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[HE] B8 FRHFEERNXGAOM KB CUBFERBHEHENT., vE RAREE-BEEAMY
B BERRLOIRAEHR(FBC) 8 FBCHEF ALK MARRKENAFEANEKN XGA K. &M 0.V
MR, 3% % £ & % B (MMP-1, MMP-2  MMP-9) J 41 8130 # 4 (TIMP-1, TIMP-2)mRNA B RiX K ¥. &4
ERRAKELHERBONEARY, ZEEHENLI IBROAN XCAA. FREXHARBFERE ;£ F XGA
# A [ 7] 8 (0. 5~10. 0 mg/kg) F1 F £ AR E] (7~28 d) B9 XGA, W2 i 7 [ A7 B SR & om Ak (P-T-NP), T &Y
BIRER R (I -CTP) . i B B E [ (Ang ) MIA &K & (ET) KL, Masson J G RELHLALBIRER . %
AL ME O AL MMP-2 MMP-9 X TIMP-1 9%k, &R S TRRAKEAMARRE BE XGA 7,0 MR %
KL .0V BEEE, TIMP-1, TIMP-2 mRNA § %% K % Bf T M, i MMP-1, MMP-2, MMP-9 mRNA # %3k K
KA LS, BBE XGA FB A makfk Aot Mg EKTIEH T RER LA, £ FoiIKRARFENRE XGA 7, 0L #
P-M-NP, I -CTP,Angll .ET 2% s i A% B T ¥ (0. 5 mg/kg BB ; A 5,10 mg/kg F 2 4H LM
MMPs/TIMP {8 8k i 48 55 B 38 1 ; B BE XGA PR, ERELZHMM. 5 Fok0 K XGA 10 mg/kg,
B # ET KF .00 MMPs/TIMP WAEZEHRIT 7 d B 5Bt AR Koh, & 4 M % 55 b5 Bk i 41 99 B F B,
AL MMPs/TIMP W sk i 4195 B30, EREHZ R R ER , L R T EHB K. 5B XGA TR D LB
TR AT 1L, WL 0 BT B Ay 390 1 BB 1Y R 586 RO B R
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Effects of astragaloside I on metabolism of cardiac collagen in rats

and its mechanisms
NING Xianfeng, LIN Yi, CHEN Yu, etal
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Qingdao 266003, China

[Abstract] Objective To investigate the effects of astragaloside IV (XGA) on metabolism of cardiac collagen
in rats and its possible mechanisms. Methods The myocardial fibroblast cells (FBC) were isolated from rats by
collagenase and trypsinase digestion method, and cultured stably. After incubation with different concentrations of XGA
for various durations, the mRNA expression levels of type I , I , I collagens, matris metalloproteinase-1 (MMP-1),
MMP-2, MMP-9, tissue inhibitor of metalloproteinase-1 (TIMP-1), and TIMP-2 in the cells were measured. The rat
models of acute myocardial infarction were induced by ligation of left anterior descending coronary artery and the sur-
vivors were randomly divided into ischemic group and XGA group; meanwhile, normal group and sham-operated
group were also established. After administration of different doses of XGA (0. 5-10. 0 mg/kg) for various durations
(7-28 d), the serum concentrations of angiotensin]] (Angll ), endothelin (ET), carboxyterminal procollagen type I
propeptide ( I -CTP) and aminoterminal procollagen type [l propeptide (P-I1-NP) were measured. The alteration of
myocardial collagen was observed with Masson's staining, and the expression levels of MMP-2, MMP-9, and TIMP-1
in myocardial tissue were detected immunohistochemically. Results XGA reduced the mRNA expression levels of
typel, [l and [V collagens, TIMP-1, and TIMP-2, and elevated the mRNA expression levels of MMP-1, MMP-2, and
MMP-9 in FBC in a concentration- and time-dependent manner. After XGA administration, the serum levels of P-][[ -
NP, I -CTP, Angll ,» and ET decreased significantly in all dose groups except 0. 5mg/kg group, and the ratio of
MMPs/TIMP increased markedly in 5 and 10mg/kg groups compared with ischemic group, and the effects were in a
dose-dependent manner. Except ET at all predetermined time points and the ratio of MMPs/TIMP on day 7, all the
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serum indices decreased markedly after XGA administration at a dose of 10 mg/kg, and the ratio of MMPs/TIMP

