DOI:10. 13471/ j. cnki. j. sun. yat—sen. univ (med. sci). 2003. 0044

$up E2H FLAEEN (BEREIR) Vol. 24 No.2
20034 3 A JOURNAL OF SUN YAT-SEN UNIVERSITY (MEDICAL SCIENCES) Mar. 2003

AR R A SUNHITE db/db /DR
AL RE prle o DB I VY

TR, BEd ), BERE, GBS, K%, =R
(1. FLR¥*MEAE—-ERENR DABFERGRREESIRE, &R M 510080;
2. RS KREZEBRBRAT, WK 140 - 743,56 H)

i E: (B8] HIRRLABAN (MMP-s) R4 B E MM HY (TIMPs) 7 db/db /DENERRERE
PRI R APER ., [J736] 6 B db/db NRBAELRIRAE, FE A KDL MMP-2. MMP-9. . TIMP-1., TIMP-2 F I
BRI , U R SR Y MMP-2 I MMP-9 &4 (452 ] 55 db/m /NEAMI I, db/db /NBL S BE MMP-2 . MMP-9 &
BREMREDHITHET 55.4% M 30.1% (P <0.05); T TIMP-1 M TIMP-2 BEFRESAHEAT 272.5%
48.8% (P <0.01), db/db /MEREFAE MMP-9 BIFEHER db/m /N R FRE(85.9% , P <0.001); MMP-2 Ji5HE
# db/db /N BA db/m MR B R HERARE], [£8] db/db /DRI S MMP-s- B EFARIEE T RE, T TIMPs
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Abstract: {Objective] To study the pathogenic role of matrix metalloproteinases (MMPs) and tis-
sue inhibitor of metalloproteinases (TIMPs) in diabetic nephropathy by evaluating the expression and activi-
ty of MMPs- and TIMPs in the kidney of db/db mice. [Methods] Kidney tissues from 6 diabetic db/db
mice were investigated. Protein expression of MMP-2, MMP-9, TIMP-1 and TIMP-2 was analyzed by west-
em blot. The activity of MMP-2 and MMP-9 was measured by zymography. [Results] Protein expression
of MMP-2 and MMP-9 in kidney of db/db mice was significantly lower than that in kidney of db/m mice
(55.4% and 30. 1% lower respectively, P < 0.05). The expression of both TIMP-1 and TIMP-2 pro-
teins in kidney of db/db mice was significantly higher than that in db/m mice (272. 5% and 48. 8% high-
er, respectively, P < 0.01). The activity of MMP-9 in kidney of db/db mice was significantly lower
than that in db/m mice (85.9% lower, P <0.001). The activity of MMP-2 was not detectable either
in the kidney of db/db mice or db/m mice. { Conclusion] Decreased expression and activity of MMPs-
and increased expression of TIMPs might contribute to the mesangial expansion characteristic of diabetic
nephropathy in the kidney of db/db mice by decreasing extracellular matrix (ECM) degradation.
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ENERAE K . BRI E . R A LA R
SRR R BUR MR B R E BRI, EX A
Jifd 41 8 i 7K S B T AR K e A AXL 1t 1] BY P
. BEIRRT B S/ DRGSR TG B Y, e
B0 IR & B B AR (matrix metalloproteinas-
es MMPs) X 48 7% B 20 20 H14 (tissue inhibitor
of metalloproteinases TIMPs ) TE4HISM LR R R S50
TR CBYE RS SR S R R R E T R
MMPs # TIMPs i FIE AL ), BAERBIFHR
BAE, KESWERTE 1 RIGERPER BT,
1E 2 IR RN RR D, i, RITFR
MMPs & TIMPs £ 2 ZUB PR AR S 91 8Y db/db /]
B RE P RO AR AL, ST HAERE R B o R P
FEMYER.

1 #M#tfedik
1.1 ¥ X

6 R 3 AR db/db BIRA/DE, 6 R
R HEYE db/m AEEFRAR/DBAE I IEH X, B
BIEESBEER, MASEMRBER (F1g/L
MAKEEM 1 /L RAE), AHEERBEEHASR
B, 4 CHER.L, BEER, % Bio-Rad HANE
778 (Bio-Rad Laboratories, USA) ilEE HRIEE,
¥, - 70 TR
1.2 FEBREPEH (Western blot)

