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Z X ZIEEI HepG2 4B RE B EE 4 2/
2200 K EAE B HEIFF 3

W, R, FEM, FRER, KB, RLIL, KSR, TE, KB
FMFEGKE, TN ;%1135 550002 )

HE . B Rk R O HepG2 2o itz B FWHRR AR RAE, ik ek A
B, BAM (ox—LDL 50 mg/L), A4 (ox—LDL 50 mg/L+ ZORTHHF 250w mol/L ), B 4 (ox—LDL
50 mg/L+ =K ZHi 3 188 wmol/L ). C 4L (ox—LDL 50 mg/L+ =K THiH 125 mol/L) A D 4L (ox—LDL
50 mg/L+ =R THid 62.5 wmol/L ), 2afesb22 48 h /5, R4 O Mgl 4 & kUL, fe & AR & X 7 &ml

AL ) B 04 A T ) 18 4 R BB AR B A BT R HepG2 2080 ABCG1, ABCA1 & SR—BI # %A K-F
Z£R EWHABCADAWENEEER (TC) @iN#HZER (FC) AFHKTHERA (P <0.05),
Flit AL B, CHARDALF TCHA FCAZFREFAIZH (P <0.05), =K THH 445 BIK HepG2 2 I 1
fe B B A2, e B ERSNAE (P <0.05), P =R O3 IREH 125 wmol/L B3k 5k i, BEA 4 4m e
ABCA1 mRNA ﬁiiﬂi-‘T’—«ﬁr&’;JE*"“éﬂ’FFk (P <0.05), A, B, C#= D #1 ABCA1, ABCG1 #= SR—BI mRNA %g
HORFEAEA L ESE (P <0.05), &t R CHF RSB G HepG2 M e B BE 69 8%, HhUh] 7T A6 238
LA ABCA1. ABCGI #= SR—BI éﬁﬁgﬂi%’-rﬁﬁﬂfm}]a B B2 9h i o
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Influence and the mechanism of stilbene glycoside
on cholesterol content in HepG2 cells*

Chang Lin, Yu-ping Li, Jian-tong Qi, Shu-guang Zheng, Can Zhu, Yi-hui Chai,
Chang-jun Xu, He-sheng Wang, Chang-fu Yang
(Guizhou University of Traditional Chinese Medicine, Guiyang, Guizhou 550002, China)

Abstract: Objective To explore the influence and mechanism of stilbene glycoside on cholesterol content in
HepG2 cells. Methods The cells were randomly divided into six groups: normal group, model group (ox-LDL50 mg/L)
and two styrene glycoside group A (ox-LDL50 mg/L+250pumol/L), group B (ox-LDL50 mg/L+188umol/L), group C (ox-
LDL50 mg/L+125umol/L), group D (ox-LDL50 mg/L+62.5umol/L). After 48 h treatment, the cholesterol content of
each group was observed by oil red staining and determined by cholesterol test kit, and the expression levels of ABCGl,
ABCA1 and SR-BI genes in HepG2 cells of liver cancer were detected by RT-PCR technology. Results The intracellular
total cholesterol (TC) and intracellular free cholesterol (FC) contents in normal group, A, B, C and D groups were lower
than those in model group (P < 0.05), while the supernatant TC and FC contents in A, B, C and D groups were higher than
those in normal group (P < 0.05). Stilbene glycoside can reduce the cholesterol content in HepG2 cells and increase the
cholesterol outflow rate (P < 0.05), and the highest concentration of stilbene glycoside is 125 mmol/L. The expression of
ABCA1 in model group was lower than that in normal group (P < 0.05). The expression levels of ABCA1, ABCG1 and

WeHs B . 2019-01-04
BT - S EN—ESEERITE (No : GNYL[2017]008 ) 5 S s A A TRMIFZE UG [No « B84 KY (2016) 013
[EBIE1EE 1 #KAR, E-mail : yangchangfu@126.com ; Tel : 0851-5606145



