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Effects of resistin on hepatic fibrosis: Possible mechanisms
in non-alcoholic fatty liver disease in in vitro and in vivo
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Abstract: To investigate the effects and possible mechanisms of resistin on hepatic fibrosis in non-alcoholic fatty
liver disease, this review used an in vivo model utilizing Wistar rats with a high fat diet. Recombinant resistin was
selected to play role in hepatic stellate cells in the HSC-T6 cell line. We observed the degrees of hepatic fibrosis,
measured the levels of Liver fibrosis spectrum and detected expression levels of resistin mRNA and protein in liver tissue
as well as the expression levels of TGFB-1 and TNF-a mRNA in HSC-T6. The results showed that expression of resistin
in rat liver tissue and the degree of hepatic fibrosis increased over time with a high fat diet. Along with the increased
concentration of resistin and levels of fibrosis index, TGFp-1and TNF-a also increased in HSC-T6 cells. Compared with
the control group, significant differences were found between each group, suggesting resistin by proinflammatory
cytokine TNF-o and TGF-B1 induced the occurrence and development of NAFLD in hepatic fibrosis.
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(Castera, 2008) o JH-£T4EA¥ A2 JH MR 22 Tl PRI 152 44 )
BB G B SO, HARFEZ DL T Y Je
F 1 48 i A0S ST (EMC) ) 3 B2 AR« HSC(hepatic
stellate cell)2 ™ AE EMC (1) 3= £ 40 Jiid, HSC (1346 2
CRUE A B DGR o KT EE R B R I ) A L TR T
HHEFON A NPT 5 RIE % DA G (Lee et al,
2009). Hlr, #PiE 5 NAFLD RARIKER RN
EAEVEZ il Foe A5l il i RAENLH 2 5 /41 4
e AT LD

ARSI I = MR TR K BB, NAFLD B,
MG R SHTEF AR, IRl A4 oh 4t i S5,
NPT R AE 5 AT 4R % DIAH G HSC-T6
(hepatic stellate cell-t6), FRINHKITE 5 KAE M 2T
YA R A R PLL

1 #MR57F%

1.1 KEa1Y)

T A BEMEYE Wistar KRl 24 L, AKE N
(20020 g (FHEPREE R S50 5P h O fefit) .
SIS AN SR T E R R 2SI s bt . KAl
TRRLIE B PR SR 1 RS, BEAL A Ao B2 (9 H) R
R15 K, /AT AL TRk, AR
25T e B iRk (Wang & Guan, 2007). R 5
SIS T 15 B IR AL ) R e, Ak
oy 150 184 21 FAAR AR BN A (% 3 H) Rt
A5 H).

1.2 &SRR

HSC-T6 HH PR PR Rf K27 B I 58— < Bt v A
I0 I, S 10%06 25 107 1Y RPMI-1640 £ 7% 5
g% HSC-T6 4iMd, 41tulirsgii 75% 51418,
FEMGREJS 7 4 21 A ZH(1640 K55%3); B« C A1 D 4]
T 1640 K 2 A A [\ e JE AR bt &
25 ug/ L. 50 pg/ L #1100 pg/ L, #4140 M5 515555
72 h J5G, HEAT & ISR AR AR AAT I .

1.3 EFZEiRXF

PRMI-1640. [kt B o [ =P8 H A A9 TR
Ay JaAE R A EAUN Y ST A A E];
PP B [ & R R AR A IR A A A
RNA $2HGRAF BioZol 1) H H [E 5 K THERHE AT R
/\F); reverse transcription-PCR (RT-PCR)A 7 £
A AR 2R AE AR BR 2wl a3 IO
T8 A EVE IR S R AR HBTE D
A B R AR A R A R AR B B-actin,

