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Effect of oxymatrine on lipid accumulation in Hepg2 cells
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[ Abstract ] Objective : To explore the effect of oxymatrine on lipid accumulation in HepG2 cells exposed to high fat intervention and to
ehicidate the molecular mechanism. Methods ; Nonalcoholic fatty liver disease(NAFLD) in HepG2 cells was induced by cultured with
medium containing 0.25 mmol/L palmitic acid (Pa). The concentrations of triglyceride in HepG2 cells were measured by red oil O
staining and triglyceride assay kit. After successful modeling,the Pa—medium group were randomly divided into 3 groups:Pa group
(0.25 mmol/L) , metformin (Met) group (0.2 mg/mL), oxymatrine (Omt) group (0.08 mg/mL). The normal-medium (N) group was
established at the same time. After 48 h of drug intervention,the cells were collected respectively. Triglyceride content and the re—
lated markers of oxygen stress were measured by kits and 2,7~dichlorofuorescin diacetate(DCFH-DA) staining. The expressions of
the key mediators involved in fatty acid transportation and oxidation were examined by real time PCR(qRT-PCR) and Western blot.
Results :Red oil O staining and measurement of triglyceride (TG) showed that there were lipid accumulation in HepG2 cells exposed
to palmitic acid for 24 h,while the lipid accumulation ame-
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tion ( Py, =0.023, Pyy,=0.043). Compared with Pa group,oxyma—
trine and metformin administration increased the mRNA ex-
pression of carnitine palmitoyl transferase—1 (CPT-1) (Pon=

0.000, P,,=0.000) , and suppressed the mRNA (P,,,=0.000, Py,=
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0.000) and protein (Ppg=0.000, Py, =0.000) expression of CD36 simultaneously. After the treatment with oxymatrine and metformin,

the generation of reactive oxygen species(ROS) and malondialdehyde (MDA } (P, =0.016, Py,=0.001) reduced significantly,while the
activities of total superoxide dismutase(T-SOD) (Py,=0.007,Py,=0.007) and glutathion peroxidase (GSH—Px) (Py,=0.183,P=0.020)

increased. Conclusion : Oxymatrine could alleviate lipid accumulation in HepG2 cells exposed to palmitic acid through reducing the

long—chain fatty acid uptake,increasing the B—oxydation and improving oxygen stress state.

[Key words ]nonalcoholic fatty liver disease ; oxymatrine ; oxidative stress; HepG2 cells;lipid metabolism
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(total superoxide dismutase , T-SOD ) MR & A H kit &4k
YIE§ (glutathion peroxidase , GSH-Px)MiX & . N & (malon-
dialdehyde , MDA) & B & (B sl @ BUAEY TRA ), IR
WitR-& I (fatty acid synthase, FAS Y5 B R FEHTIA .CD36 %
BT EPLR HT B-actin /) BL T REHLIA (X E Signalway
Antibody A7) . ZBEHETEE A B 1LEF (acetyl-CoA carboxylase,
ACC) S BT TR (3EE Cell Signal Technology 23#]) G
BLARES A i FIEE (stearoyl-CoA desaturase—1,SCD-1) 502N
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REFRETE 37 C & 5%CO, WA ISR FIRE , Y HepG2
YA K 22 80%BhE I KN HLIE L (WRATIR S, TR R 4 A
TN 1ML EL HBE o FLIRS IS FRE T, fFFH
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SEAT AR F5FR A, X BE2H (normal group, N ZH) % 5%
Jf 24 3 9 MEM K5 9% 5655 72 M0 72 b, # i 41 (palmitic
acid group,Pa 41) %% 0.25 mmol/L BRI 5% M6 4 L 19
MEM 3538 2L 1 35 400 72 h, —H MUK (metformin group,
Met 21 ) %% 0.25 mmol/L AEEAR 5% MG 2 L3 () MEM % 5%
SEREFRANME 24 h J5 HEH N 0.2 mmol/L — H AU 5% 4
L35 19 MEM 35 75 3 4k 25 1% J 40 Ml 48 h, AL S 2
(oxymatrine group,Omt 41) % 0.25 mmol/L #5HEER \5%G 4
ML MEM 5595 L85 J2 4010 24 h J5 5408 0.08 mg/mL
S S S%MR A LAY MEM X537 IE4RSET IR 410 48 h,
1.2.5 qRT-PCR EAAG A HE 58 FEAHOCHE R mRNA (1
ik 7 HepG2 4L NAFLD #5525 F AR 0 2549 T 1
48 h S WSS A SR A AN, T Trizol 3877 48 MU 25 2H 440 L
RNA, -4 RNA S8 1E K 4l 04 7% , £ RNA S8 81
R RNA J2 %% 5%k cDNA , —20 CIRIRVKA B4, 5]
Yrfdi Fl DNAMAN #4464 71851, i g2 TR BRA A
4., FH ABI PRISM 7300 PCR {¥ 37520} 2 it PCR ¥ 3%
R eA I, PCR BB HUNF .95 CHIAEYE 5 min, B/5
95 CAPE 30 5,58 CiB K 30 s,72 CLEM 30 s, 34T 40115
W, HIWEEHEY 52 S, UL GAPDH fEANS3EH &
FI 38 DA R RE A h TR KO A 5 BB, GAPDH, 1E
Y4 . CAAGAAGGTGGTGAAGCAGG, = X% : AAAGGTG -
GAGGAGTGGGTGT;CD36, 1F 3% : AACTGTGGGCTCATCGC,
2 SL4% . GGTCTCCAACTGGCATTAGAA ; P B G ik 5 RS il — 1
(carnitine palmitoyl transferase—1,CPT-1), 1E X 5% : GGATTT-
CCATTCCTTCCCA, i ¥ 4 : CTCGTGCGACATTTCTTGAT; ig
JUi 2 & LA (fatty acid synthase, FAS), 1E 3 5§ : ATGGAGGA-
GGTGGTGATTG, Jz X %% :CGATGAGGTTGTCCCAGAA; £ 1t
fifif§ A ¥R{LRE (acetyl-CoA carboxylase, ACC),1F % . GTAAT-
GCGGTATGGAAGTCG , & X # ; TTGTCAGGAAGAGGCGG ;
T NG LA A 510 AN (stearoyl-CoA desaturase—1,SCD-1),
1E Y4 . TGTGTCCCAGATGCTGTCAT, iz X 4% : TCCGTGGCA -
ATGCGTT,
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CD36 & 1R IKK L BRI AN, 45 T &
1 nmol/L JHE5) Z MR TR EEHRMAN AL 40 min JFUSENHE  FREL
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T M B HL Pk 2 B R 1, B A B K B A AR B RS 2 PVDF