& HREB TR 4 S MMP-2, MMP-9
TIMP-1., TIMP-2 B3 8K FI & B R BVl B 174
Wo HEFARITF .50 pg BIFHATLFEIRA,
7E 100 ~ 150 g/L BRI M BLE (SDS-PAGE) ¥
LIk, RRFHBERRME, 50 g/L HIETBTER
EHH 1 h, FIMA BT (BT MMP-2 SRRk, W
B Neomarkers; $i MMP-9 £ Rk, WA
Chemicon International Inc; 3T TIMP-1 BT B HL{K
AT TIMP-2 BLFEREDTIR, M A Oncogene Research
Products) , ¥R B4 1: 1 000,4 CHER 13 W I ALY
BRI E YIRS P (Santa Cruz), E
B¥¥EF 2 h ECL K #H (Amersham Pharmacia
Biotech, UK) B &IHBHME . HMEGIETE
VIRERCE 4
1.3 BHAKBEE % (zymography)

B AL EE FAR 4 MMP-2 f1 MMP-9 #93%
PSR B B J RS T A AT AR, 5 ik LSR5,

WRINTF :30 ug MBAREARRA, IMAFEATUT
AW (60.5 g/L Tris-HCl pH6.8, 100 g/L
SDS, 1g/LAB#E, 0.1 L/LH#)ES 1g/L H
BABC Y 100 g/L SDS-PAGE %Efe EHidk; FH& 25
mL/L Triton X-100 B ¥E B R E /T B ¥ 30
min % B 228w (6. 06 g/L Tris, 11.6 g/L NaCl,
0.56 g/L CaCl,, 100 mL/L Triton X-100) & 30
min, BFHBEEMK 37 CTELEIE., NS
g/LEDHBERGER 1~2h RABWHESSE
MAERAER (F0.5L/LBEMO0.7SL/LT
BR) BBV B R o BER A S R A R T
PSS HEELT,
1.4 B/EGHIH
HENGESEELIWRALCERITEIE
ZAFERETRENIY 45%E (OD/mm?)
Tz, BBEMEBRA BR,

2 & X

2.1 MMPs 1 TIMPs EH R 7% db/db /NR &
HRIE

MMP-2,MMP-9 i TIMP-1 1 TIMP-2 & FJ& 7E
db/db /NREHIREWME 1 iR IR 1 7K ,db/
db /BB MMP-2 1 MMP-9 B H R #E A db/m
/NEVEE E 4 512 55. 4% F130. 1% (P < 0.05),
1 TIMP-1 F1 TIMP-2 2 B i By 3% 43 5% db/m
MREBELEFT 272.5% (P <0.05) F148.8%
(P <0.01),
2.2 db/db/NREHER MMPs HEM

F 1 MMPs,TIMPs 7t db/db X BB 3Rk

Table 1 ~ MMPs.TIMPs expression in kidney of db/db mice
z+ s (OD/mm?)

db/m (n=6) db/db (n=6) P
MMP-2 2079 +£277 927 + 303 0.019
MMP-9 1 697 +131 1186+93 0.032
TIMP-1 584 +112 2 175 £416 0. 028
TIMP-2 1 296 + 66 1929 +90 0. 003

db/db /N B F AL MMP-2, MMP-9 MK
MZERANE 1 iR B 40 sk NIH3T3 4L 3%
YRAEH MMP-2 F1 MMP-9 1 #:#9 FHYESTBR . db/db
PR/ BE MMP-9 JE M E N (11 670 £70)
OD/mm?, 5 db/m /PR (164 +13) OD/mm* fHEL
TFET 85.9% (P <0.001); i MMP-2 {E#:7Edb/
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Fig.1 MMP9-2 and MMP-9 activities analyzed by gelatin
zymography
Lane 1: MMPs activity in NIH3T3 cell culture media; Lane 2 ~

4: MMPs activity in db/m mice kidney; Lane 5 ~7: MMPs activity in
db/db mice kidney; Lane 8: marker

m /NER S AEFN db/db /) BB AR AR 3
3 i

MMPs B —TMRBEBEEFHEOBAXK
o B—Fp MMP A HRERMRIRY , REB T
FEBENEY AR, MMPs AT R #2143 5]
JR B RS, stromelysin, BE7A MMPs, H BH & B
(MMP-2,MMP-9) %, 4 B4 ity MMP Jin#&E—ie, 7J
5yiR JUF TR 4 R A AP R BT B4

