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SRB HEM XA KEE BRI EEF AEHE FHmM
MEAE EInE

(HE] B WSS 77X A A&t 2 AURIRE KK-Ay /INEUR D68 K B 20 2 A I A o 4
JEHEFEE-9 (matrix metalloproteinase-9, MMP-9 ) | 4 i 4> J& 5 [ i 20 2130 3l 57-1 (tissue inhibitor of
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[ Abstract ] Objective To explore effects of Tangshenning on expression of matrix
metalloproteinase-9 ( MMP-9) | tissue inhibitor of metalloproteinase 1 (TIMP-1) in diabetic nephropathy
mice model. Methods Diabetic male KK-Ay mice were randomLy divided into three groups: the model
group (n=20),the valsartan group (n=20) and the Tangshenning group (n=20). Male C57BL /6]
(n=20) mice were designed as the control group. After intervention with Tangshenning and valsartan for 12
weeks , serum creatinine ( Scr) and serum urea nitrogen ( BUN) were examined. Expression of MMP-9,

TIMP-1 were accessed by Realtime-Pcr , Western Blot and Immunohistochemistry. Results ~ Compared
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with control group, BUN and SCr were significantly increased ( P<0.05), while them of mice in valsartan

and tangshenning group were decreased compared with model group(P<0.05). Compared with the control

group, the protein and gene expression of MMP9 and TIMP-1 both have the same trend in model group, the

expression of MMP9 were decreased significantly and the expression of TIMP-1 were increased significantly

(P<0.05). Through the treatment of Tangshenning and valsartan for 12 weeks, the expression of TIMP-1

were down-regulated and the expression of MMP-9 were up-regulated in diabeticKK-Ay mice ( P<0.05).

Conclusion

Tangshenning could protect renal function and delay the process of renal fibrosis partly

through regulating extracellular matrix degradation enzymes MMP-9/TIMP-1 expression.
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8 JE % SPF 2 i1 KK-Ay /NEL 60 H 8 FA#A
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1.2 Tz 5

FEEF T (BCH . B 4y B2 i JIE 2 K
B0y ST 2 O Bl 3 ), I E AR ALK
Hh s 22 e 79 25 1 A IR B D HE R (R
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KK-Ay mice;

Matrix metalloproteinase-9;

AR s PRE M 2 2050 & (lot. - 141141, Ak
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1.4 SLEHRHE

ARSZER A K 2 BUBE IR KK-Ay /) R
SEBE PRI B C5TBL/6] /N ERAE R 2S (% B2
AN, B AR KK-Ay /NRT DA s B DR 175
BEPRIG B, CSTBL/6J /N BT LA 38 38 fr b PR 5 8
Ji#y KK-Ay /N T AR BRI R 3R 4 S8 S I 24
/N PR F 8 L HEE R (urinary albumin excretion rate
UAER) , 525 A%} BE4H C57BL/6J /N ERAH HE, 24 /)
ff UAER BA & 7t ELIUHE =16.7 mmol/L #0 A4 IR
I B A A N7 T, TE AR LD Y KK-Ay /N BB
BT ARRIA 20 H(SEEZZEKIES ), @bl
20 H(10 mg / kg - d FEH ) HERE T4H 20 H (24
20 g/ kg - dWEH) ;2 FAXTIRA 20 H (28K
HEE ) SRR A AR TOK, SR 2 12 JH]
1.5 AeACUSCEE B ds bt

9525 12 AR & A/NRZE B 12 /BT IR H WS
JRALHL, AR /N B T, 5% /K A SRR 1
(0.1 mL/10 g) , 4% AR BREC AL, 43 55 L7 4°C A7 15
D, SR FH 5 WA T 12k D0 0 0L 97 UL, R D T A1 16 3ok %6
P S RE A, BUEMAY], —FHT 10% £
RHEEFEE A T 528 Masson 4 {4 F1 40
JELA AR, — 2 FH T00¥4 1) A PR 7K Pk 2 1 93 A 4k
J5, BB R o AR R PR A, Western Blot J7
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PRGN B 4L 40%h MMP-9 K TIMP-1 2K (1 % A /KF,
Realtime-PCR J7 ¥ 46l & ZH 41 MMP-9 2 TIMP-1
mRNA kK-,
1.6 Western blot