FR I E A bR 1) TeG I AR 8 Ak A4
FARARAA
1.4 #RAFEE
ABETT R B AE S 12 h, H 3.5% 17K & SR I
JFEIF(1 mL/100 g fATE), HRBRE M 2 29 13,
—80 CUKFRTRAT o I IEL1IZR, TR [T
HZY(1 emx1 cmx0.3 cm)¥z A 10%H PE H
W, 2 AR VG bR A, 5
EAH B3 T ZH 24 (~0.3 emx0.3 cmx0.3 cm, #0#0).
I [ A AR A . AR R E R EE ALK
BT SE . HAR AT AR E T & A7
1.5 zhMLiE. RINRE B AT e (L R hRAa
Bt o % W B I % (enzyme-linked
immunosorbent assay, ELISA)is 7 ko il £ 5246 41
M7« RSN E3E SPITTARL G R JR (PCIIT) 3% W 5
FR(HA) IVELRR(CIV). ZEHE ALN)KT, 1%
TR U I T A
1.6 RT-PCR E#MKFRATLHLEFHHE HSC-T6
B TGFB-1 mRNA % TNF-a mRNA Fix7kF
Fi& TRIzol {5 U6 B 15 52 B 41 23 F0 41 iy 2
RNA. 7356 THT 260 nm 3 Kl RNA & . B
2 g i RNA AR, $%H RT-PCR 357 &5 U6 W E 4T
WS4 cDNA. &SRS L 1.

£1 ZAHRFH RT-PCR 5|¥F5
Tab.1 RT-PCR primers sequence in the study

s LR 511 IR
Gene Sense/ anti- Primers sequence (5'- 3') Product
sense chain q size(bp)

B-actin 1 1E X Sense AAAAGAGCCTCAGGGCATCGG 531

X Antisense CTGGCACCACACCTTCTACAA

Resistin

1EX Sense TTTCATTTCCCCTCCTTTTCCTTT 306

Jx X Antisense GGGCTGCTGTCCAGTCTATCCTTG

B-actin 2 1 X Sense TCTGGGTCATCTTCTCGC 278
Jx X Antisense CGTCTTCCCCTCCATCGT

TGFpB-1 1E X Sense
% X Antisense TGGAAACCCACAACGAAATCTA

TNF-a IEX Sense
Jx X Antisense ACAGTGCTCCTGCAGTCTCTCTGT

GGCTCAACCACTGCCGCACAAC 288

AGCCTTTTCATTCTTGGAGTCTIT 224

M2 B-actin 1 FEEY 4 1F4: 94 °C, 3 min;
94 °C,30's, 56 'C, 30s, 72 'C, 1 min, 3£ 30 AMEFF;
72 °C, 5 min. #LPTRIEFY R AN 94 °C, 3 min;
94 °C, 30's, 54 °C, 30's, 72 °C, 1 min, 3£ 30 MFH;
72 °C, 5 min. PB-actin 2 FEPKIFI TGFB-1 KP4 19 4%



434 W M4 HRPUF T NAFLD JHET 440 5209 S ] BB ok i ALk 369

£ 94°C, 3 min; 94 °C, 305, 58 'C, 30's, 72 °C, | o WA -
min, 3£ 30 MiEFS; 72 °C, 5 min. TNF- a JEPE4 4 L v F ‘ ok H“:;:H
%A ;94 C, 3 min; 94 C, 305,55 C, 305,72 C, b SIS s
1 min, 3 30 MEH; 72 °C, 5 min. ¥ =YL o ’ =

1.5% 5015 B et Je FL VK (F S 100V, 20 min), ]
Quantity One A% L€ B Hr, LA H 5L
5 WS B RDGE RE I LUAR s HOAH G 5 5o
1.7 Western blotting 52 KX RATLHL R E
ERKFERFRIE

P28 1, KM Bradford V8T8
JEHE . B 50 pg H I HEAT T b SR R - 2 DA e
Jiéz ¢ Ji¢ (sodium  dodecyl sulfate polyacrylamide gel
electrophoresis SDS-PAGE)HLIK, b5, i IE 9k
MRAPLRE P, 4 CWELRK, =i TFEHHN
90 60 min, K%, W Quantity One #4455 S
SEIT, L& H IR S NS 3ERDG FE HUE
7 HARRS 5
1.8 HitF DR

THE ZORER B8R 1 % (meantSD) R R, K
HISPSSI11.5 ZE it B A EAT HLIA 32 5 Z2 70 #r, 4l bL
B K5, P<0.05 Ko 2 A G E o

