2012 11 Nov. 2012
29 6 Journal of Chongqing Normal University Natural Science Vol.29 No.6
DOI CNKI 50-1165/N.20121112.1642.017
HepG2 SOSC3
12 1 1 1 1 2 1
1. 400038 2.
401331
Chicoric acid CRA HepG2 3 Suppressor of cyto-
kine signaling 3 SOCS3 05 50pg mL™' CRA HepG2 24 h RT-PCR Re-
al-time PCR SOCS3 mRNA CRA 24 h 50 pg: mL ' CRA
HepG2 061218 24h Western blot SOCS3 CRA
HepG2 SOCS3 mRNA CRA p <0.01
SOCS3 CRA
SOCS3 CRA SOCS3 HepG2
3 SOCS3 HepG2
Q7 RA587 R589 A 1672-6693 2012 06-0075-05
Suppressor of cy-
tokine signaling SOCS CRA
SOCS1 ~7 CIS 10
8 stz S0CS3
CRA HepG2 SOCS3 mR-
4 NA
5
3 SOCS3 SOCS
LPS 1
IL-6 TFN-y 2
S0CS3 1.1
SOCS3
SOCS3 IRS HepG2 DMEM Gibco
IRS CRA DMSO
7
S0CS3 Sigma RNA-out
M-MLV Invitrogen
SOCS3 .
Oligo d T 5 r-TagDNA
Chicoric acid CRA SYBR ™ Green 1
RNAasel dNTPs Promega
CRA Roche
* 2012-03-23 2012-05-13 2012-11-12 16 42 01

No. 81001302 No. 31071968

E-mai c¢_bin@ hotmail. com

http //www. cnki. net/kems/detail/50. 1165. N.20121112. 1642.201206. 75_017. html



76 http //www. cqnuj. cn 29
BCA cDNA
Thermo
RNA 2 ~2.5 pg Oligod T 50
SOCS3 Abcam - pmol- uL™' DEPC 1 uL 10 mmol- L~'
actin dNTPs 1 pL 1%0DEPC 13 uL 65 C
Primer Premier 3. 0 5 min 2 min 5 x
Invitrogen first buffer 4 pL 0.1 mmol- L' DTT2 wL M-MLV
0.3 wL RNAasel 0.7 pL
1.2 20 pL 37 C 52 min 70 C
10% DMEM 15 min cDNA -20<C
100 U- mL™"' 100 U- mL™"' 1.3.1 PCR PCR
37 °C 5% CO, r-Taq
CRA  DM- ¢DNA 1 pL 20 pmol- L'
SO DMSO 1% ddH,0 1 0.5 pL 10 x buffer
00.11520 50 pg mL™ 0 pg Mg>* free 2.5 pL 2.5 mmol- L~' dNTPs 2 L
- mL"'CRA  DMSO 2.5 mmol- L™ Mg** 2 uL r-Tag DNA
061218 24h 2% 0.15 pl 25 ul. PCR 1 B-ac-
DMEM tin 95 C 5 min 95 C 45 s 60 C
1.3 RNA PCR 45 s 72 C 45 s 25 2 SOCS3
5.0x10° HepG2 95 C 5 min 95 °C 455 60 C
16 h 455 72 C 45 s 30
CRA DMSO PCR 5wl 6 xDNA 1 uL
24 h RNA-out 1% 0.5 x TAE
RNA
260 280 nm RNA
1 PCR
/bp  TM /%
5'-CCA TGT ACG TTG CTA TCC AGG-3’
RI-B-actin 5"-TCT CCT TAA TGT CAC GCA CGA-3’ 22 %
RT-SOCS3 5/-AGG CTC CTT TGT GGA CTT CA-3’ 20 6
5'-AGC TGG TAC TCG CTC TTG GA-3'
Real-time-Gactin 5'-GTG AAG GTG ACA GCA GTC GGT T-3' 5 "
5'-GAA GTG GGG TGG CTT TTA GGA-3'
ol SOCS3 5/-ATC CTG GTG ACA TGC TCC TC-3’ 136 .
5'-GGC ACC AGG TAG ACT TTG GA-3'
1.3.2 PCR SYBR® Green SOCS3 95 C 30 s 95 C 10 s 60 °C
I Real-time PCR 30 s 40 D Al
SYBR® Premix Ex Taq™ Perfect Real-time a
cDNA 1 1.4
pl 20 pmol- L~ ddH,0 0.5 6
pl SYBR® 10 plL 20 pl.  Real-time 1.3
PCR 1 B-actin 95 C 30 s PBS
95 C 10 s 60 C 15s 40 2



