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S5 o bHL Thyll BRECBIT A<D » 7 A
AxuardaTFArr—+-2 OFH

SRAFELHENBEE—RE CEE L IHE—#D)
A B ¥ Ik

SREREIT 31T A A EE (extracellular matrix, ECM) DOHEBRERIL, ECM ITRE T 5 ABRAED % < DHEEE DiiE
PEILDEEZONTWD, ZhiY, ECM 0BMB L UENELE 4 FEARBEROREYEMRT S LT, ECM 3
RSB T A D LA EERMBY DTV A ZEXERLTWA, iE, vr Yy 7R AEZR T 85+ —+ (matrix
metalloproteinase, MMP) 12 & 5 ECM 4 BHRNBEETO ECM BV TEELBRE L R LTV A Z Ll SR T
WA, iz MMP-2 12484 ECM OXEERB S TH2 IV HBEGHELYSBTAZ LATRETH D, 2o ARKGE R
PESGWINBRHDEEIATVS. ZhE TORFIREREREO BERIERICBITH L O3S VA, BEMNCETT 5%
HRAF(LOEEREIZRIT S MMP OBESIZBELMAICIA TV, 4H MMP-2 i EB L, # Thyl.l BREEHCRTS
FTOBREFBLICEADORBE O CICEEOFEE(LEELHRE Lz, #1 Thy-1.1 B2 200g DM Sprague-Dawley 5 » b

2 0.7ml/100g AEOH Thyl.l MFEXHES LER L. Z0ORTIE, A+ v Fo AXBOBEIIENRKREL -2 L L, LK
WA LTz, ME0REIZH LT hARERED 31.2%—41.5% WL ABREABE LT /o, REBMCHEE LoBE#cwT5
HEEMFEORETIZ, MMP-2 ERRETHRAE L VHEORBE E THALcA+ v ¥y AH8BICRFE L TRDL A, €577
VEREB L LIcF 1 £ 7 ADBRETIE, 68 kDa i iEMER MMP-2 T35 62 kDa D v FOBRFEEH, £ 7KL
6.8f5, HOORERBLTHIAFETREL Tk, ERBIVBLAELBROARME L Vi Lc£ RNA 2RV AHE
Z.PCR (reverse transcription-PCR, RT-PCR) &2 £ 2 MMP-2 SBEFRIBORE T2, WRIZH US14K B4, 25, 28R
BIZ5.0(%, 7 L CHE60R BIC2.0fSDRENA D LA, UEDOFKER LY, MMP-2 1241 Thyl.l BHDEEMIREKEFITE L
TEEBIVEREIATWA ZLARESA, BEOARBEEZD< ) » 7 ABERBCRSVCTEELEEHYE L TWAZ

LM E NI,

Key words anti-Thyl.l glomerulonephritis, matrix metalloproteinase-2, glomerulosclerosis

A VEY AEE BB CITREEEERE 2 BN T 2 MlusE
& (extracellular matrix, ECM) 1Z, ARER{EDOEEOHERF, MK
B, HEMERSEOAREEBEOHEOMIZ, HiDESE, B
B, ot, BESCEELGEYRL LTV A AN
T\WBE® Z0 ECM OBERLEREOE(LIL, ECMIZEKET
BAREGEDS L OBEEDH it BRT 572, T OB RETH
oM ECM OF (L% 5 £BARGEE ORERMT
EEANEELHDHLDEELOND.

Btk ECM ORI ZTORSDEN S L CENE L HEIT
BE IR TERS, BELTORFEERABL L2« DR FH
B Xh, ECM ORBEREIZOELLSMDOAF v ADE
LI FEREYRDD LI TETWS., Zh i THREE
ECM OEARCEALTIL, PS5V AP 2=y 279> R
DNA EAYL & DS FEYFENFETHER TV P A v
PREFERFTTREI A LI D, ECM RO BEICE
EINAFERFOCHEA Z EBRRENT WA, ZD L5
ECM EERIZ L, ECM 2 9B T840 v 74 >F—Eh

Sk 6 SE 12 ISHZAT, R T4 1 A24RXH

SAERISHERHAR S & ORI DEAE IR D Z A LA
Eh, IoFeFAF—€i2k B ECM 5RRALBEETD
ECM RBHZB O TEERZE R LTUWH Ll
TLWA™,

Dk TaF A —2Dh T, ECM 2 #RT5 [VEE
B, 3=y, 7u7wRrFy, TeFiry L ER
ERMIISETA~ N 2R AR BT BT A+ — & (matrix
metalloproteinase, MMP) 2MEH &1, BRERCBTA2H 5,
HAXATUA, Zh* 7T MMP-1, 2 3,7, 9, 150 kDa-MMP
5D MMP DARGBARR/ARESIATUELATY, Zh
12 MMP DBI5 3 2 4Bk (& ECM D R RESIH 0 B 2R
LTuabntBibhsd, MMP-2 I26EEDEHMET ML FL
R TII AT AR U — v EELZ BN T RAY,
BAY VY ABRALSE MMP2 #EETAHZ LY, -

