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Abstract

AIM: To investigate the effect of small interfering
RNA (siRNA)-mediated down-regulation
of receptor for advanced glycation end
products (RAGE) on the expression of matrix
metalloproteinase-1 (MMP-1) and tissue inhibitor
of metalloproteinase-1 (TIMP-1) in primary rat
hepatic stellate cells (HSCs) and hepatic fibrosis
(HF).

METHODS: In in vitro experiment, primary rat
HSCs were cultured and isolated. The pAKD-
GR126 vector carrying siRNA targeting RAGE
was constructed and transfected to primary
rat HSCs. Blank cells and cells transfected with
unspecific siRNA vector pAKD-NC were used
as controls. In in vivo experiment, liver fibrosis
was induced in SD rats with CCl,. pAKD-GR126
was transfected to liver fibrosis rats at different
doses via the tail vein. A blank group, a liver
fibrosis model group and an unspecific siRNA
vector pAKD-NC-transfected group were used
as controls. Real-time PCR and Western blot
were used to detect the expression of RAGE,
MMP-1 and TIMP-1. The histological changes
of the liver were observed by HE and Masson
staining methods.

RESULTS: The mRNA and protein expression
of RAGE and TIMP-1 in pAKD-GR126-
transfected primary HSCs was significantly
lower than that in the blank group and
unspecific siRNA vector pAKD-NC-transfected
group (P < 0.05 for all). However, the level of
MMP-1 in pAKD-GR126-transfected primary
HSCs was significantly higher than that in
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the blank group and pAKD-NC-transfected
group (P < 0.05 for all). In vivo, the mRNA and
protein expression of RAGE and TIMP-1 was
significantly lower and that of MMP-1 was
significantly higher in the low-, medium-, and
high-dose RAGE siRNA groups than in the liver
fibrosis model group (P < 0.05 for all). Compared
with the liver fibrosis model group, liver fibrosis
was significantly milder in the low-, medium-,
and high-dose RAGE siRNA groups, especially
the high-dose group.

CONCLUSION: RAGE specific siRNA could
decrease the expression of RAGE and TIMP-1,
increase the expression of MMP-1 in primary
rat HSCs and HF rats, and reduce the degree
of rat hepatic fibrosis.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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B &#Y: 3850 200 AL P 4 % 4K (receptor for
advanced glycation end products, RAGE)4 514
[ FHRNA(small interfering RNA, siRNA)*f /&
AR K BT Z Ik 4m it (hepatic stellate cells, HSCs)
FofF 41 4t (hepatic fibrosis, HF) X FATIE A&
Ji 4 J% % & BE-1(matrix metalloproteinase-1,
MMP-1) % 4% % & B4 28 39 4) B -F-1(tissue
inhibitor of metalloproteinase-1, TIMP-1)4& i #

AL

Fik: 5 53R BRARKAHSCs, HRAGEH
FHESiRNA KA HARpAKD-GR12645 AN
RARKHAHSCs, AT G UAFedk e EHF 1
siRNA & ik HhpAKD-NCZL 4 3+ 1&, 53
&R B3 62 S PCRA=Western bloti ]
BB RARKAHSCsFRAGE. MMP-1#4=
TIMP-149mRNAR & & 49 &4 ; 4 &CCl,
FHFOHFR ZAER, B RE %7 A Z6H
pAKD-GR126% E#hk-FAmABLE KR, v
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B AT RRAL(NCER) . AR 28 (FM) A= 3F 4F
FEsiRNAZ X B ARp AKD-NCLL(NS4L)
TR, 47 & Al PCRF=Western blot# ] &-48
RKRAMFALZPRAGE. MMP-14TIMP-1%9
mMRNAZ & & ¢ %3k . % HLHE & Massonfiz &
Fe b, KE TR, WEEEFARBASY
R,

R 4% FpAKD-GR126%9 RAKHSCs ¥,
RAGE#TIMP-1#9mRNAF & & 6 & &
RBERTE O3B AFpAKD-NCL(3
P<0.05), MMP-1#mRNA#F & & #) k&
BEHTEZONBAfpAKD-NCL(H
P<0.05). ks, 5FMLARL, pAKD-
GRI126/0F &8 97 (LT4). ¥ 7 && 57
E(MTA). & A 2% 7 AHTHA)HIRAGE
FoTIMP-149mRNAFo & & £k A R F 42
JE# 4K (39.P<0.05), MMP-149mRNAf= &
B & ik ¥ A R B AR 6 56 hm(3.P<0.05), H
5pAKD-GRI26 Z 5 Z4R Fi % . KA TN
R, LT, MTAFHTLH L LA FM
A FNSUAARI, A R0 MR, HA
HT4Lm %% & A 2.

