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B OE. [ HA R B I8YT IgA B (IgAN) ROSLER, [ 7%k 1A« 0 IR 48 1075 (178 B B # ik
FEH ARG R B R E SN AN A RIEH A BRA W I0HRE BB IRE SRR
TR F] R AR+ AR )+ 25 B A ARHR B SR AP+ TR 1+ 25 B VA M VR BE 7 41, FQ-PCR ¥EH DI/ B 4R
MMP-9  TIMP-1mRNA ik %20 4k SABC LA/ B 241 MMP-9 | TIMP-1 (& &, [ 4558 B4/ NS
B] 5 MMP-9 23k (PU{H:6.9 2.7 vs 5.8 £2.1;mRNA k0297 + 0.025 vs 0.107 £0.004) S IEH AL B ER
TEEME (P> 0.05), TBEL TIMP-1 3% (PU{H.18.0 £ 7.7 vs 5.2 + 2.2; mRNA 33k .0.884 +0.247 vs
0.109 £ 0.007 ) WA IE W HBI B LR (P < 0.05), 22'BA MR A 5 vk 4 2 8 B /NE 8] BT MMP-9  TIMP-1
RIREFRTREE(P > 0.05) ,1H45 B 7 5 vk B2 241 5 RMR B P4 MMP-9 KA 3R FAE AL (PU(H:8.9+3.0 vs
6.9+2.7,89+3.3 ps 6.9+2.7;mRNA F35.0.397 = 0.047 vs 0.297 = 0.025,0.386 + 0.027 vs 0.297 + 0.025;P <
0.05), T TIMP-1 YR IK4 55 FHERILA (PU{H . 14.92 = 6.07 vs 18.04 +7.70,15.55 + 6.01 vs 18.04 +7.70;
mRNA FE35:0.665 +0.197 vs 0.883 +0.247,0.713 £ 0.221 vs 0.883 +0.247;P <0.05), 5 NGV H 38 A +K
AR+ 25 57 /= e B 4 MMP-9 mRNA MOH R HERiA R (PU {H.34.3+8.7;mRNA ik .1.265+0.433) T
TIMP-1mRNA K H 75555 (PU H.:9.2 £3.4; mRNA ik 0.293£0.068), {4518 125517 T2 [gAN /)N
BB £H 20 MMP-9 (Y335 T4 TIMP-1 933K, 38 A PA-+R AR |+ 35 B2 B BR AR 7 5 S8 B0 F 5 B s+ IR
e B 25 BIR YT TgAN B B IFRYITAL,
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Experimental Study of Effects of TCM YiShen Decoction Combined with
Prednisone and Enalapril on Expressions of MMP-9 and TIMP-1 in Kidney
Tissue of Mice with IgA Nephropathy
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Abstret: [Objective] To explore the contents and mRNA expressions of matrix metalloproteinase-9 (MMP-9)
and tissue inhibitor of metalloproteinase-1(TIMP-1) in kidney tissue of mice with IgA nephropathy (IgAN) and the
effects of TCM YiShen Decoction comhined with prednisone and enalapril on them. [Methods] The IgAN model was
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established by the method of oral intake of bovine serum albumin (BSA)
The mRNA expressions of MMP-9 and TIMP-1 were
(FQ-PCR) and the contents of MMP-9 and
TIMP-1 protein were measured by immunohistochemistry. [ Results] No significant differences of mRNA and protein

together with the injection of
staphylococcus enterotoxin B (SEB)  through caudal vein.

measured by fluorescent quantitative polymerase chain reaction

expression of MMP-9 and TIMP-1 were found between the low concentration and high concentration Yishen
Decoction group. But the secretion and mRNA expression of TIMP-1 in the low and high concentration Yishen
Decoction group was decreased than the IgAN model group(PU:14.9+6.1 vs 18.0x7.7, 15.6+6.0 vs 18.0+7.7;
mRNA: 0.665+0.198 vs 0.884 + 0.247, 0.713 + 0.221 vs 0.883 +0.247) (P < 0.05), while that of MMP-9 was
stronger than the model control group (PU.: 8.9+3.0 vs 6.9+2.7, 8.9+3.3 vs 6.9+2.7; mRNA expression:0.397
+0.047 »s 0.297 £0.025, 0.386 +0.027 vs 0.297 +0.025;P < 0.05).
prednisone plus enalapril plus Yishen Decoction group showed the weakest mRNA and protein expression of TIMP-1
(PU.9.2 £3.4; mRNA expression: 0.293 +0.068) and the strongest expression of MMP-9 (PU:34.3 + 8.7;mRNA

expression ; 1.265 + 0.433). [ Conclusion ] The abnormal expression of MMP-9, TIMP-1 mRNA and protein play important

Among the five treatment groups, the

roles in the onset and development of IgAN. The TCM Yishen Decoction can reduce the abnormal expression of
the mRNA and protein of TIMP-1,strengthen the mRNA and protein expression of MMP-9 so as to slow down the
renal injury that was less obvious than the combination of prednisone with enalapril. The combination of prednisone
plus enalapril plus Yishen Decoction has better treatment effect than single use of combination of prednisone and
enalapril or the single use of Yishen Decoction to modulate the abnormal expression of MMP-9 and TIMP-1 mRNA
and protein in kidney tissue of mice with IgA nephropathy.