FDEERFA P A vRBERTFIIRIETHZ LT, EhHiZ

MMP-2 13 5Bk {5 2 K (glomerular basement membrane,
GBM) (28T 5% 4 v ¥ v AfIREECARSEEROMAE

Abbreviations : bFGF, basic fibroblast growth factor; ECM, extracellular matrix ; GAPDH, glyceraldehyde-
3-phosphate dehydrogenase ; GBM, glomerular basement membrane; IL-1, interleukin-1; MMP, matrix
metalloproteinase ; PAM, periodic acid silver methenamine ; PAS, periodic acid Schiff; PDGF, platelet-derived
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WHEELTWAZ LML h'Y, AEiE ECM o&BHz 8T 3
MMP-2 OBREDEEIN TS, L, ZhETOBI S
175 MMP-2 OBGHIE RS L OB ER Y 5D AN A IEL
RIS DHRH N T L THEOPFETIE, A4 vE D A HE

Fig. 1. Histological characterization of anti-Thyl.1 glomerulonephritis. A, normal rat. B and C, day 7; D, day 14, E, day 28; F,

BEDBERAETS S » b Thyl.l BAEIEE L, BUMKES
THARRBELORBBELYRN Lic. TORE, £ Thyll
BRTIARBEUFEOER R I OVEHEBRIE S T
MMP-2 DREAFIMER T B Z L BBABICI 2. = DR

day 60. Glomerular lesions were characterized by marked mesangiolysis and polymorphonuclear leukocyte infiltration at day 7

(B).  Cell proliferation was also seen at day 7 (C). Mesangial matrix expansion was observed at day 14 (D), 28 (E), and 60 (F)

(PAM stain, original magnitude X 400).

growth factor; RT-PCR, reverse transcription-polymerase chain reaction : TIMP, tissue inhibitor of
metalloproteinases ; TGF-B, transforming growth factor-8; TNC, Tris-NaCl-Ca
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iz, MMP-2 12X 5 ECM O RBAFBHEOBIZOIer D
borELLRD.

MR LUFHE

[. 5 M Thyl.l BREFILOMEE

# Thyl.l M X Yamamoto 5™ @ F I # U T,
Sprague-Dawley 5 v F OREMIRYZL7 A v 72 o X
VIEEALARAARKAEE TSI LiC X hiB7c. miE256
T304 s Ltk a @it Liztk, 5o MROEHSE, 5 v
F YA~y & — (SIGMA, St. Louis, USA) 12 X 2 RIZER{F%
fTote, leBPIMBEOHRYER LUNMIL, ABRGEMIAF £
TOAHVEFY LHREORIGHE THBEIhTED, ¥
0.4ml/100g BEOESIZ L Hh BRELFE TH- . KRBT
i3 200g D HEY: Sprague-Dawley 5 » hiC, HME 0.7ml/
100g BEXREIRE b5 L, # Thy- 1.l BREER LA, @
BRI OEN, 3, 7, 14, 28, B0RAK, v=FA=—
FLARARETIZ, £EEHEK 50ml & L0 RPMI 1640
(GIBCO, New York, USA) 10m| T2 ERK L0 B L,
MEBENRES JORKRGRERICH Lo (B 6. kR
73 MmiE 0.7ml/100g EXERIRE S L, FSEHCERL
TeBAYNBLE L (BB 6E).

1. REFHRE

1. EREHFNHE

BEGKEY10% Y vERE <Y v (pH 7.2) I TEEE,
dpm D57 4 YEREERL, HE, B=vREBY v 7RE
(periodic acid Schiff, PAS), lBa v EB A v+ I VERA
(periodic acid silver methenamine, PAM) O & 3B % 5T L
fo. XEELT BT, PAS, PAM BBHMEIL L B 2 v ¥y
LEROIBARE ARBELEEBEL, “hETORECESE
SRERGELOBEYXEE(L L. T7cbb PAS, PAM B
YA GV F Y AEBORKBIZEDDHEE 0%, 075H25%
LATF, 257 550% LA, 500 BT5%ELT, 75202 5100% Db D%
FRERO, 1, 2, 3, 4EEA=aT{LL, A—2270%
ERikEErh £ NO, N1, N2, N3, N4 (NO+N1+N2+N3+

100-1
80 -
60 -
40+

201

Glomerular matrix score

Days

Fig. 2. The glomerular matrix score. Expanded extracellul-
ar matrix in mesangial area was semiquantitatively
determined during the course of anti-Thyl.l nephritis as
glomerular ‘matrix score. NS, not significantly different
from normals; *, p<0.001 vs. normal. Values are
x =SEM.

