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dium dulbecco DMEM) Gibco ;

N )

PD98059 FUJIFILM WAKO ;
cDNA

; N \3- 4- (3-
IsobutylH -methylanxthine IBMX)

; 0
: TRIzol Invitrogen :
( enzyme-inked immunosor—
bent assay ELISA)
; 3-

phosphate dehydrogenase

( glyceraldehyde3—
GAPDH) .
v ( peroxisome proliferator-activated
receptor y PPARYy)
IeG ;
2( adipocyte protein 2 aP2) .CCAAT/
( CCAAT/enhancer binding protein C/
EBP) a.C/EBPB

; ( mitogen-activated pro—

Novus Biologicals

tein kinase MEK) . MEK ( phospho—
MEK p-MEK) . ( extracellular
regulated protein kinase ERK) . ERK
( phospho£RK p-RK) Cell Signaling
Technology ; BCA
; ECL
( - SW-CJ2FD)
; CO, ( : LS-€C0230)
Thermo ; ( t Ti-S
734534) | ( : TS200) Nikon
; ( : LS200A)
; ( : 170524B)
Biotek ; PCR ( real-time
quantitative PCR  RT-qPCR) ( : ABI 7500)
Applied Biosystems ; (
Mini-PROTEAN) BioRed ;
( :6300)
. RT-qPCR ( )
. RT-qPCR
1.
1.2
1.2.1 3T3F442A
37 C.5% CO, \95% DMEM

1 gRTPCR
(53
F: TGGCCTTCCGTGTTCCTAC
R: GAGTTGCTGTTGAAGTCGCA
F: CCGGGCAGCACCACGACTTCC
R: CTTCTTGGCCTTGCTCTTGACCTG
F: GGCTCCTAATCCCTTGCTTTT
R: CTCTGTCTCCTACCACATGGCT
aP2 F: CATGATCATCAGCGTAAATG
R: TCACCATCTCGTTTTCTCTT

GAPDH

C/EBPB

C/EBPa

PPARy F: ACCCTGACCCAGAATACCAAG
R: GTCAACAACCATAGGCGATTT
VEGF-o F: TCTCACCGGAAAGACCGAT
R: CCCAAAGTGCTCCTCGAA
VEGFR-2 F: GATGCAGGAAACTACACGGTCA
R: GAGATCAAGGCTTTCTCACCGA
MMP-2 F: GGCCATGCCATGGGGCTGGA
R: AGCATTCAGGGCTAACACCAACT
MMP-9 F: AGGCCTCTACAGAGTCTTTG
R: CAGTCCAACAAGAAAGGACG
( DMEM + 10% FBS + 100 U/ml
) ; 70% ~80%
PBS 2
2 min 2d 1
1.2.2 MITT 3T3F442A
5x10° 96
70% ~ 80% 0.25.50.
100,200,400 pmol/L Silibinin ~ 100 wl DMEM
3 o Silibinin 24.48.72 h
20 wl 5 mg/ml MTT 37 C
4 h 150 uI  DMSO 37 C
15 min 490 nm
( absorbance A) .
(%) =(A -A )/(A -4 ) x100% .
1.2.3 3T3F442A
2 x10° 6 2d
1 o
DMEM (2 pg/ml <1 pmol/L
0. 5 mmol /L IBMX) 2
d 2 pg/ml
2d
160 pmol/L Silibinino
90%
0 o
1.2.4 o o (0.5 ¢
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+100 ml ) 4 °C o 0]
=3:2 o0
20 min 0.45 pm o
3T3+442A PBS
3 5 min 10%
1h 3 0
30 min 3
1.2.5 RT-PCR 3T3F442A
2 x10° 6 2
d 1 80%
1.2.3
5x10° 1 ml  TRIzol
12 000 r/min 5 min ;
200 wl 15 min 4
°C 12 000 r/min 15 min,; 500 ul
500 wl 10 min 4 C.
12 000 r/min 10 min : 1 ml 75%
4 °C+12 000 r/min 5 min
RNase ( DEPC)
Ao 250 RNA o cDNA
1 pg RNA SweScript RT II
First cDNA Synthesis kit c¢DNA,
ABI 7500 RT-gPCR RT-gPCR.
20 pl RT-gPCR 194 C
30 s.94 C 5 s.60 C 15 s.72 C 30 s
40 Ct o mRNA
GAPDH Ct
2 A8 mRNA o
1.2.6 Western blot ~ ELISA 3T3F442A
2 x10° 6
2d 1
80% 1.2.3 &
Western blot ~ ELISA
o C/EBPa.C/
EBPR.PPAR—y  aP2
Western blot o
1 ml4C PBS 3 ; 150
wl (1 ml 10 pl 100 mmol /L
) 30 min 10 min
[
1.5 ml ;4 °C 12 000