6 HepG2 SOSC3 77
30 min S00CS3
4 °C 12000 g 5 min
EP BCA SN : 50
40 pg 5 x SDS
5 min -80 °C 12% SDS =i m*—“ "
PVDF PVDF 5% oot
37 C 90 min .
1: 2000 SOCS3 -|
4 16 ~18 h PBST 3 10 -
min PVDF 1: 20 000 v
37°C 90 min PBST 3 >
10 min -
PVDF X : i
Bio-Rad Western blot .
LAF PR e -
15 CRA HepG2 24 h
RT-PCR S0CS3 mRNA
3 RT-PCR CRA 24 h  HepG2 S0CS3 mR-
“ + " Microsoft NA #% p<0.01 %% p<0.001
Excel 2000 1 CRA  HepG2 SOCS3 mRNA
a=0.05
2 r_rl"_i"‘.?"!,_df, TS S - -
HIES  — — R LR
2.1  S0CS3 — e
05 50 pg- mL™'CRA HepG2
RT-PCR  Real-time PCR 151
5 50 pg- mL~'CRA S0CS3 5
mRNA p <0.01 ‘: 1
0 pg mL™'CRA 60.91 +0. e
12 % 21.71+0.02 % 1 HepG2 &=
CRA S0CS3 mR- b
NA R a0 8 m o an
2.2 SOCS3 LRAM Mg ma !
CRA HepG2 24 h CRA HepG2 24 h Western
Western blot SOCS3 blot S0Cs3 SOCS3
0 e mL”CRA 0.1 # p<0.05 *% p<0.01 =*xx p<0.001
1520 50 pe mL'CRA 24 CRA 2 CRA - HepG2 S06s3
SOCS3 p< 2.3 SOCS3
0.05 50 g mL~'CRA 061218 24
75.30+0.05 % 76.84 +0.07 % 56.84 +0. h Western blot SOCS3
06 % 34.00 £0.06 %  15.22 +0.05 % 0h
2 HepG2 CRA SOCS3 p<0.05



78

http //www. cqnuj. en 29

76. 56 +
43.14 £0.08 %
HepG2

0.01 % 55.01 £0.06 %
37.77 £0.01 % 3

CRA SOCS3

MBI I b 15 24

HIH L R - L

[ RE TR T e e S S I

TIIM 4% =ik ® T

T i I 1 R0
LM T

“' CRA
SOCS3
* p<0.05 *% p<0.01

50 pg- mL HepG2 061218 24h
Western blot
SOCS3

0.001

3 CRA

k%% p<

HepG2 SOCS3

SOCS3

PPARy LXR
SOCS3

SOCS3
SOCS3

2 12-13
SOCS3
CRA

14-17 CRA

CRA SOCS3

CRA HepG2 SOCS3

CRA SOCS3

10

11

CRA

Croker B A Kiu H Nicholson S E. SOCS regulation of the
JAK/STAT signalling pathway J . Semin Cell Dev Biol
2008 19 4 414-422.
Serrano-Marco L Rodriguez-Calvo R El1 Kochairl et al.
Activation of peroxisome proliferator-activated receptor-3/-8
PPAR-B/-3
SOCS3 levels by inhibiting STAT3 in interleukin-6-stimula-
J . Diabetes 2011 60 7 1990-1999.
Panveloski-Costa A C Pinto Junior D A Brandao B B et

ameliorates insulin signaling and reduces

ted adiposities

al. Resistive training reduces inflammation in skeletal mus-
cle and improves the peripheral insulin sensitivity in obese
rats induced by hyperlipidic diet
Metabol 2011 55 2 155-163.
Emanuelli B Peraldi P Filloux C et al. SOCS-3 is an insu-