Key words: TCM Yishen Decoction; IgA nephropathy; fluorescence quantitative polyfnerase chain reaction;
matrix metalloproteinases; tissue inhibitor of metalloproteinases
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IgA B (TgAN) 2 H BT TA R & 95 56 85t = O JR
BB /INERER , 2B B T RE A 2 R ER IR
JERY , M AP IR (ECM) B iz BEFRER M T 5250 B[R]
JREF YL IR IgAN & R AR BRI R ERRE,
qnfrsiZ> ECM i BEBUR  MTTTRESE TgAN f3/t
EE&ENEFERAMIFARHREAZ—, KT
“IgAN AAIEYY 2 YA 97 B By ZEanfeT 2 " P IS 1 TG
—BUEN, T E R, 53N
HEIRTT AN, EBEAMTHZ 248, IREHA
B SCHRU2HGE , B PG 25 BB R YT P LARE SR
IgAN Mk (B NALHI T b, e E
g (MMPs ) B 40 287 4 J& 28, 3 B4 ) 557 (TIMPs ) (1)
FeBl A, 78 ECM W& SO A2 g B AR
FHB, A SO T MMP-9 TIMP-1 7E IgAN B /NE
Vi) 5 8 BB LA B R 25 25 1 A 5 PR 2
I, |

1 #Mats 7k

1.1 #EEiAET Rl &

B 15 g AEH 20 g FHEZ 10 g B 15 g O
A5 10 g 405 10 g thZh 15 g KE 15 g I ZEH
15 g &ABF 15 g ML T 15 g  AFIR 30 g 0

F 15 g FEE 15 g MG EL 20 o; #H BN -
BRI E Wde R R BE (A 24F R
NFERPIRE) BRI BE (S TR HE )W
FPFAIEL, RBCEHR , & EVE B R B, & .
1.2 N TgAN BB s sr SR B B 4y 4
1.2.1 %34 BALB/C /MR 105 B, Rk 8~
10 B, i 18 ~22 ¢, M, B L RE5LE5)
PP iRAE . B4 RTE - SCXK (£)2004-0011,
SIS . NO.0018045 , B Wi IEF . 2006A003
122 #BFAZEXF FIMEEEH(BSA,
I RELEYAERAFR, ™ RBH#5 RF101-
010) , B PR H = B(SEB, P EEHEFR#
BEt A MIRAT IR 5T AT ) o

123 #& # HSCER410E B0 IR mE
HEHRA BRI EEREmER B” R
/N, TgAN AR

124 IgAN R eG4 T B 54 B 5
K, B TgAN RS TH G |, 4340 T30, 2L 12
JEA . OEFEHH (A H n=15):1 mL FRIBKER , BX
1K, QORI (B 4H n=16).1 mL REKIEE &
K 1R, OECRHKARE R A (CH n=14) .1k J8
WK 5 mg/kg FIMKHARE F) 4K 10 mg/kg 1B F
1 mL ZEMBKFHER , B8R 1 IR, @K RARHRISE
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Fl+28 B GARVEEA (D H n=14) . K RMER
5 mg/kg FKAR L F]ER 10 mg/kg ¥ TIRHE R
B ol R, BR 1R, @ BHRHKEA
(B n=14) ARHERE Y 1 mL HEH B 1
@R JEN+HAREF+ 25 B o e Wk BELH (F 20 n=14) .
) A N mg/kg FRAR I F 4% 10 mg/kg
BFRWEREZ 1 oL PEE, 53X 1 K, O
BaEWEA (G4 n=14): RMIRERE 1 mL
EH, X1,

1.3 FQ-PCR &4 il & /MR & 4H 4R MMP-9,
TIMP-1mRNA HyFRi%

13.1 H4 RNA 4RI BHHAL (4 100
mg) B 5J I E% , N Trizol (Invitrogen 23 &) )1 mL, ¥
HEM, BT 1.5 mL Eppendorf &, INAES
0.2 mL, 5T T, NS 155,15~ 30 CHF
2 ~3min,4 °C,12000 t/min(r=15cm), &> 15 min,
B EWEWES — 1.5 mL Eppendorf &, 5 L&
WA RFRE ST, 15 ~ 30 CIEE AL M 10 min,
4°C,12 000 r/min(r=15 cm), B> 10 min, F I
W, 75% .1 (% DEPC 7K) YRk UliE— W (£ 1
mL 75% £, % /mL Trizol),4 °C 7 500 r/min B> 5
min, 7 Z B, 25 B EZ T4 5 ~ 10 min (RE5E
2T H), il DEPC AbBH/K ¥ RNA,-80 CHRAF
£ B RIAGAE A 2.5 5T 2B, B -80 C
A7

