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Abstract

AIM: To study trends in the expression of
adiponectin during hepatic stellate cell (HSC)
activation and the effects of adiponectin on
mRNA and protein expression of matrix
metalloproteinase-13 (MMP-13), which was
closely related to liver fibrosis in primary HSCs.

METHODS: We isolated primary HSCs through
improved two-step liver in situ perfusion, and
investigated changes in expression of adipo-
nectin during activation of primary HSCs. MTT
was used to study the effect of adiponectin
on proliferation of activated HSCs. We chose
proper concentration of adiponectin and then
divided primary HSCs into five groups ac-
cording to the concentration of adiponectin.
Real-time PCR was used to detect the differ-
ence of a-smooth muscle actin, adiponectin
and MMP-13 expression between the groups.
Enzyme linked immunosorbent assay (ELISA)
was used to detect the quantity of MMP-13 pro-
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tein secreted into the medium. L]

RESULTS: The survival rate of HSCs showed ’
a linear correlation with adiponectin concentra-

tion (OR = 0.828). Expression of adiponectin ,
was down-regulated during HSC activation.
Adiponectin was able to inhibit the proliferation
of HSCs. When the concentration of adiponectin
was 500 pg/L, MMP-13 mRNA expression, in
contrast with that in the control group, increased
by 5.54 times. MMP-13 protein expression in
adiponectin-treated cells increased significantly
in contrast with that in the control group (30.951
pg/Lvs 24127 pug/L).

HSC
mRNA,
HSC

CONCLUSION: Expression of adiponectin was

decreased during HSC activation. As a member ’
of the adipokines, adiponectin can exert its po-

tential anti-fibrotic activity through inhibition of

HSC proliferation and up-regulation of expres-

sion of MMP-13 in primary HSCs.
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= HSC, , , HlInvitrogen’ 7, M-MLVHIOligo(dT) 5%
62.5 ng/L, 125 pg/L, 250 pg/L, 500  EEFIRNase inhibitorl#J F Promega’Zs 1], SYBER
ng/L , Real-time PCR MMP-13 GREEN MIXI [ ABIZ 7, ELISAIR A&
Hsc mRNA  ;ELISA HSC ALDZ 7], SAMEZ R A% 1 (BIO RED), PCRAX
MMP-13 (Eppendorf), 7376t Tl (Amersham Biosciences),
#EE- [SC $E BPCRIY(ABL, 7300).
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I TR 35 2 A0 I 07 20 23 bk e 2 ORI IR DT TR 1
A HSCHl LLRIE IR, 1S IHSC
ANRIEPFW RN, HITORIN, MRk n] LA4EFF
HSCHIEEVRAS, F DG AIHS CH BTl %
HEEIRAS; 3 R N AR AT A AR K T
(PDGF) 5 T HSCHiAE IR, 955 b K
B FBUTGFRDIMAER, IR LA/ DTGFB1 5 4
ZGH LK R T(CTGF) R 6555, X s ph4
7N NR R 25 AT BEX I F 44 B W, Ak
10 208 T A U K 2% B B AR H S Cif A R ) B
AR RN I 25 AL BEAE AL IR HS C, I8 LT
H'S CHAFH 1) 5 LA J 6 MM P-13 3 PRURI 4 (1 36
KRS, WL B B 28 % B4 S W T 4T 4k Ak
JS R AR .

1 RRT5E

1.1 T 8 Wistar KR, 1Rl &
400-500 g, W B EHERR Y, I
BIRTE, B RRE; EAME, VKRS A
Sigma/A ], Nycodenzly HSigma/s &, DMEM
B IR TR AR 2R 5 B Gibeo A, IR
I HCayman/A ], TRIzol RNAFEHA I