J . Arq Bras Endocrinol

lin- induced negative regulator of insulin signaling J .J
Biol Chem 2000 275 21 15985-15991.
Lubis A R Widia F' Soegondo S et al. The role of SOCS-3
protein in leptin resistance and obesity J . Acta Med In-
dones 2008 40 2 89-95.
Yang S J Xu C Q Wu J W et al. SOCS3 inhibits insulin
signaling in porcine primary adipocytes J . Mol Cell Bio-
chem 2010 345 1/2 45-52.
Rui L Yuan M Frantz D et al. SOCS-1 and SOCS-3 block
insulin signaling by ubiquitin-mediated degradation of IRSI
and IRS2 J . J Biol Chem 2002 277 44  42394-
42398.
Story D J Stephens J M. Modulation and lack of cross-talk
between signal transducer and activator of transcription 5
and suppressor of cytokine signaling-3 in insulin and growth
hormone signaling in 3T3-L1 adipocytes J . Obesity Sil-
ver Spring 2006 14 8 1303-1311.
Mecgillicuddy F C Chiquoine E H Hinkle C C et al. Inter-
feron gamma attenuates insulin signaling lipid storage and
differentiation in human adipocytes via activation of the
JAK/STAT pathway J . Biol Chem 2009 284 46
31936-31944.
Tousch D Lajoix A D Hosy E et al. Chicoric acid a new
compound able to enhance insulin release and glucose up-
take J . Biochem Biophys Res Commun 2008 377 1
131-135.
Bustin S A Benes V Garson J A et al. The MIQE guidelines
minimum information for publication of quantitative real-time

PCR experiments ] . Clin Chem 2009 55 4 611-622.



Vol. 29 No.6 Journal of Chongging Normal University Natural Science  http //www. cqnuj. cn 79

12 Collino M Aragno M Castiglia S et al. Pioglitazone im- 15 Salzameda N T Eubanks L M Zakhari J S et al. A cross-
proves lipid and insulin levels in overweight rats on a high over inhibitor of the botulinum neurotoxin light chain b a
cholesterol and fructose diet by decreasing hepatic inflam- natural product implicating an exosite mechanism of action
mation J . Br J Pharmacol 2010 160 8 1892-1902. J . Chem Commun Camb 2011 47 6 1713-5171.

13 Sachithanandan N Fam B C Finch S et al. Liver-specific 16 Kour K Bani S. Chicoric acid regulates behavioral and bio-
suppressor of cytokine signaling-3 deletion in mice en- chemical alterations induced by chronic stress in experi-
hances hepatic insulin sensitivity and lipogenesis resulting mental swiss albino mice J . Pharmacol Biochem Behav
in fatty liver and obesity J . Hepatology 2010 52 5 2011 99 3 342-348.

1632-1642. 17 Parck CM Jin K'S Lee Y W et al. Luteolin and chicoric

14 Crosby D C Lei X Gibbs C G et al. Design synthesis and acid synergistically inhibited inflammatory responses via
biological evaluation of novel hybrid dicaffeoyltartaric/ inactivation of PI3K-Akt pathway and impairment of NF-
diketo acid and tetrazole-substituted L-chicoric acid ana- kB translocation in LPS stimulated RAW 264. 7 cells
logue inhibitors of human immunodeficiency virus type 1 J . Eur J Pharmacol 2011 660 2/3 454-459.

integrase J .J Med Chem 2010 53 22 8161-8175.

The Regulation of SOCS3 by Chicoric Acid in HepG2 Cells
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Abstract To understand the effect of chicoric acid on the expression of suppressor of cytokine signaling 3 SOCS3  in human heptao-
cellular carcinoma HCC cell line HepG2 the present study investigated the relationship among the mRNA level protein expression
of SOCS3 and chicoric acid concentration. Firstly HepG2 was treated with a series of concentration of chicoric acid. Secondly the
SOCS3 mRNA was assayed by semi-quantitative RT-PCR and Real-time RT-PCR 24h later and the expression of SOCS3 protein was
assayed using Western Blot technique. And then total protein expression of SOCS3 in HepG2 treated with different time 0 6 12 18
24 h of chicoric acid was analyzed using Western Blot. The results showed that compared with control group both of mRNA and pro-
tein expression of SOCS3 in HepG2 cells decreased significantly with the increasing concentration of chicoric acid in a dose-dependent
manner p <0.01 . Moreover with the increase of manipulation time the protein expression of SOCS3 in HepG2 cells was found to
be down regulated significantly by chicoric acid in a dose- and time-dependent way. Therefore this study shows that the chicoric acid
can down regulate the expression of SOCS3 in HepG2 cells.
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