1.3.2 3149k it Fe4- M Primer express 2.0 3K
4 (3 [ Applied Bio-system Inc.), FH 40T .
Sequence Name, MMP-9: Forward Primer,5’ -CGTG-
GGTCGATTCCAAACC-3";Reverse Primer, 5'-GGCA-
AGTCTTCAGAGTAGTTTTGGAT-3' ;TagMan Probe,

5" -FAM-TCAAAGGCCTCAAGTGGGACCATCATTA-
MRA-3" ;Sequence Name, TIMP-1;Forward Primer,

5'-TCGACATGGAGCTGGTGAAA-3" ;Reverse Primer,
5"CGAGCCTTAGTTTGGACAGGAT3 ;TagMan Probe,,
5'-FAM-AAGCGCATCGAAGCCATCCG-TAMRA-3'
Sequence Name, GAPDH ( N 2: iR * ) ; Forward
Primer, 5’ -TGTGTCCGTCGTGGATCTGA-3' ; Reverse
Primer, 5" -TGCCTGCTTCACCACCTTCT-3' ; TagMan
Probe, 5'-FAM-TGCCGCCTGGAGAAACCTGCC -
TAMRA- 3', Hi ABI3900 &=/ i# & DNA A A
Bl TS B Ll R 2k 2 B S W L
A Bk,

133 #HFRE B4 pL RNA SR 5

KR, %8k PE 9600 PCR 1% (24 E Perkin Elmer
AT, RMAEZRWT . (#8E QIAGEN /A F RT-
PCRIZH £ )5 x Wi 3 buffer 4 wL[ 3% 5% buffer
A% : 50 mmol/L Tris-HCl(pH 8.0),50 mmol/L KCI,
4 mmol/L MgCl,,10 mmol/L DTT], Fi#%5|#)(10
nmol/L)0.4 pL, T#EFI4¥ (10 nmol/L)0.4 pL,
dNTPs (10 mmol/L)0.5 wL (#3), MMLV (200
U/wL)1 pL,DEPC(£ERIR 2 HR)7K 9.7 wL,RNA
AR 4 LLL,E‘Jj:fR:ZO (VA S Jiﬁ_\i%%{ﬁlﬁ:ﬂ C1lh,
95 °C 3 min,
1.3.4 %KX ZEFPCRAA PIFRAIHE
FE 2 Y PE 7000 % PCR ¥ {52 ill, Mk
TR 50 L, WK 5 x £ & PCR buffer (3£ [H
ABIAF])10 pL, 54 F(10 nmol/L)1 L, Tif
514 R(10 nmol/L)1pL,dNTPs (25 mmol/L) (Sigma
2 A)0.5 pL, 7 HHEREE (10 nmol /L) ( WG T.)
1 pL,Taq B (2E ABIA#))1.5 wL,cDNA 5 pL,
WEZEIK 30 WL [PCR buffer A%43-:10 mmol/L Tris-HC1
(pH 8.0),50 mmol/L KCl,2 mmol/L MgCl,], M 4%
4.93 °C 2 min,93 °C 45 s, 55 °C 45 s, 3k 40 4~
PEIT
1.4 faE @l SABC ER & H/NRE AR
MMP-9,TIMP-1 &2

WAL EARY & TREET it
B 10 B /NER, 2R 400 4%, PG A
KONTRON 1IBAS 2.5 & B shE&a &%, A
FRE B A7 {E (positive unit PU) IIHEARIHE PU
1B, &40 B ) PU {E#E4T L4, PU=100 x (Ga~
GA)/[ (1-Aa)XGyu]o Ga: kB 2R 1035 K B
G5 GA L W EEA LI 1S 35 JK B 5 A SRy PR S
I TEI TR 5 G A TREAE KB B TR
1.5 SitEFik

SR SPSS11.0 e MR- 1T 414 . Bds
Phx s, BEXTHOR} ¢ d0 e, a= 0.05,

2 % X

2.1 IgAN Zhipptssy

WA/ N B ERIKES SEB f5 98 RRIFRE
RIS ZERE R B AL BT R BRI A
PG T IE % R4 /NS B S R
SV ILBH R SR, RS 24 W REAE
BRES TIERSBA/NR[(11.7 £4.4)mg/d vs
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(5.5+1.5)mg/d,P<0.01], Y4500 ( x 400 f& PAS
e, ) AR /N U /N RIR AR R, R4
LT A TR0 S/ NREE ORI | B /Bk
BN M EEHEH R, T IEH X BN FUE /D
BORIEA B 2% (B 1) ; E R LK (IF, x 400
%) T D AR /N B R R X TgA -+, T IE 6 %o R
A/NRBRBEX IgA- ~ (K 2),