r/min 10 min ; BCA
5 pg/pl;
5xSDS 100 C 10 min
: 3 min 4 C 12 000 r/min
10 min o
12% 40 peg; 60V
2h  0.22 pm ( PVDF) ;
5% 1 h TBST 3
10 min; ; 4 C TBST 3
10 min 1 h TBST 3
10 min; ECL o Image J
ELISA MMP2  MMP9
N 1.5
ml 3 000 r/min 10 min
ELISA o
1.3 GraphPad Prism 8. 0. 1
P
o 3
t ANOVA
o P <0.05 o
2
2.1 Silibinin  3T3-F442A
MTT Silibinin ~ 3T3-¥442A

1. Silibinin 24 h
(0 wmol/L Silibinin) 25.50 wmol /L

Silibinin (F =

5.97 P>0.05) 100.200.400 wmol/L Silibinin
(F=215.50 P

<0.001) . Silibinin 48 h (0

wmol /L Silibinin) 25 mol/L Silibinin
(F=4.64 P>0.05);
50.100,200.400 pmol/L Silibinin
(F=98.23 P<0.001) ,
Silibinin 72 h (0 pmol/L Silibi-
nin) 25.50.100.200.400 pmol/L Silibinin
(F =
409.90 P <0.001) . 72 h
156. 89 pmol/L 160 wmol/L  Silibinin

3T3-F442A
0] Silibinin

2.2 Silibinin
3T3-F442A
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1 Silibinin 3T3-F442A
0 pmol/L Silibinin D *FF P <0.001
( 2A.
B) ; 0
( 2C); (0 wmol/L Silibinin)
160 pmol/L Silibinin
( 2D) . 160
wmol /L Silibinin 3T3-F442A
2.3 Silibinin  3T3-F442A
(0 pmol/L Silibinin)
160 pmol/L Silibinin 3T3-F442A
C/EBPa-C/EBPB.PPARy aP2 mR-
NA (t=15.03.
16.50.33. 60.27.60 P <0.001) 3A;
(0 pmol/L Silibinin) C/EBPa. C/EBPB.

PPARy aP2
(t=49.95.68.10.50.60.35.69 P <0.001)
3B.C. 160 pmol/L Silibinin
3T3F¥442A

3 Silibinin
A: mRNA ;B
D FF* P <0.001

3T3-F442A

2 Silibinin 3T3-F442A x 400
A: . B ;G
0 ;D 0
2.4 Silibinin 3T3F442A MEK/ERK
Western blot Silibinin
3T3-F442A MEK/ERK o
(0 wmol/L Silibinin) 160 wmol /L
Silibinin 3T3-+442A p-MEK/
MEK  p-ERK/ERK
(t=12.10.6.75 P <0.001);
MEK1 PD98059 (0
wmol /L Silibinin) C/EBPa~C/EBPB.PPARy
aP2  mRNA (t=
10.50.9. 02.16.40.27.60 P <0.001) .
Silibinin 3T3-F442A
MEK/ERK C/EBPa. C/EBPB. PPARYy
abP2 o 4,
2.5 Silibinin 3T3-F442A MMP
RT4PCR Silibinin
3T3-F442A VEGF
;a ;b 160 pmol /L Silibinin
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o 160 wmol/L Silibinin 3T3-F442A
VEGF-o» VEGFR2. MMP2  MMP-9 .
mRNA (t=
22.50.46.70.23.40.28.40 P <0.001) ,  ELISA .
Silibinin ~ 3T3-F442A MMP .
3T3F442A MMP=2 1o-n MEK/ERK
MMP-9 C/EBPB. C/EBPS. C/EBPa
(1=5.23.4.43 P <0.001) , 160  PPARy .
pmol /L Silibinin 3T3F442A .
MMP VEGFR=2 Lijnen et al
VEGF-« ; Silibinin
3T3-F442A MMP - Ferrara et
o 5. al VEGFR2 VEGFR2
VEGF-« VEGF-«
3 o
( 2 . )
) ( ) . .
9 14 o -
4 Silibinin  3T3-F442A MEK/ERK
A: MEK/ERK ;al ; b:160 wmol/LSilibinin ; B: mRNA
D F R P <0.001
5 Silibinin 3T3-F442A MMP
A: VEGF mRNA ; B: MMP mRNA G MMP

