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Abstract

AIM: To observe the effect of transfection of full-
length adiponectin cDNA on the expression of
collagen I (COL-I) in human hepatic stellate cells
(LX-2) and to explore possible mechanisms in-
volved.

METHODS: LX-2 cells were transfected with the
empty plasmid (P7) or the recombinant plas-
mid carrying the full-length adiponectin cDNA.
Forty-eight hours later, the expression of COL-I
mRNA and protein was detected by real-time
PCR and ELISA; cell survival was detected by
MTT assay; apoptosis was detected by annexin
V-FITC staining; and the changes in caspase-3
protein expression were detected by Western
blot.

RESULTS: Compared to cells transfected with

the empty plasmid and untransfected cells, the
expression of COL-I mRNA and protein (179.00
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ng/L +£16.83 ng/L vs 532.30 ng/L + 27.52 ng/L,
570.00 ng/L + 16.12 ng/L, both P < 0.01) were
significantly down-regulated, cell viability
decreased (65.70% + 1.56% vs 93.15% + 1.90%,
95.82% *2.52%, both P < 0.01), apoptosis rate in-
creased (14.70% £ 2.34% vs 1.60% % 0.23%, 1.80%
* 0.15%, both P < 0.01), and the expression of
caspase-3 was up-regulated (0.62 = 0.09 vs 0.21
+ 0.04, 0.22 £ 0.07, both P < 0.01) in cells trans-
fected with the recombinant plasmid.

CONCLUSION: Adiponectin can down-regulate
COL-I expression, inhibit cell proliferation, in-
duce caspase-3-mediated apoptosis, and thus
restrain liver fibrosis.

Key Words: Adiponectin; Hepatic stellate cells; Col-
lagen I; Liver cirrhosis
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caspase-3%9 L.

HE: S5 REMR T RAML, 2 KEKE
Ak 4 2COL- | mRNARE & 89 &k
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0.23%, 1.80%+0.15%, ¥1P<0.01), caspase-37&
PE G 0 F L3 Hr(0.6210.09 vs 0.21+£0.04,
0.22+0.07, 3P<0.01).

25t AsB & T FALX-2400COL- 1 ik
k) BT &1 Ak, Hpuh) oT 48 2 a8 i ph) LX-2
4m 3G 74 R 3G Mmcaspase-3%& & 9 2R 3 L
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RERT): BB, T RARZEM; 1 BRI, AFAEAL
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I TR 25t £H IR 07 4 23 4 Wil 1) L AT A2 0 P 1
— M A B, BRI JORE &
P2 SN f A U2 A o AT T 5 R I I 3 I Tk
FACT 5t o8, ARG (hepatic
stellate cell, HSC)#K ik ARIE 2 52K Bk £ fie
YEFFHS CH ERAS, F0H /N AR v AR A
“F(platelet-derived growth factor, PDGF)if5 S
HS CIHIT R FISG A, 95D B A A= K DR - (1) ik A
Foik, BoRHIBER P 4EALrE . A0
SR N HSCA MUARLX-2, 1 Ui J5 (collagen
[, COL- I )RIEHIFEm, FHouf HALHIHEATHRIY,
DA — 20 [ W TR T 3R A JH £ A b g VR .

1 RRT5E

1.1 A4+ LX-2 i3 1H 48 B B AR 5T
CrFriedmanZ(#7 HIE. FkipCAGGSP7 i #l k<
FF R 22905 S A= 4 2 R A )t = 22 i 4
. JEIE W H CaymanA 7], ELISAFI G
ALD”~ |, caspase3—Hi AN BB NIgGHLIA, W H
JE IR e AV BARG R A A, AP —
YW B LIPS AEY B AR A F. AnnexinV-
FITCIR A &0 B b s S E MR AR AT B2+,
96 ¢ S PCRAX(ABI, 7300).

12 F ik

1.2.1 FEeimE. S8 A minssic: IRIEEE
FIE TR IR . S S A MR IR . e Je AR
P BATTRT I TAEFERET, Sea oy 4 ok 0 4L, &
JFURLAL(P741), MR IDE 25 UM 41(P7-Adiponectin4]).
1.2.2 Real-time PCR#& M| #£ 4£48 h)& &-£1COL-
I AR &ik: TRIZoWEHIIRNA, Wik, %
HISYBR greenZeBHEABEAT AN E AT M. 5]
YIF41: B-actiniE X #£5'-AGCAAGCAGGAG-