(F

1 REhRE

Fig.1 Light Microscope test(x400)
A :model group; B:control group

B2 RERaE
Fig.2 Immunofluorescence test(x400)
A :model group; B:control group

22 REBHNER

-4 /N B MMP-9  TIMP-1 PU {8 9 1 %8 L
1,
2.3 FQ-PCR # il & 2H 2% MMP-9, TIMP-1mRNA
HEER

AR R MMP-9  TIMP-1mRNA fh4k, UL &l
5.6; FHREA AL MMP-9 TIMP-1mRNA 335
M2 IR 2,

3 i W@

W |) BT £F 4 b LR 45 1gAN FEN B BT A
B I A R ISR A W Tl Y S R B, HoE
FLI PR ARAb 2 B[] K& ECM 9UTAR . IgAN &
AN AN R R R A | R LA R LA 1E Y
53R, Hrh ECM K&/ 7E ECM UTARAY i 72
REEENEH 7576 5 ECM HIME@EEZ o, MMP-9

®&1 /MR MMP-9, TIMP-1 PU {E Y bk %
Table 1 The comparison of the positive unit of MMP-9

and TIMP-1 in mice (wxs)
Group n  MMP-9 PU(%) TIMP-1 PU(%)
A 15 576 £2.13 5.24+2.22
B 16 6.89 +2.66" 18.04 +7.70Y%
C 14 17.33x6.03% 13.36 £ 6.03%
D 14 23.78 +4.68 9.87 +3.36
E 14 8.91+3.32% 15.55 +6.013%
F 14 34.34+8.73 9.21 +3.35%
G 14 8.88 +£2.98% 14.92 + 6.07%

Compared with the normal group,1) P<0.05; Compared
with the treated groups,2)P < 0.05;Compared with the
predisone + enalapril + low concentration Yishen Decoction
group, 3) P < 0.05 ; Compared with the high concentration Yishen
Decoction group,4)P > 0.05;Compared with the predisone +
enalapril + low concentration concentration Yishen Decoction

group,5)P > 0.05

F2 MREHELR MMP-9, TIMP-1lmRNA ik
Table 2 The expression of MMP-9 and TIMP-1mRNA

in the kidney tissue of mice (¥ +s)

Group n  MMP-9 PU(%) TIMP-1 PU(%)
A 15  0.107 £0.003 0.110 = 0.007
B 16 0.297+0.025Y 0.884 £ 0.247Y?
C 14 '0.837+0.240° 0.557 =0.102%
D 14 1.113+£0.563  0.312 +0.040
E 14 0.386+0.027Y 0.713 £0.22199
F 14 1.264+0433  0.293 £ 0.068%
G 14 0.340+0.047Y 0.665 +0.198%

Compared with the normal group,1)P < 0.05; Compared
with the treated groups,2)P < 0.05;Compared with the
predisone + enalapril + low concentration Yishen Decoction
group,3)P < 0.05;Compared with the high concentration
Yishen Decoction group,4)P > 0.05;Compared with the
predisone+ enalapril+ low concentration concentration Yishen
Decoction group, 5)P > 0.05

BRIV AR RS F AL 40 TIMP-1 1)t
MMP-1.2.3 .9 ¥WHMHIER , B2 E W8, TIMP-1
TE L TR BN ECM UL AR M B 0% b & 18 1
AU,

g BEIN A [gAN BAS EARSEZAE, LA
8B =R S A A, AN R KRR R R I KR
WoARE, IAREZEFR U ECM BHSHER
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3 MMP-9 k%
j: Fig.3 Expression of MMP-9

A ; Control group;B;Model group;C:Predisone+enalapril group;D:Predisone+enalapril+low group;E:Low concentration Yishen Decoction group;

= 7 # 5

F:Predisone+ enalapril+ high group;G:High concentration Yishen Decoctio group; x200

0 o

i’@ Lo 73

A : Control group;B:Model group;C ;Predisone-+enalapril group;D:Predisone+enalapril+low group;E:Low concentration Yishen Decoction group;

F : Predisone+ enalapril+ high group;G:High concentration Yishen Decoctio group; %200

5 B MMP-9 56361 i 2k &
Fig.5 The fluorescent expanding cures of MMP-9 in

samples
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6 BEEZS TIMP-1 53¢ 1 dh 2k &
Fig.6 The fluorescent expanding cures of TIMP-1 in

samples
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1R YT 4 MMP-9mRNA K & [ 3 15 558 T TIMP-
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