£E18: RAGE# F M siRNAZ R A& K RHSCs
FaHF X A A 3 467 HIRAGEFTIMP-149
Fik, FARBEMMP-164 &5, 18 K R EHF
0 A2 R 52
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KR R4, BRI EAL A =M 2 1 BT
EREAR-1;, R EQBASMHEEF-1

BOIRIR: HF R, M4 A 4 4k (hepatic
fibrosis, HF) & &£ 89 5T M4 A T #—F #9K18,
A B G STHF SR A TR, RA189 5 50N 28 e Fo
28 R T A AR W B0 M IR AL 25 = 4 AR (receptor
for advanced glycation end products, RAGE).
KR 4% G B-1(matrix metalloproteinase-1,
MMP-1). & &% G842 374 BT -1(tissue
inhibitor of metalloproteinase-1, TIMP-1)=-% 2 4]
W AR AR, it HARAGEA B 69 F A 7T # 4
TIMP-1#sMMP-184 &34, 2% &K ZATIEAY
HFA2 B, A ls JRis 5T HRRAL T #7469 %

XIE, BmiR, 65N REBEECETYSERE R
TFHRNAWMMP-1FITIMP-1RAN M. HREA
ZYE  2015; 23(19): 3012-3021 URL: http://www.
wjgnet.com/1009-3079/23/3012.asp DOI: http://dx.doi.
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03I

i A BB SE AL 28 P2 ) (advanced glycation end
products, AGEs)& & A i . gl 5l #% iR
Ry TAE AN 20 BRI AE B
—HERE LN NG Y. WAL &
ZMh(receptor for advanced glycation end
products, RAGE)E Jy52 ik 5 H 45 G E 4 i
K, v ol — RAE %M B R, W
PRI~ B TR AR 4R AL B FkooR RE T AL
EA BT HESE, AGES/RAGEZEifE. &
JE o0 I S5 AR B Y AR 4 A R b ke E AR
. B &R0 CaiZ P sLETR LI AT 2
R4 (hepatic stellate cells, HSCs)AI K B AT
2144k (hepatic fibrosis, HF)FF A RAGEN &
Rik, RAGEFRF /N T RN AR IL B AR AT
8 IR AR BRH S C s 4 i DA S 28 4 Ak K BRH I
RAGESE AL BE NE, AN gemsl =5
2K [ (laminin, LN). 1% §i i J& (procollagen
type III, PIIINP). %M Fi#&(hyaluronic acid,
HA). o-FIENUILENE H(o-smooth muscle
actin, a-SMA). 1% FxB(nuclear factor kB,
NF-kB) & 1 i R mRNAFI & [ i [ F ik,
M fiSprague-Dawley(SD) A FHHEHFFEE
SR R i PR SR S, R AGERF
/N T PERNATR A 1 i] JRALK B HS CsHr
HA A 7B A K K F(transforming
growth factor B1, TGF-B1)F145 4k 4H 414 K Al
“F(connective tissue growth factor, CTGF)H
ik, Hig4 A1k, RAGETEJF A K RHSCs
IS DK B AK PR HE JE J8 5% Wi R RIE FEATS 80,
AHEFUIE LR A GERF 57 s i RN AFE JEAUK B
HSCsHHFKBAIEAXNRAGE. 2485
fi§-1(matrix metalloproteinase-1, MMP-1) }& 4=
J& £ H B 4 2340 X1~ 1(tissue inhibitor of
metalloproteinase-1, TIMP-1)3& Kl & [ &K ik
T R R S e Je H = A R MEAE — 4R, DA

1 #RRT5E

1.1 A4 1% FH 8 Fi e {8 SDRER 108 A, 47
H250-300 g, iEE, W H R R ERIRE SR
bty VIR R . 4% 25 (1§ (Pronase
E). Nycodenzlly H 3 ESigma/A#]; RAGEHF
S siRN ARAH OC i 75 H 40 Rk # & p AK D-