TATGACG-3, x X55'-AAAGGGTGTAAC-
GCAACTAA-3', /7#)89 bp; COL- I IF X5
5-GACTGGTGAGACCTGCGTGTA-3", [ X5
5-GCCTCTTGTCCTTGGGGTT-3', ;486 bp,
K20 pLi) NAR R, Hoh VR HSyber
Green Mixtrue 10 pL, R4 1 pL,
cDNAM#)1 L, 28 7 /K kb 78 R FL £120 uL.
B WP RN S H 8 Ky 94 CHIAEYES min,
94 ‘CAE:30 s, 60 ‘CIR KL min, FL40/Mf
IRV M 2R I B AR ORUE R IG 45 SR n] SE T,
MR ELE, FEARIFLER, LK EREIX.
ATTVE AN 2 B, ABI 7300966 52 B PCRAX 4%
B CHI, T 2™ AT 22 A,
1.2.3 Western blot#scaspase3 & ik: 4 o 4x
48 him, JBERETH AR 4 B, R 1 R T
A B ETRE NG, R 2 L RE RO AT 15% 28 T4 44 9t 1%
W vk a, PR G J7 VRGBS B WS IR 2T 4 JiE I,
Ji5 L3t AT (50 mmol/L Tris, pHS.0, 2 mmol/L
CaCl,, 0.01% Antifoam A, 0.05% Tween-20, 5%
NaN,, Carnation/FiIF%3#r), &l 4= 512 h, I
N DL 3 FHBRG R 1 —H0(1 - 400)4 “CUKAR I 7,
TTBSYEEEFK10 min, 1 : 4 000FRE 1 — P T
EWFE2 h, TTBSTEERAER10 minhn &
AT RO, B G 2 G A, JFH
Quantity OnefAFXTXHR i BEAT 2K BEF14, BRHX
IKIEAHATH).
1.2.4 MT T 28 io 438 50 WU E KWL X-2
S, FEEEEAL, BLE10% FCSIDMEME; R
BI5) Rl T-96 LR g, 7 40 i A K 42 60% fil
4, YL ORI TS 9748 h. #FLINA200 pLikJE K
0.05%MIMTT, 37 ‘CH;7%4 him, 37 LiEW, %L
200 uL DMSOZ&f 4 i, V51, BEhrASCRSLA {5
(492 nm). TME A HRAFIEER = APAHAE X R
AMH X 100%.
1.2.5 ELISA =¥ tm i 3% 7 b %% P COL- T %
& w42 FAR A S AR,
1.2.6 AnnexinV-FITC#n) 2m it )8 — & & 40 $23R,
TGS TV

it N HISPSSIL. %A, Hodi b
mean+SDEIR, SEHATHIR M IESTER R Jr
ZEFT PR, A G IR AT SRR 2 5 254y
#T(One-way ANOVA) gk . P<0.050 2254
gt L

2 £BR
2.1 AKIEHEEWHLX24COL- 1 AR £
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= = ‘ W T 4F Y AL Fo BT AR
N N RN ut, iR REE 2
oS g 9 . el E¥e, AT,
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10° 100 10> 100 10° 10° 100 102 10° 10° 10° 100 10> 100 10° %jﬁj ;ﬁf jj
Annexin V Annexin V Annexin V S E A
Quad Events  %Gated Quad Events %Gated Quad Events %Gated RAF R ARG
uL 77 0.80 uL 62 0.63 uL 23 0.23
UR 667 6.91 UR 789 8.02 UR 675 6.81
LL 8754 90.69 LL 8 846 89.87 LL 7951 80.22
LR 155 1.61 LR 146 1.48 LR 1263 12.74

1 BAX-2MMEETER. A: $HIEAH; B: P72H; C: P7—AdiponectinZH.

paxcl ACt G
WIRAE 1.288+0.334  1.003+0.190
P7¢H 1.362+0.142  0.950+0.080

P7-AdiponectinZd  2.790+0.113 0.353 + 0.060°

°P<0.01 vs WIBLEFIP74H.

% P7-Adiponectin4]{COL- | H: N5 0] & FF#,
BEPTAL B IRALIN B 2064%, 2 AT Gil 4
X (P<0.01), X A e PTLHRIL T 29 Jis Jol 2 5
Tgeih i ERD.

2.2 AKIEBRZHILX-2% 05 34COL- 1 & &
P7-AdiponectinZlCOL- [ & 150 W & FF%,
P7HL B AR LE T BE2160%, 255 S 2405
X(179.00 ng/L+16.83 ng/L vs 532.30 ng/L+27.52
ng/L, 570.00 ng/L+16.12 ng/L, P<0.01), Tfi % K4
FPTHFKIECOL- 1 Z 7 G275 X

2.3 AKARBEZ I LX-240 i3858 P7-Adipo-
nectinZl 41 735 F 4 65.70% + 1.56%, P74
(93.15%+ 1.90%) K] FL21.(95.82% +2.52%) 1]
W, ERA SR L (P<0.01).