MMP-2 F1 MMP-9 [7]J&8 B BB, P REAR N
F4.5.7. 10 AR . AEEEEANEHERS
RIS . FEMR AN, B AREEE
BRRERPARIE AR TEENAA. TR
VRS B 5 80 /N BR 7R IR 40 i 5 B 4 B AP B I
W% (£ MMP-2 Fl MMP-9 3514 F &0 FE/R P 5E
B, 55RE R (streptozotocin) 5 KM IR A B
PR Bt & B MMP-2 2R3k T 8¢ & TIMP-2 &
EHFEO ALK F,db/db R F/NRE KX
MMP-2 1 MMP-9 & H i % db/m XF IRZHwi D,
MMP-9 g7E B B BT FA T %, B8 MMP-2
1 MMP-9 K2R TG T FE AT 8E7E db/db /M
WE R AR RIFEEER,

A B 5% A3 3 PR R BRI s O B AN R ke T B
db/db B EX db/m B'EEA MMP-2 &4, [ERE
frdt— 5. MMP-2 7£ MMP &+ 2 — 1
B, —RZINKWEHE (NMFEEARHT) R
REEE T, HEEFERER MMPs, 575K

% 1-MMP!™, db/db F1 db/m /) Bl 33K B8 &
MMPs Mok WRE, EAPFRH db/db FE db/m
RUE SR A ] MMP-2 5, BE SRR MMPs
FIRRAA R EFEHE— P WE

TIMPs i35 MMPs 4r FHMA KL EEHEA
X 15 (hemopexin domain) Z5-& TN 4 MMPs B %
£, TIMP-1 F1 TIMP-2 B AR AT 401 ) JLF fr A Fp 2k
MMPs, {8#1F TIMP-1 I TIMP-2 A] 43 5145 F 10
i MMP-9 7] MMP-2 B4, B 43 70X # ] MMP-9
1 MMP-2 HEHERE AR, TEARLEKSF,db/
db ¥R /N B #E MMP-2 1 MMP-9 3=k FIiE o
FREME R, TIMP-2 F1 TIMP-1 & [ R ik 1
db/m /NRXTRRABAB =,

MMPs Hl TIMPs Z [AMRFEER E () Bl K P2
HERFIEH MRS REE, — B XA i B
IR, FRIL A MMPs FEFITEH TR/ 5 TIMPs &
IRFITEME TS, e 1 R B A0 R B R AR A B /N sk B
ko ZE EFTiR, MMPs # TIMPs R IZBRIEEN R
W AT RETE db/db YRR /S BRI BR S B 0 1 /N ER
BMEEMRBEPEEEIER.
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3 A EARASNE M AET PPS HLR, B 362 41
(HEFARESHEBHBRIT), K 424 (12%) &
BB MR MR A REESAIE, BR
BEBHEAREEARFENRESETRELLEE
ERRBEAME,

ZYEEZENE, B ARBREM RS ETR
FHLEBAERIT AR, XBEARGE BL A S5l
P AT AET . P 74% KB MMRE £
BEQMMREI P HEARIE, 5 5% ~10%,
RRHUA R INREIR T . 24 26 FIEH E 4R E
FRIET-RIBET, 20 BIEFTHREIEH SIEIEER,
RAEEEARBREMREBHEEE PEHE
RAREMHFRE Mt R EEE,

PR EWRITRERIFEARBEMRNEEF
B, B EMRBEAYIRT S e E mE
FEERNES, RN E MR RN R IVRBLR G
THEEVR A , S H A AR TR A RESEHL. A3
42 BB E BETEERN 38% (16/42) , 44 FHIIR kG
ITHY 12 BIBE 10 BIFFIE (83% ), WA B MIAR K
RITHI 30 B BE 6 BIFFE (20%), BnE 4R
R SEFREBEAERELLGATEN
B ERREMEN . FURBIRITMERRE, &
SRR M AR AR FT BE U B KL UG . 12 BB BR B IG
SFRIBES, 1 PIEASWHR R, #ANTH
B 32 B AR BRIG T B B F DR o B RR BKFT 42 4
T MR, MIRMAMRE THEHAR. BERRG
A HTE M, 26 T 40M 0 A A M4 e A 70
a- TIRE . v- THE. QRN K 2%, #8inEaa
AN E 2 SHZERFEM S, ATIR IR 5%

ik, WA KRBHEES, METBRENE
I FII5E

5t F E MR BN 4t S PR E 8 SR A
KB E R RATH B R RERE, 2R
R A AR E M E B ; 2FFIKE SR R PIPER
BAXRERE, RETURS, T ARG
WREEN; R, BRI AR ARRRES
FFAE
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