THEBURE R

29%

SR-BI in group A, B, C and D were higher than those in model group (P < 0.05). Conclusions Stilbene glycoside can

reduce the cholesterol content of HepG2 cells, and its mechanism may be increase the cholesterol outflow by up-regulate

the expression levels of ABCA1, ABCG1 and SR-BI.
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il 1 S5 o ZRHE AT S 0 TR EUR, A
B R — e gih 2y, 73R A K AR
o BARHIFEERM, AT S BAPish hkoke i b po
M G FES 3 RAROLSY - B RO
TR ZHELRAEY . Hrh R O A R IS FI
UKk FEREAL ( Atherosclerosis, AS) HUVEM, {HH
VERIBLHI B AT AE 0 AR SR LU HepG2 21 AF:
BRSSP EAPERE IR E T (oxidation low
density lipoprotein, ox—LDL ) il {F =5 JIH [ B 40 L 452 74
TR T U WA IR E AR, LUK ATP
sEAEHHAE T AL ( ATP-binding cassette transporter
Al, ABCAL ), ATP #4545 &5z 8 H G1 ( ATP-binding
cassette transporterG1, ABCG1) Fl B ji% 1 %Iy i k52
& ( Scavenger reptor class B type I, SR-BI ) mRNA ik
KRR, WIPARE IR LI TR R B/ FRL

1 RS

1.1 RS
JF 988 HepG2 41 i (L i bl 7 A= 90 B B2 A5 R 2

H), 0.25% JRE IR (3E[E Gibeo AH]), FHHEERIR
B (WREEMZSRATRIZEE)), wobl DMEM (3¢
HyClone 23 W] ), JR4-IWE (B VU= £ 4 TR R}
ARAFED), & RNA PG & ( HAS TaKaRa 23 7]
MiniBEST Universal RNA Extraction Kit ), ¢DNA %% & %
& ( PrimeScriptTM RT reagent Kit with Gdna Eraser ).
PCR i} (Premix Taq" ). ZEJEHE X DNA Marker 55014 [
FAMTRE (RiE) ARAF, ox-LDL (JERE3E
FHEARA R, MRS R a& (RNRRA:
VI ARA R F] ), DLS #1100 DNA Marker ( 652y
LEYRHECA IRAT ), AL O Pl (JERtReERHL
AIRAED), ETAY TR (B BOARA RS
10 B 5 IR B Tl 5% ) W ( reverse transcription—polymerase
chain reaction, RT-PCR ) ¥ #45|¥1. W3 1.
1.2 UFE5iHE

MSL-3020 B4 42 [ 3y i FE K B #5 ( HA =3
B/ ), BSC 1800~ 11 -A/B3 AU TAE & (L
T e s A PR | ), TS-100F AU {85 AH 22 1
5 ( H 4 Nikon 22 H] ), Multiskan FC. [ 2l il 7 321X

#=1 PT-PCR5I#F75l

LIRSS LA 750514 K& /bp
Frl: 5 -TGAGTCCTTCCACGATACCA-3'

NM_030682.1 GAPDH ) 112
Ii): 5 —ATCCCATCACCATCTTCCAG-3'
iEnl: 5 —CAGGACCACAGGCTCAATCT-3'

NM_021297.2 SR-BI 227
JZli): 5° —~CATCTACCCACCCAACGAAG-3'
iFM: 5 -TGTTCATCAGCGTGGACTTC-3'

NM_126166.4 ABCGI 111
0: 5" —AGGGCTCAAGCATTGTCATC-3'
Ell: 5 —ATGGAGACCGAAGTGGTGAG-3'

NM_011905.3 ABCA1 439

S 5" =TTGCTGTGGTGACAATCCTG-3'

( 25 Thermo 247 ), NKSY fHIR/KIAH (VIR HE
IUERA R F ), A AR E IR ( 3 Thermo 23
"), EIEERS (15[ Eppendorf 245 ), D-37520
B 20 B0 AL (€ [E Thermo Fisher 28 #] ),
JA2004N B K F (b 35 A% A BR 53 41 2
H) ), SIM-F140AY6ICEMAKER AUl ykHL ( H A =17
AR ), ELIX/RIOS-20 Bl Jz & %4l K 258 (1

[ Millipore 23 & ), b /7 Ui 5 AR [ it 5 o ) 3k )
& (E1015/E1016 ) ( FR B A H AR AR A ) ),
PCR 9" #41% ( GeneAmp 9700 %!, ZE[E ABI AH] ), #E
e EM% 43T 288 (GGM/D2, JE[E Syngene 23 H) ), A
IR VKA (f# [ Eppendorf 227 ), Bio-Rad GEL DOC
2000 EEWE LG 750 (£ 1H BIO-RAD 2~ &) ), 4R
TR (€[ Corning AH] ), 6 FLFN 96 FLEFFRH (£ [H
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MM, A5 TARZIRHXT HepG2 A MUIR ST 5 ek (52 S HA RS IALRIBE 52