JE &5 5%JBERE Y TBST(E 0.1% Tween20) A JEAK YN
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4 CHFE LB, B BRI SE A PR B (AR EbRIiC 1L
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FIREARASIERTE 2 h, UhiRJA F ECL b2 A06H: BAREROE,
W B R RGN X 2R B, JFfd ) AlphaEaseFC ({4
BEATAHT . S5 R BRI AR (1 S LB A 10D I EE A
& 15 B-actin 270 TOD {ERY FEEER
127 2,7- —AA KK E 2 B E (2,7-dichloro-
fuo—rescin diacetate, DCFH-DA ) 3¢ 6, FAbH 40 UE IR G
fin A DCFH-DA ¥, F 37 °C.5% CO, KiF#48 habk e &
40 min J& , PESR AN, I 7E 5% BB T (B K 530 nm) W
£ I,
1.2.8 T-SOD M GSH-PX Wi K& MDA & RMMNE %
REAR AT S U A T
1.3 S%itF o

JT A5 B4 b B 5 SR I SPSS 13.0 B PE4E it 45 SR LAY
B+ e (xox5 ) FOR, BIREARIEIN L « Ko, 2
ANREA S %80R) He R A 58 A BALE T8 B R 5 22430 #r, 4 1)
P AR LSD—: 36, KRB AnifE a=0.05,
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LT O Yt Bas N 41/0 DLANMI£T Yy, Pa 4R UL K IR AR
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Fig.1 Comparison of the intracellular lipid accumulation between

subgroups by oil red O staining
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F1 BHABHEBA TG FERIELE (mmol/mg BH ,x +5)
Tab.1 Comparison of the intracellular TG between subgroups

( mmol/mg protein,x +s )

2151 TGt
i N ' : 300603907
Pati] 57.952 + 8.935°
Met4i] 39.325 +7.195"
Omi 34942 2 5.206'
FE ' R
P1{H 0.037

W ea, 5 N 4 H AL, P<0.05;b: 5 Pa 4 4%, P<0.05

2.2 AFAMBR T UGS HepG2 4a it 1 B AX AR 4 35 47 49 AL

5 N ZHAH EL ,Pa 40 FAS ACC & CPT-1 ) mRNA ik
KAF-BH SR B (1606=6.813 , Pias=0.001 32,,:=8.187 , Py:c=0.000;
taa=7.070, Py 1=0.000) , CD36 [ mRNA ik 7K 0 i T
(tense=—4.737 , Pay=0.001) ; Pa 41 FAS ACC F SCD-1 &
KOER N 2 A S FAAIG] (1.043 £ 0.081) vs. (0.712 +0.069) , 6=
3.105, Pys=0.009; (1.000 + 0.065) vs. (0.561 +0.062) 1=
4.851 ,Py=0.000; (1.000 +0.069) vs. (0.437 +0.063) ,tsp 1=
6.011, Py =0.000], il CD36 4 1264 K- 5 5[ (1.000 =
0.077) vs. (1.894 +0.139) , ta=-5.616, Paye=0.001], LA I 2%

REABIEE X 2.3)
Hef G
2.004 o N1
Paff]
Z; 1.504
= 1.00
2

SCD1

CPT1

ACC1  FAS  CD36
a: 5 N 414, P<0.05
B2 iR T HEARR KRS F mRNA FixKkE
Fig.2 mRNA levels of the key elements involved in lipid
metabolism in HepG2 cells exposed to palmitic acid
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B-actin n’. Bactin - WM.
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¥