3014

GRI26 A4 T M si RN ABRAH 57 # A%
L HARp AKD-NCH R B TR 724 2= Pl 245
TR T DR . RAGE. MMP-1 .
TIMP-13EH 51V LAY TRAR AT &
i, BARFHI a2 1; TRIzolik 7|4 H Invitrogen
EE A F; cDNAKE & A&, Taqlifly
H 2P 58 Fermentas/A F]; Agaroselld H FUHEF
BiowesA &]; MMP-1. TIMP-1. RAGEE F#i
PRI H Abcam/A 7], CCILA LKA T
I

1.2 7

1.2.1 fmfe 52 o 4 fe 0 B RE9ES dIJEAR
HSCsBEHL/ N A4l. pAKD-GRI12641 A
pAKD-NC4, 3413445 T AGE-BSA 200 mg/L
H¥5, pAKD-GRI12641 flp AKD-NCZH
34 TRAGER: 7 EsiRNAF X #AAp AKD-
GRI26 A4 2 siRN AR IEH Ap AKD-NC
JEYL48 h.

1.2.2 Sy o4l B FFask 22 8% 6 SDK
B 108 ., Bl L7 il & X BEZH(NC )18 R
HFEERIZHO0 R, IEF X REA LL2 mL/kg A i &
o I RO S I s VR B, 20k /wk, 356 wk; HE R Y
41 FH2 mL/kgi 5 8:50%F1CCL,(CCL, 5 Rt
$1 0 TERBNR AR IS, 200wk, 3L6 wk. K
R JE K B AL A R (FM4L). pAKD-
GRI26/NFIEIAITAL(LTYL) . il EiEIT 4
MTH). &EFEEITHMHTA)MpAKD-NCAH
(NSH), %181, BNCAHMT AXTIE. LT
41, MTZ. HTYLKNSY 5 5 4 2 B ik Bk
ERT6X 10", 3X 10", 1X10"particlefJEH
i FEpAKD-GRI126F11 X 10 particleft) 5 41575
EpAKD-NC, 2/0/wk, 36 wk, FMALA T4k
T &5 50T R IR E K3 d)E b5,
R RV I N

1.2.3 S28F 3¢ 8 FPCREM &-20 R KHSCs &
FF4L27 45 A PRAGE. MMP-1ATIMP-1#) %
5 FTRIzolt B 73 Al FE B ZH 4 B RN A,
R A ZHRNAIREE . 46RE, B EEAE3IRECT
YoMl WA R TPCRIGCDNA. 4718 [ v
At 94 CTIAZME2 min, SR 594 ‘CAZPE4S s,
54 ‘CH58 ‘CiB k45 s. 72 CLEfH45 siEfT35
ANMEIRY 1S, FELA72 “CHEMHT min. S ELECt
AR E BT

1.2.4 Western blot# it &20 & X HSCs & AT 20 47
A7 A FPRAGE#AMMP-1 & TIMP-17%& & #) & ik
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& 1 PCR3 |5

5% S|1¥=5 P IZKEbp)
RAGE F: 5'-CCTCTGATTCCTGATGGCAA-3' 1568
R: 5'-CTCCTACTCATGCCCTACCT-3'
MMP-1 F: 5'-TTCAGCCAGGCCCAGGTA-3' 100
R: 5'-TGAGCAGCCACACGATACAAGT-3'
TIMP-17 F: 5'-GAGAAGGGCTACCAGAGCGA-3' 82
R: 5'-TCGAGACCCCAAGGTATTGC-3'
GAPDH F: 5'-GATGCTGGTGCTGAGTATGRCG-3' 200
R: 5'-GTGGTGCAGGATGCATTGCTCTGA-3'

RAGE: (REBEEATYIZN, MMP-1: EMMEEESEE-1; TMP-1: EBESEEELR

HERZF-1.

xR 2 BRMESIRNAXERHSCSHRAGE, MMP-1, TIMP-1 mRNAZRIXHIEZIA

(2-A ACI) (,7 = 3)
- Btw

RAGE TIMP-1 MMP-1
=B4H 1.10+0.16° 1.04 +0.08° 1.04+0.10°
pAKD-GR12642 0.74+0.11 0.54+0.28 1.45+0.08
pAKD-NCZH 1.06 +0.07° 1.01 +0.10° 0.99+0.17°

°P<0.05 vs pAKD-GR12628. siRNA: /J\FHIRNA; HSCs: FTEIR4DI8; RAGE: IBERMEE (L
LIS, MMP-1: ERSBEOE-1; TIMP-1: £ BESiFALSIHRS-1.