Corning 2] )o
1.3 FHik
131 aladEic HepG2 4NN LSS 3% THETS 2 M
R RLWRIE N 100 u/ml B9 10% BE4 L3 1Y =
DMEM Kigdkr, &2 ~ 3 KRNI 1 k. BOEL
AR IR AR TR0 5T

B HepG2 4 g 2o, 7F W 38e T 247 40 i 3t
B, PR EE N 5 x 10° A /ml, 420 B A R
T 25 em® F5FEA, 1ml/ R, FHESFEIANE £ 3.5 ml,
1E 37°C . 5% —4UALRR CO, S35 FIEE 24 h 40y
BE, Fedigedt, HEERTHUA I PBS vk 2 k, HEHb:
FEW o IR RIER A, BRI (ox-LDL 50 mg/L ),
A 2 (ox=LDL 50 mg/L+ — 2K ZJ4F 250 w mol/L ). B 41
( ox-LDL 50 mg/l+ . A& 4 ¥ 1 188 wmol/L), C 4
( ox=LDL 50 mg/l. A 4 I 1 125 }Lmol/L) D
(ox=LDL 50 mg/L+ — K M 1F 62.5 pmol/LL) , BEAL 1S
IR 3, HEE 3K, WA SRS Ak s R A
ML 48 h . L O BRI YL (i Uigs, I 45 41 41 iy
PN EVIEEEE (total cholesterol, TC ). ¥iF &5 AH EEE (free
cholesterol, FC ) J ¥ 3% 3k 1% TC 1 FC. R RT-
PCR ¥ -9 HepG2 4 ffd ABCG1. ABCA1 I SR-BI
mRNA Fik K281k
132 et FREMLZT O BRI iR & i
BTy (n, WERTFREE, PBS WEUENEREAYLINE 3 K,
ORO Fixative [#%E 10 min, W2 EE I T4, ORO
Stain W% 15 min, A& 60% SN EHEE 30 s JF
FHF K SE, TRAKEE YL 2 min, ORO Buffer %% 1 min,
BiWA QU i e Y SR N E 2SR
1.3.3  f2EEME  ZEHE T 2 000 v/min Z.0 5 min 5,
s A A e A 3k, UIETs A PBS ¥ 2 A L
1x 10° N ZRAEAN 0.1 ml B & Bl A i 240 S,
B 10 min J7 B3 AT IR EEE 2 . F E1015 3057

& E1016 R DIVE FIEFRHEE S TC, FC, HUEH |
5 BCA LR o iR & (#p151D)ME R AW,
DI r R R ERIE LE TC, FC & &, &KIE L
RRFEEE = L35 RN FCWE x AW, VAR
B AN 6 = B350 TC/ (F5 35 TC+ RN TC)
(1477 25 AR R SR
1.3.4 % RNA#RIRA RT-PCR #3¢ LK
RNA #2 B 57 & U B 45 F1 cDNA A 50 &Y ik
PEAT A RNA $2HU4 1 cDNA £ , HEFT PCR Y48 52 )3,
PCR N 251+ 94 C A PE 2 min, 94 CAE 1 30 s,
58°C ( GAPDH ).60°C. ( ABCA1.ABCG1 ).62°C ( SR-BI )
1Bk 30s, 72°CHEMH 30 s, k30 DMEFR, 72°CHKLLGE
10 mine B S w1 =i AT HL UK AZIN, FH BioRad %
A% R GBI IRIC 5%, )i H GAPDH K {E
X B B A 8 IE IR H Quantity One 14453047 o
1.4 ZEFE

B3 HTRH SPSS 17.0 Geit#kst:, HEERL
PR = bR (xxs) Fon, 2N BRI R
D5 2500, LEIA R L LSD—t #6556, P <0.05 Ry 2=
SAGIFE L

2 #HE

21 ZHEZHBEESEEERRETIAFE HepG2
£ A PR RE [ B2 X 151 B 52 0

FUUH RS, G NER 200, 25
Agit#E L (P<0.05); IEF4. A, B, CHIDH
LN TC, FC T REIL TR (P <0.05), [AIAF A
B. CF D4 LW TC BRI T+ (P <0.05), B, C
4 L3 FC BRI T (P <0.05). KM ig
280> HepG2 2 0 P9 AL T 5t 75 o, 4 o L T e o g 2%
(P<0.05), HA =28 2 BE R 125 w mol/L B ik
B (1=10.094, P=0.000), W.3%2 A 1,