W B 2R KRR 1 T I BB 59 70 3 Tk
SRR S0 B B, 4°C B0 5 BT
BCA VEBHE &, B b U R BV 1 & i 7E
10% SDS-PAGE Ji& |- M3 JK 73 25, 2 J5 % B %2 6 R &4F
HEZR B (XLL092-2, PALL) . 1 5% JBLNR Wi £ 1A 4
i, —PL 4CHFHE 1%, TBST FEIRUENE 5 40 %h x3
W, B E , TBST #RVERL 5 73803 K, ECL ik
FIE 2 N A B, A I A, G o0 B R 4y
BT HAR S
1.7  SEHFE 879 PCR( Realitime-PCR)

& H TRIzol & RNA $2HGAFHFATHEA RNA 4
B, & i PrimeScript™ RT reagent Kit with gDNA
Eraser #17 ¢cDNA 2% 5%, H1 ABI 7500 A% &
PCR {SGHATY 1S, S2 90 AE 4 ™= S i W 5 017, R
FH 272 2T i A TR R A R T, AR S 143
AL Invitrogen 23 F G, HARGT .

=1 59T

SIFH1(5'103")
519 . GCGTGTCTGGAGATTCGAC

BEH £ P PR/ (bp)

MMEP-9 #5147 : GAAACTCACACGCCAGAAGA 166
S . TCTTGGTTCCCTGGCGTACT
TIMP-1 o2 97 . COTGATCCGTCCACAAACAGT 158
S 14 : GCCTTCCTTCTTGGGTAT
ACTIN 174

TFU#5149 : GGCATAGAGGTCTTTACGG

1.8 fuyzdife

iz HE A S e A A B R R A T, AR GBS ) R,
JERE dpm, GO N AT HURB E A 3% H, 0,
Kt ,10% MLHE B A, A —Pt,4°C KA T — 1,
HEAR 37°C S IR 60 J34h 0. 01M PBS JZE¥E =YK, A
M P, M6 37°CWEE, PBS U8 =Wk, DAB %
58 Rl s N B ), JR R R Y K, 3
B, 3R, 6 A ER
1.9 Sitrk

KH SPSS 17. 0 # {4 # A7 B I 2] 7 22 53 4
(one-way ANOVA) , Z0 i LIYI(H + FRUfE 22 (x+s) &
NGRS A IES S H T 255, Z2H LK
K LSD ¥56:, LL P<0.05 NAE G5 X,

2 R

2.1 BT X E IR R
24 JEWAET, 525 4L (CTL) AH kb, BRI ZH (M)

/LAY BUN (SCr B 82 71 i ( P<0. 05) 5 5 FE AU 25 AH
FC, i vb 3 (XST) B T4 (TSN) /MUY BUN  SCr
YA AR R AR RE AR (P<0. 05) |, 4T T ZH 41 1] Fb 4%
TRFEEF(P>0.05), LRLEREWHRE THA
R DIRERIE . WLk 2,

2 HH/NR 24 B BUN SCr A LA (3£s)

451 n BUN( mmol/L) SCr( umol/L)
CTL 12 9.32+2.54 18.70+1. 66
M 12 13.42+1.95* 27.28+2.31*
XST 12 10.95+1. 69" 23.69+2.03"
TSN 12 10.68+1.65" 24.14+2.50"

T 52 HAE, P<0.05 ; SRR H#, " P<0. 05
2.2 WEE TR /N BUE LT AR Y 5
ARSI HG R ] Masson Y 8 00 205 B 7 X0 IR 9o
/N BV LR AEAR Y 52 Masson 4 (8 2 W48 2 78
HA P LA —Fh R IR Y 005 16, QR s & e IX.
REFYERL Sy, BB DURLE B /NBR Z X R A] R,
HA BHLUE S REBGER , B /NEHEP 855, I
JRUTAREL D BV . B/ NERIE R, B NS TS 4
PR, 5 25 YRR A8, B /N Bk AR T IX B ) Jo
WEIRUTRR IR 2, Bl 77 2 SV 24 21 A R Y 20 1)
LA A e, WK1,

