BR A Ak F0 DN 3
o

S Xk

[1] Giunti S, Barit D, Cooper M E. Diabetic nephropathy: from mecha-
nisms to rational therapies[ J]. Minerva Med, 2006, 97 (3): 241 -
262.

(2] WRESE, BEd, JeiEd. B BROALIRYT S0 B B 0 1 I PR AF
FXLI]. Wi EZLE, 2006, 41(5) @ 260 -261.

(3] B M, BEde, & =, 55 BRI RO R BB BE G 1
HySIFIELD ). IR 2k, 2006, 31(12) ; 1007 - 1009.

[4] Kanwar Y S, Wada J, Sun L, et al. Diabetic nephropathy; mecha-
nisms of renal disease progression[ J]. Exp Biol Med, 2008, 233(1) ;
4 -11.

(5] H M, 5 =, #&E. TCF -B/Smads {5518 M58 IR B
[J]. ESME2AMIR RGN, 2005, 25(5) : 676 -679.

[6] Furuse Y, Hashimoto N, Maekawa M, et al. Activation of the Smad
pathway in glomeruli from a spontaneously diabetic rat model, OLETF
rats[ J]. Nephron Exp Nephrol, 2004, 98(3) . €100 —108.

[7] Okazaki Y, Yamasaki Y, Uchida H A, et al. Enhanced TGF-beta/
Smad signaling in the early stage of diabetic nephropathy is independent
of the AT1a receptor[ J]. Clin Exp Nephrol, 2007, 11(1); 77 -87.

[8] Kim HW, Kim B C, Song CY, et al. Heterozygous mice for TGF-be-

talIR gene are resistant to the progression of streptozotocin-induced dia-

betic nephropathy[ J]. Kidney Int, 2004, 66(5) : 1859 - 1865.
(%# EZR)

MmETEHEA%E mmHg RRIE

REEXZFTELAREE R L ARG L L0 ERER[1998 (X T i E i+ & 8 A A% 69 4 72
o) B A, R H B LR B K R AE (mmHg) (28 k(R BB E B mmHg 5 F [ 7 F ] (kPa) B9 5

% % (1 mmHg =0. 133 kPa)

T 28 530