I3 HIRBUK BUEARHS CsMIIT IR LR T R A,
FABC AL E A i B IR L. il 45 10% 73 B R
5% it 5 _EAE, RHISDS-PAGEJEL HLIK
SIAT, RISy I BRI 1k gk, (75
V 120 min)5%/Bi 5 4= @53 11 h, IIARAGE.
MMP-1. TIMP-1—#iiF, 4 Cidk. H2K
FITBSTIEBEAR6IK X 10 min, JI AR 1) 47,
FERIFEL h, HTBSTIEPE6IK X 10 min, fi_E
millipore & 5435 F HL - ROGACR B S 5.
1.2.5 BB X2 7E 30 B B R AT AL B o 2
B4 55 12 A b A8 K BR T IR 4 2R, H AR v
K O TR v R 5 e s R A= s B A A R
UKV, ARAR Lh4% 2 58 H R[] 5, A el B3
FT A, & HHE M Masson/B 5 4u i, o #4495
PRRHEE A AERUE B0 T B 7, W8 &2 JFF T %8
FEAS AT,

Beit 24038 4 HISPSS18.048 140 Bk i
TG0 br, LR HHE S Hmean SD®R
N, Z I CBCR F BN 2T 240, IR L
BUORFISNK-gi%:, %5540 4y 4L B kLR R AN
K56, LLP<0.05% 7R 2 F A Gt = L.
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2 ER

2.1 %7 HsiRNA*RKHSCsFRAGE,
MMP-1£#=TIMP-1#9mRNAZ & & % ik 6% vf
EFE YR AGERF 57 MEsiRN AR IA B ARp AKD-
GR126/JEAXHSCsH, HRAGE. TIMP-1{]
mRNAKIE B F (LT 2 HHMpAKD-NCH (3
P<0.05); MMP-1 mRNAIRILEESTEA
HFp AKD-NCA (¥)P<0.05), 2 %46 48t
2. A EH S5pAKD-NCALFRAGE.
MMP-1HMITIMP-1/3% 15 %2 R L HiHF =
X (¥#1P>0.05). 45 R K HpAKD-GR126%K A
IR AGEHF 7 MEsiRNATEJFARHCSsHH AEH 24
IHRAGE. TIMP-1FmRNARIE, MLk
MMP-1[fJmRNAFIA(F2, K1).

Western blot4h R 7k, pAKD-GR12641
RAGE. TIMP-1FfIMMP-1%E [ )ik K
BERTEAHMpAKD-NCH ($1P<0.05),
ER¥A g EE . T HHA5pAKD-NC
HIFRAGE. MMP-1FITIMP-1%& A IR IE
(3P>0.05), ZRBTLGIT¥m N, EREH
pAKD-GRI26%IA IR AGER: 7 MEsiRNATE

3015

WA # A E

AXVLAGEs/
RAGEH N &,
IAAR ) B 4R 1 52
BIRHKRAGE A
B &9 Ak, it
Ho AR K B A Y
R T E&E%
& B 20 42 47 ) B
“F-I(tissue inhibitor of
metalloproteinase-1,
TIMP-1)X5 #p ) £
AL T AR A
&% & Big-1(matrix
metalloproteinase- 1,
MMP-1)#) K -F,
WA LTG 55
HEE, RRFI
BKRAGE#* B 3+
HF & & 57 45 A,
VAR A e R By v
LC#RALH 695 5L
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20 ,
B =H4A
W pAKD—GR1264H
| m pAKD-NCH

X a
a a a a a

0.0

RAGE TIMP-1 MMP-1

B 1 5SsiRNANIERAHSCs RAGE. MMP-1, TIMP-1
MRNAZRIEHIRZA. 'P<0.05 vs pAKD—GR1262H. siRNA: /]\
FHERNA; HSCs: FFE R RAGE: BRI L2 =4
2R, MMP-1: BiTEEEA-1; TIMP-1: GEE M
LR~ 1.