2 &4 R

2.1 BFALRIEF T

ECIEH IR AL, 15~18 J& NAFLD #3241 K il n]
WL LT Yl 2 4=, 21 8 NAFLD B 20 K
JHF 20 2R 2T o W 08 388 A 0038 X K I R T B 4T
e m (K 1A). FBDMEE W40 i b Wi 2
JIE BT A% 0 o K TG T BT P IR D iR £ 4 36 A2, HSC
(hepatic stellate cell) [l A i o v W b koL, L %2
M %Kl 1B).
2.2 MiBEA4EIEIRENER

x4 tesg, PCIl. HA. CIV. LN Bt
i I PR % DK B IR ] (9 i i g 20 i, JF HLAE 21

1 21 AR AR A 4k VG B (X 400)(A)FI
JFF AR 4R L 8 (X 8000)(B)

VG staining of liver fibrosis (X400)(A) and electron

microscopy of hepatic stellate cells (X 8000)(B)for the

21 weeks model group

Fig. 1

JEI B AR T i de ok 5 o 25 I AR ASE AR A 5 0] 156
WZH B 22 S AT G i 7 3 L(P<0.05 B P<0.01)
(# 2).

x2 ARMBALEMIENTUMFALMRRRERAMELSRIE

Tab.2 Spectrum of changes in serum fibrosis and liver tissue resistin gene and protein expression

0 FEA %5 W TR IR R EEEA IV AR Pz pisEEA
Groups n HA PCIII LN CIV Resistin gene Resistin protein
<R
I 9 375.19+40.56 0.88+0.08 2.3540.26 12.8342.01 0.117+0.020 0.2240.03
Control
15 /4 5 669.32+10.81" 2.12+0.44" 3.22+0.11° 14.98+0.44" 0.242+0.031" 0.53+0.08"
15 weeks
18 4 5 796.46+39.45" 3.8640.26" 4012023 17.01£0.54" 0.432:0.048" 0.7740.06"
18weeks
21 5 1034.03£49.40” 6.06:0.15" 4.914020° 19.15£0.96" 0.5800.07" 0.98+0.09"
21 weeks

5 IS AR 0] I 41 L #52 (Compared with the corresponding control group), © P<0.05, ™ P<0.01.



370 3 W ¥

B9t 33 %

23 AKBRAFERHHMMERRNE[NRE

B AL LU, & I AR BT 20K B AL 2P 4R
LRI RSB T, HLEL 21 F T mdsy
R, ZR BAg05E (P<0.05). (K 2A Fik
2) K BUHZHR T 2 R Rk a3 S ik s L
s HAH— 38 2B F15K 2)
2.4 IRIMARE BB UL IRRRIG T

b AU LI I, LT 4EAb il & bs
BRI, SxHMAtier, 2rBEA %G EE N
(P<0.05) (3 3).
2.5 #fff TGFp-1 mRNA & TNF-o« mRNA %%

KF

RT-PCR §" M vk &5 R o 5 A A1HER,
BiE ISP WK A 390, TGFB-1 & TNF-a
mRNA Kk KT, HUL D HEREK - dw i, 2
S HAT B ETEP<0.05)( 3 Fldk 3).

A M 1 2 3 4

1000 bp—>

700 bp—»>

500 bp—>
400 bp—>
300 bp—>
200 bp—>

B-actin

Resistin

100 bp—>
B 1 2 3 4
Resistin - —— -

BrClin - emmm———— — —
2 FAILPTEN mRNA FIAK RT-PCR(A)F!
I ARIE(B) R I &5 2R
Fig. 2 Results of mRNA expression by RT-PCR (A) and
protein expression (B) for each group of resistin

M: DNA marker; 1: XJ [l (control group); 2~4: 4%l 15, 18, 21 J#
NAFLD £ 41 (NAFLD model groups for 15, 18, 21 weeks, respectively);
B-actin: 531 bp; H&$TFE (resistin): 306 bp.