increased significantly; the effects were in a time-dependent manner. Conclusion

XGA can markedly reduce the

myocardial collagen formation, and the mechanisms are possibly related with its roles in inhibiting collagen synthesis and

promoting collagen degradation.

[Key words] collagen; fibroblasts; myocardial infarction; rats; astragaloside [V

#HEBMR (astragaloside IV, XGA) 225 &
ENEEFEHERS W ERERKS S0 EER
B, BEBRN BTN ELIBREFTNH
P AT, 8T 1 B VR AT B AR S O ILER BE (myo-
cardial infarction, MD K 8.0 LB R & & . & L
ThEE, F 81 % MI K B i 18 B2 995 22 3501 J5 B 19 i &
23 # Il (angiotensin, Ang [l ) ¥k fF 7=tk B @t 7,
BEEBE XGA X0 UL RV & HLE BT
ERGHR. 2LV ARKBRARAREFRRE
1Ml KBARA, REHFR XGA X0 WL E K & i
FHHFITEMH.

1 #85%K%

1.1 %%#% EHEEREH Wistar KB 195
R, RE 130~250g, HE S LRV MY ER
g4t , ¥F 774 5 : SCXK (%) 20030010, 46 5% F
SPF &R0 . HFBEN 20~25C, 43T
BESS%~65% . KEMAHBR KK BET#
12 h; e 70 RKR(EE 130~150 g) HF L AL
GHEARNSB BERNLEE KA 125 ARR &
H200~250 )BENL A HWERA . BFRAFMFAR
H, FREAS R, BFAA I R, ARG NEKXR
OIEERR S BRATRE Kb F R, R, RE 24 h
W1 R, FRAE 108 B, 2+ 22 57 4R 5 Bk A &
.4 & ML KEEM, 86 RABRFARAR. RE
24 hi 14 HBETs, 77 3% E % Bl AL 2 o4 B i 40 (M
H)fXGAH., prmA 8 R.BARGFH 2 XE. B
KAFHEBESEBELEK 1 ml, #4528 d;XGAH
64 R, Eh 32 BB N4 A, AREE 2XE. &
Bl F XGA 0.5,2.5,5.0,10. 0 mg/(kg « d) B
HH 28 GHRBZAFHAIN4A BREE 2R
. 8F XGA 10. 0 mg/(kg - ) BB T 5, ANt
E48% 7,14,21,28 d, XGA i EH HEYH
Fh K RE BT R L (2h R 95 %, 3t 5 110781-200512),
1.2 SMAHBR@MEG LB BHAPELE KR
AR EE&ZGTHFBEBRE OB, LEBEA PBS &
PEBROEN. AR RM, RA 1 mm® K/ANGH
R, MA 0 1% EEAMS 0.5 B EM T 37C
KB P BENI:H 5 min RE—~KKLBR. &
EHRAB WL, BRURENHELBEANMERES
10% B8 4 1L & 9 DMEM 55 5 % & 1k 46, B O
(12 000X g)10 min J5 T MW ARA S 10% 84
4 M¥E K DMEM B HI R ARB R, 27T

25 mUIE T, B 37C.5%CO M N 5.
ERNERAEZEEWE IhN T A0 NMRA%
i, FRNBAROCINRAEIRATER,
HEESHMBETUZE, LARAEERAKRE,
2~3 dEIEMERE. AMHINEF.ERE. K
R BEZH BEX EHER, XA XKL
B EEEALRGERAERENBESAARZE
BRRATRRNE HEEEISKU B IHE
FREREER MBS AR EHE TR
BAERESKLUT).,