1.2
1.2.1 HSC: 1k
JFUEZ1500 gl AT & Wistar KR, LW,
PR, LAD-HANK'SHEVE #h vk, [A) K AT
W B . B e WEANS0.5 g/L IV JRBEAITLO
g/LE HREMD-HANK'SW, 37°C/KHE, MALHT
Ik 2SRRI AR 450, I8 N750.5 g/L IV LR iR
filgF10.1 g/LiE FESEMD-HANK'SH 1, 37°C/K
W, PRSI, 4RI 2R 1L 20040 40 Hu 0, 2540,
DMEM#¥E2-33 )5, 180 g/L Nycodenzff & &
L, B2 2R AN, ZDMEM A B0
JE 55T 4200 mL/L FBS{DMEM; J7 3.
1.2.2 MTT: HUAL -6 B0 A K HS C-Te e fh 1
96FL1TFEMR HH (AN ML ECAH BEFLS X 10°4Y), 541200
uLEE 24 hiG, # oM IR 632 B /N7y
462.5 ng/L, 125 pg/L, 250 pg/L, 500 pg/L, 1000
pug/L, 2000 pg/L, 4000 pg/LH, FEHK %17 4L6
AN, IMAMTT, 5% &4 hiG, FIDMSO%H#, T-Mibr
ICRTIMA AR, V15254 (1 R 1 A K Al LA .
1.2.3 Real-time PCR ELISA  : TRIzolidh
PERNA, Wi 5%. KHSYBR green kAT AH
X BRI AR fR bR, R FRFR T 19751 WK 1.
AR 2RI SR A LRI IR 56 4 SR mT SR
MERGE S, #A LI H I — K. ELISATJ %
FEHSCA A 15 77 3 HMMP-13 (1) 5 5.

N SPSS11.5% 1, d Lk
mean+ SDFR, 4R LLECR FH LR 2 75 22904,
P<0.05 0 Z A G X, P<0.018 77347 W
HYhEE L

2 BR

2.1 HSC 73 15 ARHS CA 50 B
BT, 327 nmBORIEUK, A LIRSk A B 9O,
ff 2 40 LR UM HSC 65 W i 4 (A HSCAH L A 737
FKT90%(F ).

2.2 HSC AT
HSCREIREE 22 B =, AR08 TR, iR
I56 R 48 5 451000 pg/LINF, HS CHH i 73 %
Ty IR 88%(P<0.05), T HHSCAETGEM K
B H IR IE 22k o 2 AH OG(OR = 0.828). 4l
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[}
mRNA
e = L5314 £l HSC
GAPDH ccatcactgccactcagaaga atactatgggggtaggaacag
adiponectin tggtcacaatgggataccg cccttaggaccaagaacacct MMP-13
a-SMA ggtgaaactctgggagatcct aatggcatctctgtgtcaacc
MMP-13 ggacaagcagctccaaagg ggtccagaccgagggagt
HSC MMP-13
I MR 48 0 252000 pg/L LA LINF, 40 A7 3%
BAAIG o6t B AL 11184% LA R (P<0.01)([K2).
ECM

2.3 Real-time PCR ELISA

MMP-13 M T T4
B, RN AT R T90% 1 iR Bk ik %, 1
K ANJEPE TR AL HHSC. Pla-SMAHHSC
AR R, WS JFARHS CIG L, IR
mRNARILMEN AL, B ARHSCRE = K3
i, o-SMAZRIAZ HT M =, HSCE#T thi &
A AR S (EI3A). BRI K ik bl
a-SMATTH BT PR FEAIC, 235573 dirk, IR
FINRIE TR X A130%(P<0.01), Jf H
BE RS IR IS R E G, JRIBE 3R ) R IL 4R 8 N B, 24
FiFRT d, BIHSCoE st m, MRIK S 1R IA 1Y
h % B ZH 1K 7% (P<0.01)(FEI3B). LLANJE M IR ¢
A FAHSC, MR ER LN 62.5 ng/LI,
MMP-13 mRN A RIS 5 AL 2. 11 4%
(P<0.05), I HBEHE IGIHLE W E R N, MMP-13
(1) 28T 38 ey BN b 2, 2 R 3R M B 3 o 42500
pg/LI, MMP-13 mRN A ik 19w 4556 4111
5.541%(P<0.01), MMP-13 #3558 = 1145 50 5
A JRERER IR IEARSC(EI3C). dil g s 5= L3
MMP-13 188 15 5 TR S R A O, B
MM P-1375 5t it IR T06 22 0 S 38 KM 1 ey 4 IR IBE
FIRSEIE S 23500 ng/LIS, MMP-13 7 i W 2 v
X HE2H(30.951 pg/L vs 24.127 ug/L, P<0.05, K3D).