K3 WA EEAHEIERT LR TGF-ImRNA. TNF-a mRNA EREiEFEKFE
Tab.3 Cell supernatant fibrosis indexes and gene transcription level of TGFp-1 mRNA, TNF-a mRNA
=i

4 Group EWBR HA POl JEA A LN VAR CIV TGFB-1mRNA TNF-a mRNA
A% Group A 129.67+36.94 7.00+2.00 51.00+5.29 14334321 0.355+0.039 0.124+0.008
B4 GroupB 408.00+46.51" 25.67+4.51" 83.33+4.51" 26.67+3.51" 0.455+0.051" 0.187+0.023
C# GroupC 530.67+54.96" 43.00+3.61" 100.67+8.33" 44334252 0.571+0.069" 0.235+0.033"
D4 Group D 1004.0+80.73" 59.67+4.93" 111.67+4.167 52.6743.51" 0.699+0.092" 0.351+0.040"

LA IS T R 2E L (Compared with the corresponding control group), © P<0.05, ™ P<0.01.

A 1 2 3 4 M 5 6 7 8 :
3 it

it

HSC 3P Tto ZH . 4E7EZR A ffifrdii. 52

s Tt AU, 7EEEARA T HSC (TR S 52

[ R G BN « HSC 4340 2, TESARIN,

B L 2 3 4 M S5 6 7 8 R BPIRSSGE, 5 5~6 M4, P2 4

ARG . 7R AT TR BT, HSC RIBE S0

TNF-a Boactin 1t 24 myofibroblast, ;= EZF ECM 414y, J&TE T
(224 bp) (278 bp) LTYEAL 4L (Wells, 2008).

TP S0 KL AE I R -, Szalowska et al
(2009) K MALHL A RIE TNEMT AL, 72
Wk, HREES TR, 5 NAFLD 274k
TG R ARG, HAEFILHIE AL D

AR 1o e IR B SRR B S NAFLD 43
o Sz g LW oR, IS 2 Eadr: XYL
i, PCIII. HA. CIV. LN ¥ @ IEe o5 K R
[ e T A0 i, I HAE 21 R S deha Tt s

3 TGFp-1(A)F1 TNF-a(B)#% 241 mRNA £k K
RT-PCR far Jll &5
Fig. 3 mRNA expression by RT-PCR for each group
of TGFB-1(A) and TNF-a(B)
1~4: H %K (the target genes); 5~8: NS B-actin (B-actin as the internal
control); 1. 5: A 41(Group A); 2. 6: B #4l(Group B); 3. 7: C 41(Group
C); 4. 8: D 4l(Group D).
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T W . SRR AL G 0 ] A P A 2 S A
Giil2Fm (P<0.05 1% P<0.01, % 2). ML |-
WEL: BEEH AR, 15~18 J8 NAFLD B2 K i
A WATZHREF e 234, 21 J& NAFLD B 41k
BT 2 24T 4 1) Sl 186 26 B0 X KO R TE 1%
PSR (B 1A). FBEALEE L4 gk G TRT Bt A
KEM R REFYETE K, & W HSC(E 1B). HSC
SMOETE R A A B4 . XK, Bl =)l
MR INIA] U E G, LG o7 S A 1) B T YA RS
FEZEHTINEE . [RI, ARSI 0HCPT 2R T 45 1 8
e XTI LREE, & AR AR UL HE
UL RSP @i T, HEL 21 BT sl
W, 225 BA g0 s L(P<0.05)(Kl 2A Fl14 2).
KERIFAL PR EARB GRS RE R
#e KA — 2K 2B 1k 2).

XM, BEAE R SR I A R S K, K U
PRI BT 2R IR B R 5 o $R BT R S AT 4 Ak
YR,

PRSI A4 2 RIS RS BRI 2l
A AR5 T LT EA We, i, Fedi i T
NS o GURTIS TR

BAVERAFREEARPLE EHER T
HSC-T6 ,GEMHERR AP 0 HLAR R, AP ER
VE Qg Sr N AVE T HSC-T6, HITHRIT E XTI £F
YA T BeAE AL, S 25 R BoR, B AT
PLEIRE RN, £F4efLi PCIII. HA. CIV. LN
BHEm. SxtMAtieg, Ex B A g ER N
(P<0.05) (3K 3) . 1X 3K W it A5 H 20 KT 2= W R (1) 38 o,
LT AEAGFE B N . RT-PCR 9™ 384 740 H vk &5 1L
e 5 OA 4LLE, R NN HRPT AR 5,
TGFB-1 mRNA % TNF-a mRNA FiE/K VT Hm, H
DL D ARk KFiem, Zr BBk 3 Mk
3)o HHULAENHEGT R v AEiE L TGFB-1 Al TNF-a 55
T NAFLD M- 4l Ak