L3 @mesd HIFHE 40N %4 20
M.k 2., A410 A HA 0,0.001,
0. 002, 0. 003, 0. 005, 0. 01, 0. 015, 0. 02, 0. 025,
0.03 ml iy XCA R BRAHERMPAB(1g/L). R
EMALEFBEZE 10 ml, HEFREA XGA W EHH
A% 0,0.1,0.2,0.3,0.5,1.0,1.5,2.0,2.5,
3.0 mg/L, %53 24h 5B RNA;BA .10 4R
H%F0.03 ml XGA RPEAERNHER, AR5
A9 97 ml HEFB EER XCGA KWEEN
3.0 mg/L,¥% 0,0.5,1.0,1.5,2.0,3.0,5.0,10,
12,24 h [543 HIRH RNA,

1.4 T.M.NEKRR, XA 42 &% G % (matrix
metalloproteinase, MMP) & # 48 £ # 4| # (tissue
inhibitor of metalloproteinase, TIMP) ,Angl . A
B #* (endothelin, ET) f # 4t £ X B F B1(transfor-
ming growth factor g1, TGF-81)mRNA 4 ik K ¢
& 4 REMH RNA s & (L BE£5%
EPTBRAERAT WL BT EER RNA, AE
BMEASTMEEEME. UL GAPDH yNEH,
Fi Primer Express 2. 0 #3319, FFnE 1.
% A One Step RT-PCR 7 & (QIAGEN 2+ &) 3
& mRNA, B 10p! ¥ 7E&0.5 mmol/L &
HZ e 1. 5B PRk, KT TM
BIHPWHABR, L UVipro EAEK ST R4
B W LS K mRNA 5 GAPDH mRNA # H.{,
PHREEHRBENHENREE EXEARSES
W BN RXEMNEHE.

1.5 MIkRA#B &4 & 2K Fishbein H
T, KBREEEXR, HELK, WAKRLHE
B BB A BUE 4~5 BE R A B AL, 5T
Mg ST, REOM L 50 TRGFRE
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x1 @HasIHEFERN

3] ¥y TH#siY PR BEKE
HER 5'-ATCTAACATGCCGCCTGAAGAA-3' 5'-AGTGTAGCCCAGGATGCCCT-3' 105bp
MMP-1 5'-TTTGAGGAGGAAGGCGATATTGT-3' 5-GCTGGAAAGTGTGAGCAAGCTTA-3' 103bp
MMP-2 5'-CCGGAGATCTGCAAACAGGA-3' 5'-GGTGTCACTGTCCGCCAAATA-3' 192bp
MMP-9 5'-GGCTTCCCTCTGAATAAAGACGA-3'  5-GGTTCAGTTGTGGTGGTGGC-3' 198b
TIMP-1 5'-ACGAGACCACCTTATACCAGCGT-3'  5-TGTAGGCGTACCGGATATCTGC-3' 160bp
TIMP-2 5'-GAGCCTGAACCACAGGTACCAG-3’' 5'-CAGTCCATCCAGAGGCACTCA-3' 198bp
T#EE 5-CCAACGAGATCGAGCTCAGG-3 5'-GACTGTCTTGCCCCAAGTTCC-3' 232bp
MEKEE 5-CGTGGCTCTAATGGCATCAAA-3' 5'-TGGACTACCAACTGCACCCTG-3' 265bp
NEEE 5-ATCAAGGTTGGCCAGGAGCT-3' 5'-CTTTGAACCTGTGATCCCTGGA-3' 106bp
Angll 5'-CGGAGGCAAATCTGAACAACAT-3'  5-TCGGCTGTTCCTCCTCTCCT-3' 296bp
ET 5'-GAAACTACGAAGGTTGGAGGCC-3'  5-TTGTGCGTCAACTTCTGGTCTCT-3' 280bp
TGF-g1 5'-TTCAGCGCTCACTGCTCTTGT-3' 5'-TGTCATGGATGGTGCCCAG-3' 172bp