N4=50) & L, UTOHERICTEIEIBITA< LY v 7 A
A7 wEB. TeBARIREIZE 80um LI ED H DD THRE
L.

<tV wIJARARAAT
=[(0XNO+1XxNI+2xN2+3xN3+4xN4)/501% 100

2. fEMRRE

MMP-2 DAEECHITZRERL, 774 vEBEERLET
—®FihE LTH e } MMP-2 = 9w A/ 7 = — > L¥ith (&
RRENAFRFAS FRESDMAMBRAZE L VEE), —®
Btk LT EAF VBRI~V A [g6 vy FHELYHAVEZA
LM TSV —EFF v —dF v —HEIC L DRE
LB TR L., RBEBLLT3, 3-v7 3/ ~vs
CyEBGW, 7B, Hie b MMP2 HifdD 5 » F MMP-2 i
HTAREREGHR Y =22 w7 m, VICTHR L.

. HHEND ORMEBR G LUEE

BEB» OBFEREOL L SHEMA & L, 150, 106, 63um
SBCEAWIEY - E Vv IEIZ X DARBRGEERR L. 95%
LLEwhlifb 2 o R ER A, <= >V v (GIBCO) 100U/
ml, AL FF=wA v (GIBCO)100U/ml 3 X 080.2% 5 7 +
7A7 3 v (SIGMA) 28T 2ml © RPMI 1640 #EMmEs# T
BEE U7z, ARERERT 8X10°/ml & L, 24BFRABIC SR LA
B,

116 kDa
97 kDa

68 kDa

43 kDa

Fig. 3. Characterization of rat matrix metalloproteinase-2 in
cultured medium of rat glomeruli, Lane 1, immunoblot of
the proteins present in serum-free RPMI 1640; lane 2,
immunoblot of the proteins present in conditioned medium
obtained from normal isolated whole rat glomeruli cultured
for 24 hrs in serum-free RPMI 1640. Antibody used was a
monoclonal anti-human MMP-2.




V. ¥4 EY S5 LTD MMP O

MMP OHTEBIVELERIE S F v OB(LIERTCRTY
1 E7FLATHMLI. €55 (SIGMA) 0.8mg/ml %21
BRAVTZINT I FEARA, EE& FELIEBRTINEC
T Laemmli B R WERKBI Y IETT Lz, &EHO ¥,
2.5%T1.5%D MY b v X-100 # 4% Tris-NaCl-Ca
(TNC) %y 7 » — (50mM Tris-HCL, 0.15M NaCl, 10mM
: CaCly, 14M ZnCl, 0.02% NaN,, pH 7.5) CFR Fh 304kt
Licth, TNC Ny 7 7 —TITCCIGRFRIEEHL, 55 v
MEERI, ¥ARZ=Y—FV VT v b TA—TRE LT
W, BEL, ¥5F by FELTHEHER, ¥1225
AELRE, €5FVELAV IR X B7 4 VARESE LR
B, TV P A-Z—EDITEREEYERLL LY. B,
B DS FBEEE S 3E12 SDS-PAGE molecular weight
standards low & high (BIO-RAD, Richmond, USA) % FE\ 7z,

V. Rkt MMP-2mRNA OXHOLET#

HEARELIDERNA #7720V -7 o 7 — LB 2
X THiH L, RT-PCR #12 T MMP-2 BEFRT 2 ¥ ER(L
L7z. RT-PCR #lziz GeneAmp RNA PCR # y» F (Perkin