A 2320 pAKD-GR126/H pAKD-NCZH
RAGE M  cw S
TIMP-1 R c—
MMP-1 — D Sm—
GAPDH " S S
B 3 ,
W =HA
B pAKD-GR12641
O PAKD-NCZAH
g 5 |
b7 2
K
iy
£ a a a a
1
R
0
RAGE TIMP-1 MMP-1

2 pAKD-GRI26&IIRRHSCs RAGE, MMP-1,
TIMP-1ZEBEBIRIX. A: Western blot/&]; B: EHMARFA
EI&]. "P<0.05 vs pAKD—GRI1262H. siRNA: /NTFHIRNA;
HSCs: JFEIRMIE; RAGE: BEHPERALA =ik,
MMP-1: B4 REEE-1; TIMP-1: £FE&E QAL
HIRF—1.

JRARHCSs H fEA I HIRAGE. TIMP-1%
HZRL, N e EMMP-18 A R IA (K3,
K2).

2.2 #FsiRNAXTHF X ZAFIE # MMP-14=
TIMP-1#9mRNAZ & & Rk #9 % 5NCH

3016

T mEm

B NS
g | acl
g 2 [ @mMT I
@1 O HT
= O NC ac
2+ ac
m
<
z
o
g4

RAGE

TIMP-1 MMP-1

3 BB MSIRNAXIHF KR AFAECPRAGE. MMP-1,
TIMP=1 mRNAZRIEBYEZIMA. *P<0.05 vs NCZH; ‘P<0.05 vs FM
. FM: M2, NS: pAKD-NCZH; LT: /NAIEGTT 4
MT: HFIEIGITAL HT: KGIRIGTL NC: 2 4 B4
sIRNA: /NFHERNA; HE: fF4F4E(k; RAGE: BEEfER L&
FEIEER; MMP—1: JAFTEEE GRE-1; TIMP-1: &EE
FIESZH SRR T 1.

b, FMAAMRAGE. TIMP-1F¥ImRNAFR
ik B 31 £ (1)P<0.05), MMP-1HJmRNA%
K35 D (39P<0.05), $ENHFE K BT AT
RAGE. TIMP-14 834 %, MIMMP-1H]4& [
2 BP0 Mgk b B RAGESR: S+ MsiRNA
EIT6 wkig, LT41. MT41. HT4L KR AT4A
ZIRAGEFMTIMP-1 mRNAELHKFMAH
A A FIRE L I AR, DAH TZH B AR 5 0 525 1
MMP-1 mRNA R IESZIA[FIFE 3 =, H
HHTH T E&PE. LT4. MT4. HT4
&), LR HRAGESR: 7 PEsiRNARIT G 1)
MMP-1FITIMP-1 mRNA/K ({257, 45 RLT
HEMTHKTIMP-1HIMMP-1(P = 0.094.
0.123), MTAH SHTZAHIMMP-1(P = 0.203)]
BITEK P ER TSI EE X, LTHSHTA
FIMMP-1FITIMP-1 16T 5 /KF 2 7 H 4i it
ZEREO(P<0.01); NSH 5FM4L L%, RAGE.
MMP-1. TIMP-1 mRNARIE/KTFZEF LG
THEE L (P>0.05). 455K, RAGEFRF 71t
siRN A RE 7B AR AT R0 HF K B A
RAGEMTIMP-1F3ER 3R IK, (RFEMMP-1%E
RIRIL (R4, 1#13).

Western blot4h J & 7~, FM4LJRAGE.
TIMP-1EE A REBRNCAHHE 2 (1Y
P<0.05), MIMMP-1/15 HRILHENCLHH &
W (#1P<0.05), SPCREEHF—#, HIR
KB ER A F 446 5P RAGE. TIMP-1
B Z, MMP-114 B2 TIMP-1 (1) #0#
MR, FHRAGER: FsiRNAGIT6 wk
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=& 3 RRMSRNAXIRAHSCs RAGE, MMP-1, TIMP-1Z2BMEXIRIARERS

$HGAPDH) (7 = 3)

i =T

RAGE TIMP-1 MMP-1
=BH 1.03 +0.08" 1.06 +0.10° 1.07 £0.05°
pAKD-GR12642 0.24+0.05 0.36+0.14 2.33+£0.23
pAKD-NCZH 1.02£0.14° 1.05 +0.09° 1.08+0.13"°

°P<0.05 vs pAKD-GR12628. siRNA: /\FHRNA; HSCs: ATE2IR4BIE; RAGE: IR EBHEE L
KBS IR, MMP-1: ERSEESHE-1; TIMP-1: SEEOBALRIHIRS-1.