B.MMP.ERE&REAR: TIMP.EF 2 RBABARMMY; Angll .M EEKKIET: AR TGFBL: 4 K H

Fpl

RTHIIHBAREAEGZSECEREXERLTH
2 mm4t % [ —#B 5 MR & LR 30 Bk A B P X, 4%
LEHAEZEA LEFFES; CRE I KR
I&BEHA) AHELB.STRSEHMLER.S
REME BESBEHEN QRS EHE R R KRG
KB FARBINR . PRBE XA M, &2 XA
OEHERK REESENAEEER 3d LIBR; &
(48 R 80 000 U/d, B S .

1.6 £k AngI.ET-1. I BT AR H# A B K
(carboxy-terminal propeptide of procollagen type
1,I1-CTP).II % # & & & % % Ak (amino-terminal
propeptide of typelll procollagen,P-TI-NP) & &
#ME MARKRHTELRE 28 REFRM,B.L,
mEE F-80CHMTRFHN. KA ELISA ik
W Z Mm% Angll \ET-1, I -CTP.P-MI-NP #K ¥,
7AW 8 % E BPB Biomedicals A 7],

1.7 MMP A TIMP #® & A% XKEJEHB.L
BBRELERELE.ABEEARELNHAHA,
BEEHSaARfEk . MR RE. XASEHLE
.0 L4 81 MMP-2 , MMP-9 1 TIMP-1 383X .
UERABNERES G THREEIHE. 6
LR RAMEE Opton BB REHAT I, B
TR BEPL T 5 R AE B, W i X P
WAEFEMERBREARX. FHRLSATE=2
CEBREE X ER) /n(n X B R atH B HL 3
—AMRFHTITHRBEEBOHEE I HEUET

MRS R EEE.

1.8 ~=MAH Masson & OMASRGET R
G K WELMEROEPREE,LO0.2%
KERBRBRSZ, 1Y EER KB RALE 3~
5 min, R/AZKE, EEARFZBE S 5 min, F
BLO. 2% VKEERR IS WAL 38 1 min, 5% ZBEREKZ
Bk, —HEEH, BFUFERESF. Mas-
son =@ kLR HE Raxi BWE, LAag
RBEFEAERRE AHARERAE, ARE AN
HESOGE . ARREBREG.

1.9 #it#Fsm KA SPSS13. 0 KRG #1743
A ERU s RR,RAFEMM G RR, P
0.05 HERAFLIHH*E XL,

2 & R

2.1 XGA 3} W& 5 % 42 B BLE R .MMPs % %
TIMP.Ang [I.ET # TGF-g1 mRNA ki ¢ ¥ &5
BRE2,3, HF XGA B, DALRA AR H
I.00.V&EE, MMP-1, MMP-2, MMP-9, TIMP-
1, TIMP-2,Ang I , ET 1 TGF-B, mRNA % 3%;
BTFARFEWREMERTRRNEG XGA &, 0 NMR
AHeEHEBRT .M.V EEE, TIMP-1, TIMP-Z, Ang
1 ,ET # TGF-3,mRNA B FKXK¥EH B FBE, T
MMP-1,MMP-2,MMP-9 mRNA i £ ik Kk ¥ & B
L3, BREE XGA ¥ B 64 38 fm 5 B {8 9 2E & i &
HHTF R EFA; B 0. IVE K E, TIMP-1, TIMP-2,
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£2 FEREXGAER 24 BAOMAAREMT M.V KR, MMPs ¥i) mRNA 1§%f %5 HE