A e o N

AZEAL BB CHIVIHA DRI T
B 44N U S0 B s Hee
(Masson Ht{f, Bar=50 pm,x400)

2.3 Western Blot J5EAGIHEF 7% MMP-9 TIMP-1
G SRSl

525 [T BALA E, SR AL 4 21 MMP9
2R B FRMR (P<0.05) ; SR A0 LY, b
TR AU 20 W 2H 4 MMP-9 7R [ 5k B BT
(P<0.05), 525 [ X B4l AH tb, 8L 7Y 41 ' 2 41
TIMP-1 358 & 7H i ( P<0.05) ; SR8 20 A1 1
W N 4 v 48 41 B 4H 40 TIMP-1 2K 1 6k 0 1
FEAK(P<0.05) ., WL 2 .32 3,
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TMP-1
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NC M TSN XST
NC %5 FHAL M ASETILL TSN BB 7241 XST . SR v 4l
B2 #H/PNEIFHL MMPY TIMP-1 % 1335 i
R3  HKUUDMREA LI MMP-9 TIMP-1 1
BAFRBILE (v2s)

215 n MMP-9/B-actin TIMP-1/B-actin
CTL 4 1.98+0. 14 1.29+0. 16
M 4 1.16+0. 10* 2.95=0. 14
XST 4 1.43£0.16" 2.05£0.21"
TSN 4 1.39+0.08" 1.79+0.23"

. 525 4L IE, 2 P<0. 05 ; SRR LA, " P<0. 05
2.4 Realtime-PCR J7 3 £ il B% ' 7 X} MMP-9 |
TIMP-1 2K mRNA % 557K S F 50

525 1% BEAL AR E, B 4 41 41 MMP-9
mRNA ZEk 0 BFEAL (P<0.05) ; S5 RIZH AH L, B
BT K AP 3A 20 B 41 41 MMP-9 mRNA 2635 B i T
F(P<0.05), 5725 [ X BB ALH Eb , A 75 2 5 21 2
TIMP-1 mRNA 350 B 7F 5 (P<0.05) ; S5HEiRI4
AHEE B 7 AP AL 412 TIMP-1 mRNA ik
Y 5 P4 (P<0.05) , W4,

*4 KH/DNEUELHL FH MMP-9 TIMP-1mRNA

FIRLLEL (w£s)
4151 n MMP-9 mRNA TIMP-1 mRNA
CTL 5 1.05+0.05 1.0320.04
M 5 0.21+0. 05" 4.33+0.26"
XST 5 0.64+0.02" 2.89+0. 10"
TSN 5 0.69+0.03" 2.77£0.17"

. 54 HE, P<0. 05 S T, P<0. 05

2.5 ATy R IR BT X MMP-9 | TIMP-1
R RIRI S

WME PR, ki 8 6 MMP-9  TIMP-1 FHYE L 4
X, EERIKTEE /MR, RIEX K E/NE, = HA
C57 /N MMP-9 ik 2 TIMP-1 ik /D B
4 KK-Ay /N MMP-9 RiAHE /D> TIMP-1 R %,

ST KAV IIRIT IR A Bk, X5 Western

blot & Realtime-PCR Il MMP-9  TIMP-1 & [ HI &
R P IE—E, WK 3 4,

AZSE4 BREEIYL CHIVIHM D REETA
B3 A4/ L MMP-9 & 263k KE for sl (K]
(Bar=50 pm,x400)

AZSEA BREEIYL CHIVEM D REETA
4 BH/INEUE LA TIMP-1 & (3635 K oE o Mo & -
(Bar=50 pm,x400)