*2 HBABEEREFEREE (rzs)
25 LN TC/ (mmol/L) ZHMI FC/ (mmol/L) 1§ TC/ (mmol/L)  E¥ FC/ ( mmol/L) JIELFE ST 2 1%
EHA 33.49 +0.99' 17.21 £ 1.78' 111.43 £ 6.49' 85.52 + 1.44' 76.77 +1.55'
[T EilE) 120.42 + 1.45 46.15 + 1.83 139.21 £4.97 89.29 + 1.44 53.59 +0.76
A 4391 +1.42' 25.84+1.32 177.61 = 6.49" 88.98 +2.06 80.16 + 0.66'
B4l 75.99 +2.85 34.98 + 1.32' 180.87 + 8.65' 94.64 +1.13 70.39 +0.79
cHl 37.33 +2.18' 23.56 +1.32 198.85 +7.79' 89.92 + 1.13' 84.12 +0.62'
DE 4391 +1.42' 27.36 +2.02 182.51 +7.08' 87.71 +1.58 80.59 + 0.59"
FAH 1015.091 116.237 65.971 12.269 468.170
P 0.000 0.000 0.000 0.000 0.000

e T SERYE, P<0.05
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22 AEREZZEZEEXIHFE HepG2 4
ABCA1, ABCG1 #1 SR-BI mRNA F&ix )20

% 21 ABCA1. ABCG1 1 SR-BI mRNA % ik
KV E, G HRT 200, ZRAGITFEEX
(P <0.05), BLRIZH AT UL AL Zaii e o, s, F
— LW R s, BEAYZL 40 g ABCAT mRNA %
KK P8 IE H 41 R R (P <0.05), A, B, CFI D4
ABCA1.ABCG1 Rk FHAARIA TS (P <0.05),A.
B il C 4l SR-BI FRiAACFEABAIA 5 (P <0.05), A
205 B 44 ABCA1, ABCG1 J SR-BI mRNA A7k
i, 2R #E X (1=1.586., 0.221 fi10.372,
P=0.139, 0.829 f110.716 ). W33 FIE 2 ~ 7.

%3 #&%H ABCA1. ABCG1 #1 SR-BI mRNA Fik7kF

b (x=xs)
2851 ABCAL ABCG1 SR-BI
EH 1.13x0.11" 1.40 + 0.14' 0.76 + 0.12'
ERIL 0.80£0.11 0.89 £0.13 0.35+0.12
Adl 1.24+0.11" 1.49 +0.13' 0.81+0.12'
B4l 1.10=0.11" 1.46 +0.14' 0.84 +0.14'
cd 1.07 £0.11" 1.22+£0.14' 0.81£0.12'
D4 1.04+0.11" 1.23+0.15' 0.28 +0.13
F18 5.390 7.689 12.642
PH 0.008 0.002 0.000

W SO LR, P <0.05

R

CH

ML O FERFR B AR

( x400)

ABCAI 439 bp
Marker 200 bp
GAPDH 112 bp

1. IEWA; 2. BIRIAL; 3. A4l; 4: B4H; 5: C4l; 6: D4,
DNA Marker 500
2 HepG2 #ff1 ABCA1 mRNA g5k

ABCA1/GAPDH

T G L, P <0.05
3 £4 ABCA1 5 GAPDH LbfEEEE (X

M 12 3 4 56

M 1

2 34 56

GAPDH
112bp

ABCAI
111 hp

1. IEWA; 2. BORIAL; 3. A4l; 4: B4H; 5: C4l; 6: D4,
M: DNA Marker 500
4 HepG2 #fs ABCG1 mRNA gyFRix
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o514 ) R, 45« —HEZHAFRE HepG2 AL A i A0S0 B LR PRI

20 OP B B — AL B Pk 3 4% B8 1 (lecithin—cholesterol

E L5 acyltransferase, LCAT ) 1E H T ¥ 45 & 89 FC 5 1k h
Sl - CE, LT 2 03 0 75 4 2 26 1 High density