XGA(mg/L) BEI BRI KEEN TIMP-1 TIMP-2 MMP1 MMP-2 MMP-9 Angll ET
0.0 0.828  0.779 0.337 0,949  0.812  0.244  0.423  0.324  0.568  0.887
0.1 0.892  0.776 0.239  0.82  0.89  0.359 0,473  0.431  0.557  0.891
0.2 0.769  0.546 0.226  0.822  0.73¢  0.319  0.498  0.456  0.683  0.659
0.3 0.753  0.631 0.279  0.798  0.785  0.276  0.521  0.487  0.523  0.727
0.5 0.759  0.538 0.217  0.812  0.725  0.354  0.529  0.429  0.491  0.598
1.0 0.731  0.511 0.209  0.653  0.655  0.386  0.657  0.436  0.482  0.577
L5 0.739 0,497 0.289  0.629  0.687  0.395  0.689  0.498  0.525  0.529
2.0 0.532  0.682 0.176  0.677  0.531 0,438  0.645  0.467  0.479  0.510
2.5 0.696  0.463 0.198  0.591  0.597  0.519  0.876  0.528  0.446  0.493
3.0 0.495  0.435  0.125 0,583  0.493  0.467  0.956  0.537  0.432  0.489

HE:XGA.HERN
#*3 3.0mg/L XGA EAAEHAEBLOMAAEMMRT . 0.V EBE,MMPs mRNA 4834 RiAE

e FAetEI(h) BRI KEND HKEN TIMP-1 TIMP-2 MMP-1 MMP-2 MMP-9  Angll ET
0.0 0. 649 0. 832 0. 871 0.391 0.773 0.102 0. 851 0. 435 0.974 0. 957
0.5 0.732 0. 859 0. 803 0. 385 0.719 0.104 0. 880 0. 458 0. 835 0. 947
1.0 0.732 0.811 0. 733 0.349 0. 810 0.118 0.903 0. 433 0. 831 0. 935
1.5 0.628 0. 805 0. 827 0.334 0.705 0.151 0.913 0. 461 0. 827 0. 826
2.0 0.553 0.793 0. 769 0.327 0. 694 0.138 0.922 0. 499 0.736 0.791
3.0 0. 480 0.671 0. 751 0.328 0. 689 0.137 0.947 0. 499 0.729 0. 788
5.0 0.457 0.637 0.719 0.314 0.712 0.169 0.943 0. 531 0.695 0. 759
10.0 0. 428 0.596 0. 683 0.311 0.653 0.199 0.971 0.538 0.722 0,728
12.0 0. 395 0.594 0. 622 0. 297 0.597 0. 203 0. 954 0. 506 0. 686 0. 694
24.0 0. 385 0. 552 0. 549 0. 285 0.616 0. 225 0.958 0. 557 0. 632 0. 615

AngIl ,ET #1 TGF-B, mRNA %Ak ¥ 5 XGA
B ¥ BE A0 AE R &) IR 2 £ 26 (r=—0. 637 ~—0, 973
F1—0.736 ~—0.917; P= 0~0, 048 F 0~0. 015), i
MMP-1, MMP-2, MMP-9 mRNA & &x kK F 5
XGAMEEMERNEBERRX (r=0. 746~
0.899F1 0. 672 ~ 0. 962, P=0~0. 013 f1 0 ~
0.034),

2.2 XGA st x K &% Angll .ET. I-CTP % P-
MI-NPAREF&BH FRIEXL. SFAREFANEN
XGA 5, L # ET. I-CTP #1 P-I-NP &
0. 5mg/kegf| B A K G MA XK BEI, KA % H
BB T ;36 XGA Al BAEM, % Angll.
ET.]1-CTP #1 P-II-NP Z#H FB. 4 F AR XGA

10 mg/kg, FAZ/S 7,14,21,28 d, K B 15 Angll .
ET.I-CTP #1 P-II-NP &8t 4H8A B T B; 3 b
XGA B R WK, KB I # Angl .ET, I-
CTP#1 P-MI-NP K ZH T HAZG 28d 5
21 dRf 8, M Angll \ET. I-CTP #1 P-II-NP
KT B 82 (P>0.05),