2.4 AKIEBEEIRHLX-249 408 = P7-Adipo-
nectinZ 41 AU 1% 1 14.70% £2.34%, BP741
(1.60% +0.23%) S0} HEZ1(1.80% +0.15%) 4 Lk
WL T, 22 A Govh 5 = L(P<0.01), 10 H
Y PTG T2 5 ().
2.5 AKAGIK AR LX-24%0 ffLcaspase3E & &
#9 %i& P7-AdiponectinZf caspase3¥ifi I &5 1 K&
{H°40.621+0.09, %P7l caspase3iifi I & (1K %
{(0.21+0.04) K x4 caspase3 il M 2 (K JE
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XFREZH P74 P7—AdiponectinZl

2 BiAcaspasediFMEBBAMIRIE. ",<0.01 vs XTIEZAAD
P74H.

H(0.22 £0.07)AH bL 22 7 3 Gi it 27 55 X (P<0.01),
X 41 P74 caspase3 it A £IAZE T
WG R U(E2).

3 1Mie

AEHEF S P IR DT A 253 WA s R EE 1, 19954F
HScherer ™ P SE4RE, 7815 Al b & 8
B, PRI ZE AT AdipoR 11 AdipoR2 5 #3244 g
PRSI g A 3T IR Pt Bt
KRR A E . Tietge 5! WS & BT
A B I IR K 38 7K1 T v 5 AR A IR 3 )
EASE, FHELChild AZ% IR g TRIBE 25K T W)
WARFBRICY M 13 M7 IR ACEAL S
ThAE T AT 30 ) 2 2%, Kaser5: A
G FA A R IR 2R 7K VAN I e JH 95 A% 1 e B
JE, AN S R 5 36 (AR BURE S, A MR BA 3%
TP T i A2 18 P JH 95 ISP LA — e T R AL
WL fECCLIEST T, NRIEEE DA b /s B Y A
ANERSE 5 kAR AR R4, HRIEER T LI 5 A
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HSCHAF kD, FTH9M, a-Nl3hE H (a-smooth
muscle aorta, oi-SMA)FIIHE A o AZ iR R 1515
/b, WFIE A A IR R W] el i 4ERFHS CIY
SURZS LU SR M HSCIR T2 & 4%, FiH I
YA, DL BT R I IR R AT AR 4
ek E AR

MR 25 S 5 1T A AR (extra-
cellular matrix, ECM). WEFTECM/& 5 M AE FH L
i, TP, HFET et 2 25 Mo R 5|
A6 PR P P 400403 P A 1 B 5 AR, ARp AIE 7 A
WA FECM A B 2, BEARARXTAS 2 1 7E
FE PR, TEH T 4L R A B Sk T 7 J
TR D, 93 Ai AT A DX /s it v i ik
JAFEL BEH- 2T YEA ik g, Wy )7 & 0t 3,
JECL T B30 56 o4 WY . AT TSR B A
P PE AT EACH S CRY M A8, 14 MM P-13 2
DR ] B (1R K 1T 2 5 1 45 IF 4R 4R, (H 2 g
A M HABECMEL 2y, R T AR 5
DA A IR 75 B — 2P 5T DA 5
M4 KRR AL X240 I COL- T 1 M
YEFIRUSEN, 12— D48 7= IR 16 25 70 41 Ak T 1)
EH. AR B4 KR 2 AT AL X240 i
COL- I B[N Je H (1 3RAE, T AL X-241 i 1
B, AR REILT T, HEN A T 25 vT Ae ad i
LX-240 o 385 J2 A2 #1211 FiRCOL- T %
A J B RIS — BOR BEHS C Rl BLM BAR J7 1f
HEIMECME 1%, H9 0840 a5 el fie, 38 n4n
% B (A7 G50 5T A%, 40 E T3, BRI
ANBERRAMIRHA 2 AT HAZANHIHS C 15 73 W COL-
[, AU MR — 2D, e AT T R )
JEIBEZ HCOL- T VEH, NRIBEZ 2 1 i i HoAth
ML, e 5 R ECM A B AR ¢ R 2% D1
MMPI135TIMP & B RIE T A A LT 4
AR, BT — 9T TR HIH S CHY
FEMLHI T fE & 1 iA AdipoR1/AdipoR2, AMPK
#4219, caspase3( X FXCPP3, 2Yama, apopain)#
TA A PR TR SR O [ caspase K
PRGN, A IS UE IR R S S HS CR T
HLH, A IK M caspase3 & FAKIA, 451 BIRP7-
AdiponectinZlcaspase3 it &z FE A B W&
DAL LG m AHED A 16 25 ] BLd I caspase3 0

P FHSCHIR T, AR HARI I A5 5 AT
FORHATIRN R, — oAy, A T A7 23 %
FEE: ORIRIE R AT T AR T2 A
Bk, I ) ELAHER R, LRI i et &
THRERZ B S A A& FHSCH T A AHARA
WEL. TR W TER W SohE (A2 40 i 7 A i 3 1)
P b AR A0 Y T R R O, ORAR A
TR AT S 5 NIRRT THS CR T A7 fR
AR

B2, IRERZRAE T e AL T B b 45 T
SRR, IRAWETUILAE I LA LI, mT o BF£T
YA IR R T SR AT I 40 R S BRI S Al AN
M ERER S LB A SR N ] T e il 2 HOf
FERIIGTT .
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