R 4 HBESMSRNAXHFASEAFAEEERAGE. MMP-1,

TIMP-1 mRNAZREHVEAM(2 ) 1 = 3)

. E=f
RAGE TIMP-1 MMP-1

FMZE 1.02+0.11° 1.07+0.04° 1.03+0.13°
NSH 1.05+£0.16° 1.08+0.08" 1.08+0.05
LTZA 0.64+0.05" 0.66+0.22* 1.67+0.18*
MTH 0.48+0.13* 0.48+0.07° 2.01+0.19"
HTH 0.29+0.05° 0.35+£0.14° 2.51+0.47%
NCZH 0.19+0.03 0.25+0.08 3.23+0.24

°P<0.05 vs NCZH; °P<0.05 vs FMZH. FM: 1&HUZ8; NS: pAKD-
NCH; LT: /I2BTA; MT: BFIE26I5HE; HT: KFI2s
T4E; NC: ZEWRA. siRNA: N\TFHRNA; HF: FFEF 4L,
RAGE: IZEEE (AT 2K, MMP-1: EREEEOE-1;
TIMP-1: EREBSIBARIDHEIRS-1.

Ji, LT, MT4l. HTA KRAT4H4IRAGE
ATIMP-1% A R IAFM AL A A FRFEE
[ B AR ($9P<0.05), TIMMP-1% ([ (R IE Y
AN [ P2 P O 16 155 ($41P<0.05), $7~ N HRAGE
K5 3 MEsiRNAS FIRAGE I R IEJ&, Al LA
TIMP-11)4 i, M2 s HEK B EMMP-1
FI7KSF. LTZ4H. MTZl. HTZ 2 8] b
FIRAGEHF 57 EsiRN AR YT J5 FIMMP-1 Al
TIMP- 185 FIKF 22 5, 45 RBRLTH 5MTAH
FIMMP-1 LSNP = 0.227), HA & HMMP-1
MTIMP-16 9T J5 KV ¥ H %2 7 (P<0.05),
HAPLTHAHSHTHAR ZRAG S iHFE X
(P<0.01). Z5RFIFEULHRAGESR: 7 EsiRNA
RE 771 B A M b AT R I HF K B A T7MP-1
FER R IE, RIFEMMP-1F3E R 321k, NS S
FMZLEL#, RAGE. MMP-1. TIMP-1ZH K]
RIBKFZE R TG 58 X (FIP>0.05)(KS,
Kl4).
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A FM NS LT MT HT NC
RAGE W D e - e -
TIMP-1 s - e e o
MMP-1 e e wsms 9 T 99
GAPDH <o cams RED autih canus S
B5 -
HFM
B NS l
4 rELT
@ MT
] ¢
<3 | OHT acrh
i O NC
o
&, ac
I
4
1
0
RAGE TIMP-1 MMP-1

4 FFRMESRNANHF AR AFAT4E4RRAGE. MMP-T1,
TIMP-1TEBERIRHISZIM. A: Western blot/&]; B: & HFENS
TR EA. 'P<0.05 vs NCH; P<0.05 vs EMZH. FM: #57HY
H; NS: pAKD-NC#H; LT: /NFIEIGIT4; MT: HilES
JTHH; HT: KFIEIGITH; NC: SHATEA. siRNA: /N
ERNA; HF: 44 L, RAGE: BREREI A =422 1k,
MMP-1: EFi&EEOH—1; TIMP-1: £BEAiEHA
FHIEF-—1.

2.3 45 FPEsiRNAXTHF X R IE £ I8 75 3 &
AR 6 %o ) Fr &S HEFMasson
et S8 N M EEFMAL NS K BT bR A
AL D0 E /N S R e PRI TR R, FFN
SEERH WA, WX . AN K=
RAEMMIRTE. 22 Scheueri B ¥E5 RGE% &4
KB 98 5 3 3 B 4 4 R 41 4 A0 R FE 43 3
gEREOR, SFMALRINSAAI b, %A 97 4L iE
SN B R T 2 AT R 1 W SRR (=
29.642, 30.710, ¥1P<0.01), H UAHTZH 5 5 B