2.3 XGA st 4 ¥ MMP-2,MMP-¢ % TIMP-
1AERFE YR WES5,6, EHHARBERA
L MMP-2 MMP-9 & TIMP-1 2K F &%,
e i A g i X AR SRl RGP ERAKF &K,
HRMXARIKERERNXFRZE. 4FFMR
FIBMAFERSEH XGA 5, RIEFRE 0. 5 mg/ke
Bif K B R a1 8k aln X0 L MMP-2 \MMP-9 3K
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% 4 XGA TR BRI EE At @7 A RBE USRS D RAIROLM (n=8,xLs)

g Ang ]l (nmol/L) ET(ng/L) 1-CTP(ng/L) P-[1-NP(nmol/L)
ER4 3.5%0.5 447 38t4f 517
BFERA 3.6+0.6f 444 40+4' 5418
MI 4 6.7+0. 9% 80+ 5% 96+ 7% 9618
XGA 4
FI B (mg/kg; 58 28 X)
0.5 6,240, 5% 827 984 9™ 96+ 6™
2.5 5,740, 448 74 6% 871 5% 89+ s
5.0 5,140, 54 65+ 34 736%™ 7844
10.0 4,340, 4" 56+ 6™ 56+ b 65+ 54
B} /8] (d;10mg/kg)
7 5,640, 8% 75+ 6% 80+ 9 86 7%
14 5.0%0, 5% 66 £ 5% 665 78+ 640
21 4,540, 68 58+ 84 59+ g 6665
28 4,340, 4% 56 644 5646 65580

B ML LS T-CTP. 1 AT MR MR 2 Bk, P-I1-NP. [ B i B2 R S &5 Bk, 5 1E % 4 %, P<<0. 05, *P<0. 01
(Angll :q=0. 52~15.10,ET;q=0. 43~17. 68, ] -CTP:q=0. 66~25. 64, P-[-NP:q=1. 24~20. 04) ; 5BFRA K, ‘P<
0.05, 4P<0.01(Ang Il :q=0.52~12.56,ET:q=5.75~18.10, [ -CTP:q=6, 88~24. 98,P-[[-NP;q=1, 24~18, 80) ; 5k it
H L, P<0.05, {P<0.01(Ang]l :q=2.02~14.58,ET:q=0.73~17. 38, [ -CTP:q=0. 90~24, 74,P-[[-NP:q=0, 23~
19.80) ;%5 0. 5mg/kg 7 B 4 H. 4% ,¢ P<0.05,* P<<0. 01(Ang [l :q=2. 51~9. 50, ET.q=3. 84~12, 36, [ -CTP:q=14. 42~
18.10,P-1-NP:q=3.37~14. 11); 5 i 2§ 7d 4 H.#,' P<<0. 05, P<<0. 01(Ang Il :q=2.98~6. 46,ET:q=3. 75~8. 99,
I1-CTP:q=5. 96~10. 44,P-[[-NP.q=3. 29~9. 25)

%5 HAXROEIEGRDEK TIMP-1, MMP-2 MMP-9 %X F MR B EE (n=8,71s)

A5 TIMP-1 MMP-2 MMP-9 MMPs/TIMP H.{&
ER4 7.7+1.2 12.1£2. 9 12.0+£2. 4 3,2140.91°
BERA 7.9+1.3 11.942. 4 1,742, 4 3.08+0. 81"
MI 4 46,943, 0% 18,742, 9% 16. 62. 6% 0.7510. 11%
XGA #
7 (mg/kg; % 28 K)
0.5 44,812, 4% 19,143, 0™ 17.1%2. 5% 0. 81£0, 09
2.5 36.5+3. 14 27.312. 8%® 25, 53, o™ 1.46+0.18%
5.0 27. 643, 2M% 36, 143, 5% 33, 344, 50 2.55+0. 39
0.01 1. 142, 6% 48,243, 2mn 45,943, ghid 8.90+2, 0k
B[] (d; 10mg/kg)
7 37,412, 0 28.4%3, 1% 27,443, 4% 1.5010.19%
14 23,742, 4% 37.143, 7% 35.2+3. 9% 3,070, 374
21 12,442, 646 45,313, 6™ 44,814, 2% 7.58+1, 8™
28 11,112, 6% 48,2143, 26 45,913, 9% 8.90+2, 084