#1 Thyl.l BHIZHI1F5 MMP-2 ORE 39

Elmer Cetus, Norwalk, USA) &\ fo. %5 v & A~
Y= bR T - & L WEEBERIGY TV, cDNA %
B L. T7ebb 3Bng/ul D4 RNAZ2u 12 50uM 5 v & 4
~FHv—% 1y, 10mM dGTP, 10mM dATP, 10mM dTTP,
10mM dCTP %4 2ul, 50U/ul D Em=—< 9 R HMIFY A )V
A Y ¥ BB K (Moloney murine leukemia virus reverse

transcriptase) % lul, 20U/ ul RNase £ v & £ & — % 1yl
10XPCR 2y 7 » — (100mM Tris-HCl, pH 8.3, 500mM KCl)
% 24, 25mM MgClh % 4pl, WBERBKEY lul Inx BRE
ICTIOARMERIE LT, OB FE RIS A 42T 154
T~ 7. JIZ99TC 6 e THIETRE L RIES 1K, &
B cDNA i#3 5 PCR KiS% 15 » 1. T bl EMER
ExKT €1 F 2 — 712 5U/ul AmpliTaq DNA £V 2 5 —
% 054, I0XPCR Ny 7 7 —% 8ul, 25mM MgCl, % 4ul,

TRBEREK 65.5u ¥ EALRE, 59 b MMP-2 DERES S
1%— (VYA 754=—: 5-GTCTTCCCCTTCACTTTC-
CTG, 7vF v RS54 <~ 5CGGAAGTTCTTGGT-
GTAGGTG) (500ug/ml) # & lul REVS o b 7)) AT AT
b F-3-) VEEF & Ve &> — % (glyceraldehyde-3-phosphate-

Fig. 4. Immunohistochemical localization of MMP-2 in rat glomeruli with early phase of anti-Thyl.l glomerulonephritis. A, day
3; B, day 7; C, day 14; D, day 28. No significant expression of MMP-2 was detected at day 3 (A). There were very weak
stainings for MMP-2 in glomeruli with mesangiolysis at day 7 (B). MMP-2 was detected in mesangial areas with cell
proliferation at day 14 (C). MMP-2 was stained in crescent at day 28 (D). (Original magnitude X 400).
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dehydrogenase, GAPDH) 7 3 4 = — (v v A 7' 5 { = —
5-CAGAACATCATCCCTGCATCC, 7 v+t v A7 54
< — : 5-CACCCTGTTGCTGTAGCCATA) (500ug/ ml) &
1yl #in% PCR RIiE#1F-7z. PCR KIGiz94C 1 47, 55C
14508, 72C 1 HRED509 4 2 4 %47 -7z, PCRE#MI2X7
Ha— AR ARACRBLERB Tk F o v AT =S
Pk e l, EENROEBEITR L LD, SHELTF
Vot A= R =R 175 mRNA EE A HIMmER
SR OEEE LTEER(LLE. FHlEh s PCR EHO
+ 4 A2 F y b MMP-2 2% 248b.p., 5 v + GAPDH #
363b.p.TH 5.

VI, ¥EHOE

2 Y gy ZARAI TGOV t REWCTHRE L. ¥/
RIEIPY L EEE TR L.

B #

1. MB8FTR

ez s s &, i Thyl.l BAEEEE SHRBCIER
5y b ARERG (R 1A) LHELBED AV VF T 28HLED
BDLTH-12, BIRBITIZAFVFY ARMBITELQE
FL, —BMOGREICTERIEA R M- B OEBERRL, &
o EmEREEY R (KIB). FBHR A v ¥y Aflle

Fig.5. Immunohistochemical localization of MMP-2 in rat
glomeruli with chronic phase of anti-Thyl.l glomerulone-
phritis. A, there were definite MMP-2 stainings in mild
expanded mesangial areas at day 60. B, very few
expressions of MMP-2 were seen in glomeruli with
moderate mesangial matrix expansion at day 60. (Original
magnitude X400).

DR RTAEEDL AL (K1C). 514, 28F A TiX A ¥
vEY MBI, AV vE T ABBEOHMMAED LR
7z (XD, E). B0/ A TIX, & OAKBIT BT AV F Y
AFEBIREA LTI dd, SRERIED 31.2%—41.5% (LK
HRENBE LTV (BIF). = bV v 7 AA I TIXE THRAL
BoBEMEREECEMNLTE D (p<0.001, K2), #H28%K
Rl — 2L, LB LTwik. 1ok, ERYHFhE
BEACITERENE LIRS Dhish - .