3 itig

HHT 2 70 PR B i Sy, B T2 1Y
S R B R N /N B R 4K TR R (streptozocin,
STZ) {41155 2 & DN sh¥ g B il et 57, (H AT 3l
YIARXT STZ 53t 5 BB 5t B AT AR 22 5 o
PIRHFIE ERTEN R T 5, ALK AYKK-Ay
JNERABR R JEAE KK /N R0 Rl 56 A B (o 0 k3L (R
(Ay) TR, B AT =G 2, B /N 16 JE IR ik
A RS AT 2 BB IR IR sh R
Pk HARF 2 A28 DN Byl RIS AR st
ZEELRI 12 JEiE KK-Ay /B PR 8 1 % A 2
FFE B PR3 B 0% AR v, b B S 28 3 T R g
BB T 452 12 J8 5 B B R M v LI IR
RIER, 3 B8 T B AL 2 RUNE IR 9 B %
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I8 W B ZL ECM DUER, I 5 R R fe A oC  (H 2
A A ATL Y 77 36 W PR o D 2 R i —
BT

Z % X #t

[1]  Yu Xu, LiminWang, Jiang He, et al. Prevalence and control of
diabetes in Chinese adults [ J]. JAMA, 2013, 310 (9):
948-958.

[2] Williams WW,Salem RM,McKnight AJ,et al. GENIE Consortium,
Association testing of previously reported variants in a large case-
control meta-analysis of diabetic nephropathy [ J]. Diabetes,

2012, 61(8) :2187-2194.
(3] X123, M4, TIMP-1 MMP-9 5 HE R BRI E R[],
i KA HE 24,2014 ,7(10) 1 173-174.
(4] BRI, WEEMS, ZRURBH, S5 BB T XA RS 05 R B
412 nephrin  desmin FiK R H [ J]. HERTEZ,2015,8
(3):307-312.
[5] XUBEF: AE kR 55, AR 2 BRI sh 8 7 KK-
Ay /NBURFIE0 55 0 R AE S AR [T, P E R R 2 AR R,
2011,40(2) :104-106.
[6] Iwatasuka H, Shimo A, Suzuoki Z. General survey of diabetic
features of yellow KK mice[ J]. Endocrinol Jpn,1970,17(1) .
23-35.
(7] MRSEEE MR B A DL A B SR S [T ] rh AR R A
&,2001,40(11) :782.
(8] WM, VEALTE, SR 4 B -2 F04 Jm 4 1 A2 )
Y-1 SRRIRI B OC R I SEIWEIE [T ). D DR 24 A
2003,11(3) .194.
(9] T Al Am%e, sty 45 MMP-9 Xt 1 BUBE IR % B i 0 12
Wit 5[] EBRR IR B % Ak 2013 ,34(5) :526-529.
[10] T A BRI B B L LT Ak R AL B DF e BE R [T
E SMER 2 PR R 58 FHF, 2003, 23(5) :543-546.

[11]  FgfL3e, Emetfy, BRAE, 5. &J8 8 A 8-9 BRI %R A&
FBLE R ] . iRk, 2009, 32(1) :35-37.

[12]  WEWH, BER. WL ULRTA B R 1t A e (1],
RrhBEZ 2007,2(6) :357-358.

[13] B, RS, SCHt, 55 MR T IR S A 4% ke i
LSRR B NG R ZE ()], P AR R 250 7 2006, 21
(7) :409411.

[14] G0, kB, SEIAYT E NER LB SRR ()], b v I
AL AE ,2012,10(22) :155-157.

[15] RE=,Higk. P2 &m0 b2 il KO 2 38E 5T
B[] i Iu R SRS ,2012,29(1) :53-56.

[16] FEERY EALME, X L0, RER IR ST ot ()], hiE
PR 2 ,2012,12(7 ) :886-889.

(177 &, Hamak, 2R gl 55 1% 09 Ak 2 o B 25 30
FEHERE[T]. 25 IR ,2013,4(3) 14448,

(Wehs B3 2015-08-15)
(ASCHmAE . il E)