. 5FEHEHHE,. P<0.01(TIMP-1; q=6.07~70. 44 ,MMP-2.q=0. 30~51. 65, MMP-9:q=0. 38~44. 90); 5 F R4
K8 ,¢ P<<0. 01(TIMP-1:q=0. 28~70. 17, MMP-2,q=0. 30~51. 95, MMP-9:q=0. 38~43. 84) ; 5t Il 4 tk ¥, P<<0. 01
(TIMP-1,q=3. 76~70. 44, MMP-2,q=0. 58 ~42. 25, MMP-9:q=6. 47~38. 81); 50. 5 mg/kg4l L ," P<0. 01( TIMP-1,
q=14.95~60. 62, MMP-2.q=11. 79~41. 67,MMP-9; q=11.13~38.11); 5% 7 d 4 L ,’ P<<0. 01(TIMP-1,q=24. 51
~74.21,MMP-2:q=12. 53~28. 40, MMP-9; q=10. 34~24, 44)
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%6 FAXROEHRME TIMP-1 MMP-2 MMP-9 R FHRA AP EE (n=8,2+s)

451 TIMP-1 MMP-2 MMP-9 MMPs/TIMP ({4
M1 4 " 65.31+2.2 34.3%2.7 32,543.6 0.97=+0.08
XGAH
B (mg/ke; 5 28 X)
0.5 64.242.3 35.743.1 34.1+3.0 1.09+0.08
2.5 57. 442, o™ 43.7+2.6% 41.9+3.0% 1.49+0. 10™
5.0 46.8%2. 0™ 54,8+3, 3% 53,813, g% 2,320, 19™
10.0 30.9+2. 5% 68.0+3. 2% 66. 614, 4% 4.39+0. 42%
B ] (d; 10mg/ kg
7 51.4+£3.3° 47.7+2.7° 45.6+3.1° 1.8240.12%
14 42.6+2. 3% 56.9+ 2, 5™ 53.9+2, 7 2.6140. 18"
21 35.7+2. 8% 64.8+3. 4 63.5+3. 8" 3.61%0. 35%
28 30.942. 5 68. 0+ 3. 2 66. 64, 4% 4,3940. 424

& 54 e, P<<0.01(TIMP-1:q=8.81~69. 00, MMP-2:q=2. 11~51, 17, MMP-9.:q=2. 02~43. 72); 50. 5 mg/kg
A H 8,4 P<<0. 01(TIMP-1:q=12. 25~60. 19, MMP-2.:q=12. 13~49. 06, MMP-9.:q=9, 99~41.70) ; 5/H%§ 7 d A &, P<
0. 01(TIMP-1.:q=15. 95~37. 00, MMP-2:q=13. 95~30. 79, MMP-9.q=10. 61~26. 91)

KFEfrm 4 X 8250, HALH 50 X Mkt
11 X0 L MMP-2 1 MMP-9 %3k 7K -2 8 8 & T 5
m4, HERA%AF R mAaAZa R E R RE
JK -4 38 s T TIMP-1 Rk /K S 88 fak i K BB @ &
15 , EL 6 FA 25 300 B i 186 i F R 25 et (] A ZE e LR A K
FEE W BB X A F A K F 8 e R i X B
BE.

2.4 wparEs A1 DINHA Masson
& B Rk 4 K B sRm X IEHOHASANE . ARZU
WM RLEHASN, M KO NHS KX OLF
RERFESBEEERARBFERAVENM A TR
R EMAREF AN XGA F, CMAABRRS
BRAEMNRO0.5 mg/kg WEEHAERAHE S,
F A& 4 B A 25 50 B A 38 o A R 2 e [R] A FE L, 0 L
HEKBEEBRESHD .