1. fEiifae

S, P HMEREEBRRICR T A e P MMP-2 v v &) 7
m—F ARV Y= RAZ VT ey T4 VI T, 66kDa,
68kDa, 72kDa, 100kDa M 42D\ v FHFED bR, AHEIZ
5y b MMP-2 @+ AX0ERGHEEE LTV A Z LR
hiz (K 3).

oY Ao s RE~RARATIE, MMP-2 RIER Z » b

123456 78 9101112

os]

Relative gelatinolytic activity
&
2

0 r T T T T T 1
0 3 7 14 28 60
Days
Fig.6. Gelatinolytic activity of conditioned media from the
cultured glomeruli with anti-Thyl.l glomerulonephritis by
zymogram. A, gelatinolytic activity of MMPs in cultured
media. Conditioned media were obtained from isolated
whole rat glomeruli cultured for 24 hrs in serum-free
RPMI 1640. Lanes 1 and 2, conditioned media from day
0; lanes 3 and 4, day 3; lanes 5 and 6, day 7; lanes 7 and
8, day 14; lanes 9 and 10, day 28; lanes 11.and 12, day
60. B, time-course of gelatinolytic activity of MMPs. The
degree of gelatinolytic activity was obtained by densitome-
tric scan analysis of zymogram illustrated in panel A and
calculated with respect to the control. O, 62 kDa; @, 68
kDa; B, 72.kDa; [, 92 kDa.
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BIUBAEREE 3RA (K 4A) WITARERORENAD
BRishofody, BTRBICEBWTIEA Ay vy L\
b LTHRBEY 495-58.8% OABKIEED . ZhCH
L, AfRB DA vy AffRY RS 5 AREBICE O TITHRE
LTWwich ot (R4B). LIEEILRE (K 4C) TiX 554—
68.9% D, ¥ 7255285KH Tk 68.2—88.5% D REKAKICE T
A vy AREERMERMY RO MMP-2 2EE LT
RERMEN A TR R B BRI TIREA Bz d MMP-2 125
FL Tz (K 4D). H60KE DBMLTIE, MMP-2 O RHIx
27.4—45.3% DOREKEICHALN, HBKA F TOMME LR
HOBEDAGVF Y AEBRAERO A4 v ¥y Mgl
WEDERBRRDI (R5A). ~F, A4 vFy s KEHEANF
SEICRT LTV 5 RPN MMP-2 OREITR®S Shis
M ote (REB). EF Y FmiEHE &S TIZLERITB T
MMP-2 DAERENREBIIBD bRich -7,

M. MMP Q4 ESF L4

A XS T ARAGT MMP OB Gk, FES o b AEHK
B FRICI\T 62, 68, T2kDa % & 0% 92kDa OEERIEM AR

A

123456

363 b. p. = ﬁ&mw“m
248 b. p. =

w

Relative MMP-2 mRNA levels
w

Days

Fig. 7. Gene expression of matrix metalloproteinase-2 in rat
glomeruli with anti-Thyl.1 glomerulonephritis. A, agarose
gel electrophoresis followed by ethidium bromide staining.
Total RNA extracted from isolated whole rat glomeruli
was amplified by RT-PCR. Lane 1, day 0; lane 2, day 3;
lane 3, day 7; lane 4, day 14; lane 5, day 28; lane 6, day
60. Expected size of RT-PCR product is 248 base pairs
for rat MMP-2 and 363 base pairs for rat GAPDH. B,
time-course of MMP-2 mRNA levels. The amount of
MMR-2 RT-PCR products generated at each time points
was obtained by densitometric scan analysis of ethidium
bromide staining illustrated in panel A, and calculated with
respect to the control.

Bhhtc (M6A). Zhis 62,68 72kDa DA v Fid, B 7KE
TEhEZhE.8%, 5.30%, 1.8fF LAk Lch, LIEH2HERT
ThERE.8fF, 3.4f%F, 1.4f%, EEOHFAHEZ BT 62
68kDa D v FIZIZ T Eh3. 465, 2. 2(EDREEIEMENTD S
A7 (K 6B). 92kDa DA v Fid, HEREHE—% LTE TH
HIZl. T — @M i L, FWRACR VTR ERED
TIETEFT LT WA, ¥8 7R BTt 100kDa ¥ X OF
114kDa Dy Mz bBERFEHABD DRI, Ik, EE Y4
FUFER S Gl CILER e BEREN OB BB LIRS his
Motz

V. RER&EAR MMP-2mRNA 338 0#5

RT-PCR I & 5 MMP-2mRNA DEE¥K 7 A iR L1
HL—IZBIT5 GAPDH L Dz & D EERET5 &, B
BREFEIURE TRRICHE L. 2%, 528K H T5.06%, $60/H
RIZRWTH2.0FDRBEAENZD S hiz (R TB). EH v
FMEREF T BT 5\ T MMP-2mRNA %BEOZE b
BDHBRIEh -1,