3 1R

JFF 28 24 A A2 8 ol DR T R o o 52 1 g 4%
A3 JIT 5 LR (0 JHF A5 2R i ™, HS CAE b 5 4 7Y
5 27 4 A 1 R A v Ak o R B, 3 A )
HSCHRENS K IE 22 Mt I -1 S 2 AR B G T, K
B RECM, RiEFiENla-Wl3h# H(a-smooth
muscle atine, a-SMA), 3 EA Wi Th e, 4
KM T W], HSCIk fig A bl /b 1 3L i 4 4 1
N AN 2 HECME = AL AR, 3 i 4
J& 2 A B (MMPs) 5 58 7 4 J 2 1 g 20 240 75
(TIMPs)AH FLAE H Ay, 23 BECMAE it
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B 1 SRR THIRAHSC.
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MTT

0 62.5 125 250 500 1000 2000 4000
(no/L)

B 2 ASBXEXTHSCISTEAYSZN. P<0.05, "P<0.01 vs

FEDURRF 285 SN2 R e B HS CRO T, —
[fH S CH i (R A ECM A Wi />, 55— J7 T
SR AR FRTHS C 43 WA 1 4 Jes A T i R D, 41
HEECMIRIBEAR . MMP-132 K BUFFIF % 4k
fIHSC. 82T 2 40 i MK up e 1 23-Wik () £ T
LRI, & 1AL, TR R It - B P ). 3h4)
S RO, AR AR Y SO FE T, MMP-137K
PR B, TEPERRAR, MITASREAT R AR OR ]
JIR IS, B ECMIT B U & AL 4T 41k,

JE 2 A IR I 2 A rh e S R 1 T 7 IR
T A D S ) 1 B 52 A4y (PPA R y) REAE 1 15
HREE 2 I N I e s i 1k, PPARICARRERS 1
I 2 ImRN A A R 375 AR IE 5 ACF 7, Big
I Z A7 /EAdipoR 1 5 AdipoR2 PRl 244!, g1
FIE R PR A2 R A A R P R B 1,
SRS FEREAELRY, DR T R A P2 i 3k
RE 02 (2 2 I 40l PN 1 I 07 PR A, e A1 T 7 4
e T 7 1 1) 7 AR, 7 A b R 2R
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n A 121 HSC a-SMA B HSC
b 1.5
10 ™ b
HSC MMP-13
mRNA 8 1.0
6 -
< a 0.5 b
= 4+ b b
?
3 2r 0.0
j i 0 3 5 7
0 ’ )
) 0 3 5 7
(d) D 40 ELISA  MMP-13
c 10 MMP-13 mRNA a
, 35
95 9330
; i i
2 S
Z 0 - i 20 ‘
0 62.5 125 250 0 62.5 250 500
(no/L) (no/L)

3 IEBAERHIRIX, MMP-13 mRNAFIZEB SR S5V, P<0.05, "P<0.01 15

&, K@ T EIRKE TR R E &
FILR AR 20,

R P i S S THS CAR AT A IR 2, 1H IR
BRI ITHSCH A RIS, AR 72
K WARIE . ALK Ll a-SMAYE N FACHS CiEh
bR, B HSCIG L 2 o Mgk R I 1 3)
AT A, R IRARIR 25 1R IA /KPR HS C
(g, BEAT PRI, B TS T IR 2 R £ 4
G &R, HOEIRIR />, s Ao, IREEE
AT A4ERFHSCIOER VRS, i 4 Ab IHSC
PR EOIRAS; Kamada er a/PV R BLIRIE &
FIE 8% 300 o 0 S 02 2T 4 A T2 IR 14D 5 8 o 90
BT 4EAk. B2 0 ARTT9T J145 AR [ 1 4538,
Tietge et a/*"WF 77 & BRI NG 2 AN 5 T L fig
BRI AL S )1 244 5. Kaser et al™ i\ A it
B A B T E0 25 7K S T A 1 2 s B AT A —
PUR AL 2 e

h T W IR B 25 6] T 4T 4 A T8 1 1) L B4
i, BATCAANE PRI AL BEHS C, W&
A IRTHSCHE B ¥ 52, & IRAR TG 25 RE RS T5 10
HSCI#85H, I ELIZ I E 5 MR ik 5
éﬁﬁ%@ﬁ%m@adﬁﬁ%%%%ﬁﬁﬁ%
IHSCH T 4518 — 30 FeA Al 1 MR 254
ﬂ%¢%%ﬂmiy%EE%MMRBM$$
RIS EIRMHSCHMMP-13 mRNAKIE, Jf
EHEHSCA BMMP-13, /R IR AL BT
JH AR LA A .

A YRS B AN 3% BUM M P- 1348 kg 460 46 #%
T G B 2 H AT T AR e AR ], B
HREX 2 BEAL (R HEHS CHPMMP-13 /3 K K 55
ok, HAE IR A W IR R 5 A 2 1 g,

L SN A7 B R Ji 238 5 OB (K AR LA
FIANAE RIOLED, DA 3 13 5 20— Dk 5y LL %
R A U B 3R A 27 2k A0 R 0 A 182 47 JHE i o
FAERIAEH.
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