3017

mzaw#E
RAGE: # e
BaT RIEHRE
G A K ik 0 3 R,
5, RAGE# A 12
5 EHF 2R F
AGEs% A it
fo k&, T A
Tz W R FAE A
Fo B AP IR IR, Ao
¥ Rgm Bk
AL, B R A
AL, KE. A
ZHERR S A
WA 2R B
B AR AL AC o %
15
MMP-1: AT A £
2 W E LA HSCs
VABEJR TG R4 ik,
EZHMECMYT
w1, MARRR,
2 M T AR AR B
TIMPsF7#p41;
TIMP-1: £ %
FECATHSCs ik,
e B LT A
MMPs# &, £
HZMMP-1. 2.
9, Fl 8 TIMP-17T
FpHIHSCshd A =,
5 B RE K g% Fe 2F
Yl EIAn £,

2015-07-08 | Volume 23 | Issue 19 |



XUBE, 5. RERRBE LTSN R VT HIRNAYMMP-1ATIMP-15RIABY0

W& TR

K B R @ i
RAGE# 5+ /)
FHsiRNAE R
KRHSCs#HF X
BB E R B
RAGER W, 4R
F R AR
Folk WIF 422
RAGE#=TIMP-1
EAH %G £
ik H B B,
MMP-1 B F=2 %
G 69 R A B3
Am, Ak KRR
HF #9 42 £ 9 208,
7, LAENZE
&, A HF I &
BT RAET A
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5 $FRMESIRNAHFARRAFATE LS R 4IEENRIE. A, G: BUZH(FMA); B, H: pAKD-NCZH(NSHA); C, I: /]
FIEIATALLTAL; D, J: FHIERITHMTA); E, K: KFIEIRTAHTA; F, L IEFIRALNCA). A-FAHEZ AL
R % 40); G—L A MassonZea (FUFEHERI T % 100). siRNA: /NTHERNA; HE: HF4E( k.

& 5 RFRIMESIRNAYHEAERAFAEZAZARAGE. MMP-T1,

TIMP-1ZZEEXNTRAEHIZEITGAPDH) (7 = 3)

- 18 %
RAGE TIMP-1 MMP-1

FMZH 1.06+0.04° 1.03+0.08° 1.09+0.12°
NSZE 1.05+0.15° 1.09+0.18° 1.04+0.09°
LTZH 0.75+0.08° 0.72+0.17*° 1.82+0.14*
MT4H  048+0.12° 059+0.08° 2.46+0.35%
HTZH 0.36+0.21° 0.35+0.13° 3.10+0.13°
NCH 0.12+0.04 025+005 3.82+0.62

P<0.05 vs NCZH; °P<0.05 vs FMZH. FM: #&H128: NS: pAKD-
NCHAH; LT: IS8T A; MT: BFIE8ITAE; HT: Xifl2s
SHE; NC: ZEWRA. siRNA: NTFHRNA; HF: FFET 4K
RAGE: (RESFEECAT 2N, MMP-1: BT BE8HE-1;
TIMP-1: Z/RESIBALUIHIES-1.

. NCA A R bR WL AT Y08 A [ 4k 2

3018

f(GRe, K5).

3 11ie

fHE1k (cirrhosis of liver, LC) H A BN fE
FNRMFERE IR 2 K0, HF 2 & M2
PEFF W L CRERE I L 2B B HTLC—E
RN TR T HE A et e S
W R IT FBRAE A REANHE, BiiaLC
AR BT TE S, H AT A WHF KA
(LA FEHS Cs R, AT & A 7k
K A Ah3E i (extracellular matrix, ECM),
[] i) 22 98 0E PR 1~ S TIM P- 1334 39 hn 4 ¢
HIFARA, FHECMAEIE N T,
X HF I 5 205 B U EC MK B i
Wi Z Mig2 5, B 48 EH B (matrix
metalloproteinases, MM Ps)Fl1H 45 F 4 1 ]
74 J@ R B 20 X - (tissue inhibitor
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R 6 FRESRNANHERE A SIE DR LT EIZE VRN

8 SIEBEDRA — T4 HAB) —
0 I 11 11 \Y 0 I I il IV
FMZ8 0 0 0 1 5 30.00° 0 0 0 0 6 30.50°
NSZH 0 0 0 2 4 28.50° 0 0 0 1 5 29.00°
LTZH 0 0 2 3 1 21.67™ 0 0 1 4 1 22.00™
MTZH 0 2 2 2 0 15.83™ 0 2 3 1 0 14.50™
HTZH 0 4 2 0 0 11.50" 0 4 1 1 0 11.50"
NCZH 6 0 0 0 0 3.50 6 0 0 0 0 3.50