3 W #

BENEAPHZ— SRR . 2. EF%2
AL O EREREFANEIRRRTRER,
He XCGANHFERS RABNEREZHES
& 0.095~1. 40 mg, A 5 HE S AR 2.4%7"7, B
RiEL, HERGTAHCNBERER . SECN ]
BOMARFEEAY, B XGA 885 ¥ WO UREA
wHAMAERE., 2XRER. S TARAEHAR
&l fE F Bt 1] B9 XGA J5, Masson B¢ 8 8RO WUEFE

KRL LH SR R & B B A 25 50 & 849 3% hn # R 25 B
[A] B FE & T R 2L, 3B R XGA ] /00 UBEFE K
RONMALRKBESE.

XGA B LI AR KR & BHHLE HATM AR
B.E2H5ANTHESUTERAX . (DWHONH
ARFEAER. EERA. BT XGA 5, OB 44
MigFER ] (. VEER mRNA #/KFF %, HEE
XGA 7| B #y 3% hn o 1€ F of o] 89 SE K T B, R
XGA Tyl HLEL £ 45 40 M B R i & i . MI 34
BEIME RIEL, LIER KR ME I-CTP f1 P-
I-NPHEBTEXAMBERAAKXE ST XGA
JB L AVEFE KR 1 -CTP #1 P-1I-NP F§ A 2559
EM ARG RIAOERZHES. HF 1-CTP
AMP-M-NPROMFERFERST .M HEEAR
SBRpEAKFRIEY, HEN LTRSS RN
Pr; m¥E 1 -CTP #1 P-T1-NP 7K & &5 % o M K
BL LA SR RS ROERBES, Hit, FRZER
BRXGAMHT LIERARLCNARY KRS
. ({230 WU R FEE. MMPs & TIMPs &%
EONBREERIREESEENERE, MMPs/
TIMPs WHI. AR SGBLOZEN ONFELBHE
#RH. MMPs/TIMPs W {8 1% & A& # F B 5 %
BB BN, MRS RBERES
B 4 7T 38 eE R 5w K B AL A 41t MMIP-2 i
A8 WP TIMP-1 (& &, AT B B IV R B S5
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1~5. EHA KR ONAR;6~10. 5l d KB OIAER;11~15:XGA 2.5 mg/ (kg » d) X 28 d;16 ~20:XGA 5.0 mg/ (kg * d)
X 28 d;21~25:XGA 10. 0 mg/ (kg « d) X 28 d;26~30:XGA 10. 0 mg/(kg/d) X7 d;31~35; XGA 10. 0 mg/(kg + d) X 14 d;36~
40:XGA 10.0 mg/(kg » d) X 21 d;41~45.XGA 10.0 mg/ (kg » d) X28 d; BT H A %E £ . HE 166, MMP-2 ik (IHC ),
MMP-9 5% (IHC #:45) ; TIMP-1 %35 (IHC % 8) ; Masson i 5

FHER. EERA LT XGA B, 0NMBRAEH  EIRAROESXEE TIMP-1 KFHHAZGRER
2 TIMP-1 #1 TIMP-2 mRNA #REKFAE R T #0025 68 6 9 1 K & #F T BE, T MMP-2 &
B, T MMP-1, MMP-2, MMP-9 mRNA Ry #isK  MMP-9 /K5 0 A 24 30 8 64 38 fn 70 A 24 s 1) 9 2E
FYEREF  BHHE XGA REMMMAEEKNE KEFHA . H it MMPs/TIMP t: {E 55 #F 1% bn.
KWk, #®7,XGA o[ MMPs/TIMPs bl #+  ERER#F—HRR,XGA T30 LB R K AR .
F. MISh P #RIAO 45 RIiESL, A F XGA 5.0 (FHE 174 T)
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