£ 8

SEWFB Lo BROBEIL, fEROH Thyll BL it
L, fiEDKEH ST L D ELEREOBER L EME ¥
HThHB. ZORTITETEOAREELIZIESL T, H85K
BLBE~ MY v 222237 L. R—AEEE RS
BETHZLIARTETHHN, ZOBRSIIABREE Lo
ABEREN BTV AZLEERLTWAILDOLHEN XA
5. EHICSEORIFIZL Y, ZOBLOBZAF, AREEDOE
L REDFERIC - LT, MMP-2 OB ATEL T
HZENHBA LY, TORBRRXEGFL A THEINM,
BEA L~V THARBRICRESh, FoREREIC T 258 -
BhAOEELEB IR, THILABERAT MMP-2 2\
EIRTUBHZERERLTED, TOREIAREKEELICH
THBERECSCTEELRE Y R LT B Z LRI
iz,

ZD MMP-2 DR, REREATII MY v 7 AEELRMT
DAY VFY AEBEYPLELTEDS R, ThETH
Thyl.l BROSMEIZEWTh, REBEEABRTIZ AV ¥
v LB, ¥ 7o MMP-2mRNA O LT FIRITHTE 2
HUEFY LCERLTVWAZENBEINTWAR, Zh
BT AV FEY ARAEAEABRTHD Z LRI
5. BEERCBOLTL A v F Y AfIlN MMP-2 #EA T
BLERHEREIATVAY, L LERERTIZAKG EEM
faeAEMiED MMP-2 ¥ EATAZ L85 TROY, E
EMBOFINCIZSEBE/RA A T A E—v 3 VB LUK
FEECLY, 8#8LTo MMP2 REOREXY L DHELME
THLENDELELLND,

FERDH Thyl.l BROBEHITIL, A4 v F o LGS 2
WY AR, £ v & — 8 4 % -1 (interleukin-
1, IL-1), f/MEEEBEERTF (platelet-derived growth factor,
PDGF), WBE R KR F (transforming growth factor-8,
TGF-8), ##EzFfam KA F (basic fibroblast growth factor,
bFGF) 72 X041 b4 vROEHERFARBE LT WA I ERN
HRIATHE™N, ZhODRTFI, BRERTIIA v v ¥
v AffEC BT 5 MMP-2 EL£ORIHE X IHETFTH
B0 ZALDORFHEFOREBTLEDO L S HIBEEH, £
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BELTWALRESTHTHS. EEORABHADAETIZ
1 4 OB$ARIC PDGF, TGF-3, bFGF 2B S L b3
BL, BRAYEELTWD I EREA T BHY. SEIDH
Thyl.] B4 8T MMP-2 OFEBRIZ~ bV v 7 A DRER
HAE LTRSS, FORBOBBRRINE TORE™
wHsd TCGF-3 DFEREFLULT VA, F@BR a7V &
4 E—v g VI kB Thyl.l BREHICKT 2RE TP,
TGF-8 @ mRNA REESHLIC—% L T MMP-2 ©
mMRNA ZEARLHETIEENT VA EL Y, BRERRT
MMP-2 2% &3 % TGF3 B ABRC BV TEBATD
MMP-2 ORBEHRBE - TWb Z &L HEREIND.

MMP-2 242> MMPs LERICT m= v+ ADHTHUW
Thpicw, BEELELUTEET S oot otk s h
BUNERD DY, SERERLTHEE Lz MMP-2 AEEES
BHEHMITETHS. 7= MMP-2 12 N RV REE L Zn 28
B Eh B LER(LER, SFEL64% 7212 62kDa LiEHE
With. A4 S5 ABWTE THHEUEIC 68kDa 0 7 =
MMP-2 of§ine & bic, EEBLEL SN 5 62kDa D5 T &
DAY FHRZREICED BRIz LI, RERERAMIBWT S =
MMP-2 DEM{EATTIRAHLATVBEZERRLTWS. Z
DOERMIINRTIRBEALEDOA TR E XD,
MMP-2 DIEH(LEEIAENER INIARBCHEFET S Z
ERERLTVA, REREICE ST MMP-2 OES (LR FIZE
LBz dioe. Wong bl 4+ vy sfIfEDFW LIz
FGARI) = UTIFR-EZ=NTFAI ) =V EGRL
TF5A23IvEL, ZhANRBCHWEhiz MMP-2 2 &L
FTHZERHELTLEH®, L L, MMP-2 1% N-Rikic & U
v RFAF—ETHWENE T I JBEFIEE LTI
BT FA I VTIREREEZT RV ELBES A TEOY,
BEABIRTWS. —7F, Brown HIZMIREEFKE D
MMP-2 OFEM{LEF R RE L TH Y, F104E Sato HiL T
OHRERTICELET S 7 = MMP-2 El({tEERERZEL, K
# MMP & Z1F T A%, REGEAMRERCE T Z
DR MMP 28 MMP-2 OiE%ZHIE L T\ 2 TR RN S
n, SBABRIZBCTL ECM #0358 &L LToER
MMP ORBEF/EHIND.