AR5 R BT A0 2 1) 1 37 KT 28 /K P B Ak
FRE B W T i, H T 98 R AT A A AR 1 52 IE AT
X (Kakizaki et al, 2008; Pagano et al, 2006). Fu et al
(2006) 4 A1 NHEHT 2 0 N 20T ER (1) 0 40
FELR T TNF-o ()70 W T m, $Eniiim A
PERAER . TNF-o0 55 98 50 40 i A 738 5 1E S A5t 1y
BWORIPTRE AR, KBS TNF-o AL,
PR RREVEAT [NV o TNF-o 25 F R LA S 48
WA R I T R 7, A5 R AR I 40 2R b 1 30k 5

JRERE BE B I AH 2% (Fantuzzi, 2005). AT /& TNF-o 5
LSS E . Kitamura et al (2002)3F5E TNF-a /&1l
ok 52 AR 4 G R R AR R . © TNF-a (152
A4 S p AR [ DS 4 B (R AR 0 TR R 5.5%10% 11
TNF 52 4K(TNE-Rp55)FIA 4 T i A 7.5%10* ()
TNF ZZ4K(TNF-Rp75). TNF-Rp55 #ik TG
(R4 o, {2 TNF-Rp75 ) 3= 380k R0 40 Al
4. Tomita et al (2006)WF5% %, 7E MCD
(methionine and choline deficient)/ 7% i "', Kuppfer
g0 Mo R P R A A b i B AN B R 4 T ——
1(VCAM-1)F1 VCAM -2 [}5Rik ] $3 TNF-a
M kuppfer 41 J B4 N, W] TNF-Rp55 & TNF-o
15 2 P A0 i rp 1) B S 32 4k W AE AT
TNF-o/TNF-Rp55 {55 76 4T i Ak i 2 o ()3 B A=
HEF, I TNF- RpS5 S5 5 5 S g 12l
%7 kuppfer AHHEIIELL, FFiLALut LT 4Eqb i it
Ji&, 1M TNF- Rp55 Sz A ) A F AT o 21 4
.o TNF-a 25 fFEF4EAb I mT BENLEIAT: 1) BEIAT
JE PRI BTG s 2) 8 I s Uk AR M T >k
TRBEAR W2 2, v S04 G 2 1 R s 1 )3 A R A
LA NRITRR D5 3) 12 R 25 B I R T v,
1M FFA [T i SCn] LUIE i % i AR & 4248 TNF-a [
ARG, TERCEYEIRER, M5 | Lo A4 45 74 F
e A4V IR B A iiBE, mAT
BURWIERTRE P IURR, 4) TS A 41 MG S 1 1 S
ERK Al INK il %, {3t HSC ;= ECM; 5) n] )i
HSC ik AL i< @t Al 6 7] (TIMP -1), b
ECM [ F5A o

Tian et al (2003)ff 518K IN, TNF-o i HE F] 42
PP HABR LT AEA IR, IL-1 A1 IL-6 45
IXEGRF, 5 TR R 38 20E N, A AL
Wizt 3 — 7 T R 32 F T 44 400 A A0 i) J 4 i 4
BRI G4, dEREITAL 0 SE SR, 45 AL
Z IR 4 2 5 0= 4R K& ECM, M 58U
YA IR R AR JE

TGFB-1 &M 40 T8 pl ik R v 1) F 246 ) A
T, & H AT O %N R o IR T AR 4 b 40 R DT
TGFB-1 X} HSC )i At 72 JH-£T 4EA A i B )
15 (Gressner & Weiskirechen, 2006). TGFB-1 it
TGFB/Smad 1551k S et HSC #ud, #ih
myofibroblast, 75FiHLI HSC Y4, £ HSC iiffk
FRIBECM W& S50, & el PEIE R, (24l
4T 4E 4k kA2 % (Thenappan et al, 2010).
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