CFFFP<0.001
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Silibinin inhibits lipogenic differentiation of 3T3-F442A
adipocytes in murine through inhibition of MEK/ERK

pathway and matrix metalloproteinase activity
Liu Aiping Li Tong Cheng Yaqing Zhang Renwen Ge Yakun Zhang Yuanxin
( College of Biology & Food Engineering Jilin Institute of Chemical Technology Jilin 132022)

Abstract Objective To study the effect and mechanism of action of Silibinin on the differentiation of 3T3+442A
preadipocytes in murine. Methods The effects of 0 —400 pmol/L Silibinin on the proliferation of 3T3+442A adi-
pocytes at 24 48 and 72 h were detected by 34 5-dimethylthiazol2) 2 5-diphenyltetrazolium bromide ( MTT)

assay and the effects of Silibinin on the adipogenesis of 3T3¥442A adipocytes were visualized by Oil Red O stai—
ning; RT-qPCR Western blot and ELISA assays were used to detect the effects of Silibinin on 3T3¥442A adipo-
cyte differentiation-associated transcription factor CCAAT/enhancer binding protein ( C/EBP) o C/EBP B per-

oxisome proliferator-activated receptor y ( PPARwy) adipocyte protein 2 ( aP2) adipose generation-associated vas—
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cular endothelial growth factor ( VEGF) -o and VEGF receptor 2 ( VEGFR2) matrix metalloproteinase ( MMP) 2
and MMP-9 mitogen-activated protein kinase ( MEK) and phosphorylated MEK ( p-MEK) and extracellular regu—
lated protein kinase ( ERK) and phosphorylated ERK ( p£RK) expression. Results MTT assay showed that the
cell proliferation rate of 3T3+442A preadipocytes decreased after 100 200 and 400 pwmol/L Silibinin treatment
compared with the control group ( P <0.001) ; Oil Red O staining assay showed that the accumulation of red lipid
droplets of the cells in the 160 wmol/L Silibinin assay group significantly decreased; RT-qPCR assay showed that
mRNA expression of C/EBPa C/EBPB PPARy aP2 VEGF-o VEGFR2 MMP-2 and MMP-9 was down-—reg—
ulated in 3T3-F442A adipocytes treated with 160 pwmol/L Silibinin compared with the control group ( P <0. 001) ;

Western blot assay showed that protein expression of C/EBPa C/EBPB PPAR<y and aP2 was down-regulated in
3T3F442A adipocytes treated with 160 wmol/L Silibinin ( P <0.001) and the phosphorylation level of p-MEK/
MEK and pERK/ERK proteins was down-regulated compared with the control group ( P <0.001) ; ELISA assay
showed that the protein concentrations of MMP2 and MMP-9 in the cell supernatant were down-regulated ( P <

0.001) in 3T3¥442A adipocytes treated with 160 pwmol/L Silibinin. Conclusion Silibinin inhibited 3T3+442A
adipocyte differentiation and adipogenesis through inhibition of the MEK/ERK pathway and matrix metalloproteinase
activity.

Key words Silibinin; adipocytes; cell differentiation; lipogenesis; transcription factor; matrix metalloproteinase