2 os| i q4 B lipoprotein, HDL) ", sU#4 9 HDL 7E ABCG1 /5 F
oo LU B W B B, B AREELE £ FC, LB AR S IR HDL'™. 7
IEHH T&-‘;&Uéﬁ A ) B4l cdl D4l ) HDL 5655 I B 2 057 46 Bt CETP 41

s e b sy BT CERBLICH R Cvery low density

1 2 3 4 5 6 M

SR-BI

227 bp
GAPDH Marker 200 bp
112 bp

1. IEHA; 2. AL, 3. A4y 4. B4L; 5: C4l; 6: D4
M: DNA Marker 500
6 HepG2 #Af SR-BI mRNA BFRi%

SR-BI/GAPDH
=)
W

ikl

IEHA MR Ad B4
T SRR A, P <0.05

7 %% SR-Bl 5 GAPDH [b{ELb &

(x£s)

3 iTig

fRa IR IUAE 248 I3 TC B8/ FH il =I5 Triglyceride,
TG) WS HHmE, HIEAINN AS B4 KB EE
PSR, AS 578 b g B T SRR (iR, 22
b FC. AHEEERS ( cholesterol ester, CE ), K H TG.
BENR L NR A Y T 2R BT S BRI P, 2
JRi B I AR g kL, Ak T P ST A 6 4 4 2 A
VLR . e, R AR . AT 2= A e
AS 7 TR I 1 A [ S () T e e e

JIFL [ B AP 5 2 2 AR S 1S S DA G
Ry IR E B Z2 6, AT IR ABCAL. ABCGI
F1SR-BI, 34 A JUE A [ B2 i) IRy AR5 . ABCAL .
ABCG1 F1 SR-BI J& 45 2 I AHL 3] Pt &1 3 11 2 22 90 45
A, AR IR ERKOE R E EEEM Y. ABCAL
Z 5 NE RSN R R B B, A AR N FC 25
& 2 # I8 & 1 apoA-1 B A pre- B HDL, 4% & 7F

lipoprotein, VLDL ) H A TG #1735 #, i VLDI, ik
BN, BRI, e A AR IR R
(low—density lipoprotein, LDL ), #11#¢ 40 g 1 LDL
ARV AN, JEEFIEK CE fiff g itk ™ gk
MO CE Wl FC opfig ik, X —#kr FC Z T4 -
ABCAL A R MIRAE I 5 55— 55 & g
() HDL B4 4t - Y HDL 2 {& SR-BI £ 1R
BIFHA AN, TR CE fi# B ok, 2 CE HhfafE
sk Ry 2 5 B AT TR J5 A HERIARY T ™', ABCAL
TE A0 A b JE 20 240 B 8 A K2R3k, ABCGL &
BLRRAEANH AL AN, SR-BI T B AT THLH
Jig ", ABCAT o 20 it AN A1 ] 2H £ 4 it AR [ s g
th 2 apoA-1 JE A HDL, ABCG1 {41 2H 240 i fiH [
syt th % HDL JE Wi s & B B i) HDL, 3%l ABCAL
o ABCG1 B2 1K BE {5 JFF- 41 i A J&) 16 4 4L 40 A 3 o 31
HDL F IR s, BRI R & i . 340 SR-BI
FRJG, BEIHA S HDL 9 AT AT, - faff R ] st
FZLL HDL B EER 20T, b T LDL ARk, it
M FAR LDL B84k AL ox-LDL ¥4, ABCAL. ABCGI
FSR-BL & IEPEJRTI ], Hoim 23h Al 4 i I [
AL, VBRI P I 22 1 IR e

ox-LDL J& LDL Z &AL i s i, 2 fl & AS RAE
RIS AS B CEER F ™" JORE RV BT EE AS (1%
At R, 5 e AR E R AL IR B T AS A Z A
TORIRTTREE VAR . PrE L. PLR . EPOKm
KGR G e )G 2R 2, 2R REDT AS 1
S AR R R T R IR B [ ES ox-LDL
W

ARSI AR [) % 38 1) 2 20 Ak g L
HepG2 4 )5, % PR 2K £ 95 1 1 A W 1 131 et ) R
R, SR, ABCGL. ABCAI 1 SR-BI mRNA
FERKEH IR . FIEF N R IR aT
e & i F i ABCG1, ABCAL 11 SR-BI (335, 1
I 968 HepG2 40 i AR [ e Ay 0 3, I8 A0 IR [ e

A~ EL
o
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