MMP-2 OE%LHEHETARAFEL LT, MMP-2 OEL£R
r MMP-2 oiFEM(bicig, BERE X OEEE MMP-2 &
1 10EARTHALIALENE LT AIEAEF>M v
¥ & — (tissue inhibitor of metalloproteinases, TIMP) DBg5 %
EERLOLEEZ GRS, BRI TIZ, BEH%
TIMP OET2AEBE LB, #ic TIMP 25352
LTERMEHEI NS 2L LD, MMP, TIMP © =/ LD
B2 ECM Ko A HEEL TV 330 EFEX A TL
B LR HE(LEOERIZE VLTS MMP & TIMP OkR
PNEEHINTED, Carome HIZEH b P ARG L
HERAETIE TIMPL, -2 ORFEHAEMLT WA Z E LD
TIMP iz X 5 MMP B DHENELIZD7en B b O L #EHI L
THH®, *7 Nakamura biE, Eo—8 <1 v VY BEOKEK
FEE ECM D EETing MMP OEA LML T2
ﬁ,ﬂMPEiﬁ%h%é&utihofb%tb,%%kL
T MMP EHIIHE A TWADEHALTWA", #1
Thyl.l B&oO&METIZ, TIMP ORBEL2ABD bR
WETHRELHANY, SEDOBRICBITAYFA £S5 LT

o 100kDa 35 X ¢ 114kDa OBERF®IL, *DHFE,» L
MMP-2 3 L T8 MMP-9 & TIMP & DEABOATREEL DD,
TIMP 0 &R #UXS. LrLl, v+ TIMP EZERIE
TRPEN LR DSEE OBBIITELh . Fi, B
Thyl.l] BLOEMIICIZE DEFAMKORELIRAD LA
o, SEENEEAEDO=FAZ—ER AT 7T v Gk
TIMP iofEFf L MMP DIREFEM 2 LES D ZLrHbNT
B OOz ORINCIIAERIC MMP-2 BNESEEERTVWD Z
ENFERMEND.

GEOHA 77 AORFTIBCTCEEMTRD LA
92kDa @3y FiX, AMBRREC—HR L TZORRIBHL T
Wi, TOARYVNIL, v=REVvTEy, P TRERIATLG
WA, T o MEEE AU XY AHIRORENIZE VT IL-1, ER
IR TF (tumor necrosis factor) FBIZ & 92kDa X v F A
BXhioZ EXh™, AMmERBRD T 7 MMP-9 LHRIE h
7. LvL, 7= MMP-9 O{ES FLEhicEEiiiy 1 £
5 L TIRXMER T RIS > 7. MMP-9 & IV BIBRRHE D 5 8%
BHETHDHN, ECM DL L TWHE14F B UL T TITE
FTLTED, BEHICEITE MMP-2 1t U ASE T 0 R
BWEENKEVCLDOLENZIAD.

kD X3z, MMP ® TIMP O#« 2B5ORERL LT,
BADERIZAEG ECM 38ML Ty, Ay v Fy
LA EEY KELE(LZETVILDEELONS.
ECM B#ilas A v 727V v M LTEML TV BH, & b &
5, —<fils L0 FEHABRMRICECTIX, Fi=vE
oEHCXh IV BBEBHENLEE 8T Z &Y, F12
TrATRFIFVLETE KT a2 THILETYVHFiR
WG HEEERDARIZ U T MMP-1 & MMP-3 D& (EFRE U
BTHIELEENTVLEY, ZTHALDIEIZECM 204D
AEOHAEL 7 & — 24 L THRICERYEELTVA D
LHERRLTWA. SEDOKRFICEVWT, = ) 9w ZARA2TO
RINESE MMP-2 0RBAERML IV AL, ERV AT
L b Yoy 7 AEERAII—RLT MMP2 8S@EL TV AT
LI bh, #4 L ECM #D4 Dh HEEMREREENT
b, ECM % E+ 570 MMP-2 EEAFEEIhTVLAT
EHELEZONE, Z04, BRIEVLWTL, A v 7270 v D
Tm oy, 7ERIIVGENTLATELT, SEOBRFELELLR
5.

i Thyll BT 2 MMP2 B L TI2EMBTD
ECM BEBEADEEMNBE AR TL B2, BHEHOBE
HHIIECERICE T ARENIARATH 2. £E ECM O
BNk X dic MMP-2 o RBEATTEL, 2ART Y » 7 AH
kI —% LTRELTED, $ECM O & &bz
MMP-2 HBHLFMA LT &2 2, BHAOWELAKEDE
EEBI BT MMP-2 25 LT B Z AL M0 E
NzbD LEbh D, 4% ECM, MMP, TIMP 2 &» 72 &0
RV ARBEHT A Z L THREGBELIZEITS ECM DELES
IUSBREEORMIEEN L DDA LD LEXIDA
5.