°P<0.01 vs NC; °P<0.01 vs FMAA. A: ZEKRFITIEEEHED PLFFITISR, ° = 29.642, P<0.01; B: SEXSIFIE
FHHIZE DE N FRFIINLS R, «° = 31.826, P<0.01. FM: EHUZH; NS: pAKD-NCZE; LT: /J\FIEBITAH; MT: IFIS8TA;

HT: AFIEBIT4H: NC: EENIRAE.

of metalloproteinase, TIMPs) & — 21 & Zi i} K,
HAMMP-1EEZ 5% 1. TR ) R
fig, T TIMP-1 ()3 FE 232 mf 4 ) 0 F5 MM P- 1
FEN I Z FIMMP s 3T EC M Bl 7 B 4
i E CMAE T & il id 22, ek 1
FERGHF"™". ZhangZ5 N FHE LIS A5 60471 18
PE 2 B 7 PR I 98 55 AN 20491 {2 R R i =
FIMMP-1FITIMP-1 A 25 R OR B, 181
BN B I 9% R LT R TIMP- 19 B %
TIMP-1ImRNA/K-F 5 3 & 155 ik i
HTIMP-1/MMP-1TIMP-1 mRNA/MMP-1
mRNAF LB JR &3 5 T IEF BRI Nie
PR IR B, TEH K BRAA > B TIMP-1
FITIMP-2581%, T HFFE 8™ 5=, TIMP-1/1
TIMP-2% A5 & ER. W TIMP-1 1381k 1 2 1
MMP-1RIEHXN A 2 ZHFRE R EL “g)
N7 L R R R R 2 1K 2 A TIMP-1 &
TIMP-1 mRNA/MMP-1 mRNA ] Lt 45 v 7 Ay
HF 2 W7 1R 50 PR AR,
RAGEENE SH 32N FAGEsS:i &
TEYHMIER T, P51 A2 ZERIWHEER, &
B FEIESZAGES/RAGE/EHF R AL FE R A
A (LA HSCs B AT AR . AT
AGEs/RAGE¥GHHSCs)a, ilid b i £ Fh 4 i
¥ LK TIMP-1# 38, fHIMMP-113%IA, {4
ECMf™ AR 2, P2 IH, &N 2
BUR, A& HHFRENLC. A4 &
P SLEHRAT 45 R BoR, @ik N HRAGE
RN T HisiRNATEEARHS Cs AR 440K
AT DTERRA GEFEIR, W ANHIHS Cs T
BOEFTIMP-189 531, HEIIMMP-11)31L, 2
HEECMI B R, B A8 43 K BT E 41 4 AL 72
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FEER. d ARG YT R R A GEFRR 5 M
/NTHEsiRNA pAKD-GRI26XTHF A SR 347 T
i, 45 R BN EpAKD-GR12675 77 & 13
1, FTRAGEZE A4 4 FH B BH 8, K RRUTFAE
(1 9 RE P2 2 RTHF 7 WU bk B . 45 SRR,
RAGEHEF /N T#isiRNA pAKD-GR126 AJ il
TN FRAGERR TR A HIHS Cs
WOE A ST YA 7 TIMP- 1 [0, 38
FUT LA I T MMP-11 %55, 832 Mg ar
YEAL R BRSO R AT 4E 4640 0, 7T 9 HiHF
TRTTHRAH A R

AR, Wi SHF KA FHLEIAE T
BB AR, JERG T HE 2 8Ch 1] fERT.
RNATHAZ —TUHHI R R IEAR, al i@ i 4 )
PEBELIT H 25 R (1 52 1) R SRk DLIE BR T 1Y
Hit, BA R DU, S Xt am s o,
BATH B 7T 41 B AL 2K X RAGE
MMP-1. TIMP-1=3 Z [8] [ A EAE R T 9]
WIIRR, B H HRA GEFRE N R IE W] §M0
TIMP-1FIMMP-1 )31k, 3% oG8 K BRUHIE
FIHFFE . 7RI PRBE VA HF R SE b, fe 75 im it
G MRAGEFR U, fMIHIRAGERIA T ik
DXFHS CsHIBE, FAKTIMP-11)RIE, ik
MMP-1 138K RIG T BUE ZZHF 3 &, 1475
itk — Bt 7.
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