= ]

Ay Ry A REREOBET A5 Thyll Bk fFlL,
DS ENC B 2 RERER MMP-2 0FERE2HBREL, UTO
e, La e :
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1. # Thyll BRICE T, 29 vFy s kBOMEITH
WBFEEE -2 &L, LBED Ld, FORBIEWTH4
SERGED 31.2—41.5% WHEE{LRERBLBELL.

2. 1 Thyl.l BROKEEF, KBk ECM B4ELM D 2 4
vFEY AREIZ MMP-2 BAORBESHRE I, L LE6
RECEWTUL, BEDO ¥ vy aEBRERICIIFORE
HRDID, PEEU BT L T AELRRECIZRRR
ADLhieh 51,

3. ¥l Thyl.] Béh OB S hicABEOER FiEdini,
MMP-2 BB TRBE»LRHEEMTHIWINTE D, Zhid
62kDa THERINAD L 5T Tl —HIIER{L T T,

4. MMP-2 OR&ETRBEIZM Thyl.l BAOKEBF, g
14 B TR RICEE L4.26%, 58287 B125.0f%, #E0B 2.0
BOAENED BRI,

5. AEEWCRIT S MMP-2 04 WER I UCEEFREIL,
ECM B4R B L CITELTEH, i ECM O &
LD EDRBELET L.

DEDRERL v, BLARKKICRITE MMP-2 0 R 1E(L
PEDBEBFCAKELEEZELTVWLb0LEL AT,

# 33

REK 2 DS, MEE L ERERIE D ¥ L B — i
BRELIEBLRLET. I RBESEOMKEYE D 2 LESRESR
REFEABELEAR L, SRAY MBS LRERE L8O
PHRBGALET. HLMMP2 ) 2 o — 5 AfilkbhBET R
E LSRRV ANRR Y FREDFIEERMHTICER - LE
T ERAER D L BB R TR e B — AR SIS DAL S,
BLUOHRBHDEOERCEI - LET.

Tt¥, ARNOEE R, HATEKETRY S (19944, Orlando) 3 &
UHSTE B A RESHRS (19945, F8) ok THRELE.
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Abstract

Degradation and accumulation of glomerular extracellular matrix (ECM) has been observed to be followed by the
pathological changes in glomerular structure and function. Studies on the regulatory mechanisms of ECM is very important
to our understanding of the pathogenesis of glomerular injury having qualitative and quantitative changes of ECM. Recently
it has been suggested that matrix metalloproteinases (MMPs) play an important role in the turnover of the glomerular ECM,
especially MMP-2 which catalyze to cleave type IV collagen of a major component of glomerular ECM and is secreted from
resident glomerular cells. Although many studies have been based on the acute phase of glomerular injury, the involvement
of MMPs in chronic glomerular injury remain poorly understood. This study focused on the gene and protein expressions of
MMP-2 and its activation during the chronic phase of anti-Thy1.1 glomerulonephritis. The nephritis was induced by
intravenous injection of 0.7 ml/100g body weight of rabbit anti-Thy1.1 serum into 200g male Sprague-Dawley rats. The
mesangial matrix expansion became maximal at day 28 and decreased thereafter. It still presented in 31.2-41.5% of total
glomeruli at day 60 after the induction of nephritis, Immunohistochemical study showed that MMP-2 was expressed
continuously in the expanded mesangial area from day 7 to day 60. By zymogram using gelatin-substrate SDS-PAGE, the
gelatinolytic activity of not only 68kDa but also 62kDa, which may be activated MMP-2, increased from day 7 (6.8-fold) to
day 60 (3.4-fold). By comparing the optical densities of MMP-2 reverse transcription-PCR (RT-PCR) products generated
from total RNA extracted from normal and nephritic glomeruli, the relative ratio, nephritis/normal, was established to be 4.2-
fold at day 14, 5-fold at day 28, and 2-fold at day 60. These results indicate that MMP-2 is produced and activated in
glomeruli through the progression of nephritis and suggest that MMP-2 play an important role in the matrix remodeling
process of chronic glomerular injury.