E3 BT HEEREXCES FEERIEZNER
Fig.3 Protein levels of the key elements involved in lipid

metabolism in HepG2 cells exposed to palmitic acid
2.3 TG ey BR A5 R CRACA A AR K A8 A7 68 AL

5 Pa ZHAH L, Omt 4 CD36 ) mRNA 21k BH & R4 (P<
0.001) , Ho8z 1 Rk B 5 R RF[(1.894 +0.139) vs. (1.255 +
0.104), P=0.000], ifii CPT—1 &[N ik (P<0.001), LA [ 2%
AR (E 4,3 2

CASEIPORSIN Y

N4l Pafi Met4H Omt#H

(D30 s S
2.54
2.04
ab ab
1.5 1
1.01
0.54
0.0 T
N4 PaZfl Met#] Omt4]

a: 5 N 4 HEE, P<0.05;b: 5 Pa 41 b4, P<0.05

4 K4HjE CD36 FEKFEMLLE

Fig.4 Comparison of the protein levels of CD36 between
subgroups
%2 #&4HiE CD36 #1 CPT-1 mRNA FRiAK FHILLR (x £5 )
Tab.2 Comparison of the mRNA expression levels of CD36 and
CPT-1 between subgroups ( x +s )
205 CD36 CPT-1
NZH 0.680 + (;.()73 i I;ﬁx +0.073 i
PaZf{ 1.257 + 0.097* 0.987 +0.116°
MetZH 0.717 + 0.046" 1.681 + 0.053*
Omi4] () 791 = 0.062" 1.455 i3 ().()5] '
ol R 13.802 27.790
P{d 0.000 0.000
a5 N4 A, P<0.05;b, 5 Pa 21 HEEE, P<0.05

2.4 TR HepG2 4m At AL b2 i 69 % v

24.1

(A

ROS 75 fit
PR 7 25 AL A0
W ; Sl
LREATOI SR

3 IAE DG i iU sE T W% ] DCFH-DA
5 N ZHAH EE , Pa 2HL A 41 N 14 2
T2k S FOSUN i nl 25 ik 2>
JE(FE S).

A.N4H B. Pa 4

>. Met 2H D. Omt 4

E5 FHEMA ROS SERILEE (200 )
Fig.5 Comparison of the ROS generation in HepG2 cells
between subgroups assessed by DCFH-DA ( 200 x )
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242 HLE4LEE T-SOD .GSH-Px J i8 it &4k MDA B9
SR HepG2 HIMILAZHMBR T WG, PiE LB GSH-Px, T~
SOD FYTEM: % N 8 8 F % (Peup=0.003, P; 5p=0.003),

BRI E ALY MDA & B HA B3 (Pun,=0.001) , B L& S
WA U HUS , 4 MDA &85 Pa AHETF
¥ (Py,=0.016, P,,,=0.001) , T-SOD(P,,,=0.007 , P,,,.=0.007 ) I3
i Pa IR, —H AU THE GSH-Px % Pa I B,
2 5B G X (Pe=0.020) , (R 8/ S5 T Bl 5Pa
AL, ZREGHFEF (Pe=0.183), 13 3,

#3 FABFLEIIERAKFEHLLR (xxs)
Tab.3 Comparison of the level of oxygen stress markers
between subgroups(x s )

GSH-Px SOD MDA

(Uimg A1) (Umg Z&H) (nmol/mg EH)
N 152.822 +21.118 18.749 + 1.882 9.896 + 1.128

PaZf{ 74.651 + 12.401* 10.017 £ 0.519* 18.939 £ 2.014*
Met¢H 131.003 + 14.426* 17.788 £ 1.925 13.236 + 1.060"
Omt#H 109.519 + 13.600° 17.794 + 1.921% 10.531 + 1.371¢

FiE 5.159 5918 8.155

Pl 0.016 0.010 0.003

HA

¥E:a, 5 N4 3, P<0.05;b: 5 Pa 4H L3, P<0.05
3 3 i

NAFLD 2—2 5.0 MR RS R HhT & H
AR SR N R B VIR 5m , R R E R
S B AR SRR, S5 BTt BRAT /Nt 8 S B L AR
Mo ERBEAS TR 4EAb | FFEE A1k K P 41 e g 45 X
SRR RET, BEAE KB BN SRR a5
5 FFE-21,

IERAEBT, 2E A 40P 6 U7 2 A5 15 R (free
fatty acid, FFA) 7] i i3 FEERfb M H 1 = ER E Fia
MM B EAHEEERIF 7 T8 R, kA
BT E o Xof E A A A Sk & I B R T BR % 32 I
B A AL B, b oS HRBK AT G, #H—
HRIT R G A P9 B R VTR 4 F AL

B 3k & BT RV K — R B B AR LR
R & KRB, 7E FAS ACC, B H W BE 2 7 % B &
SCD-1 XUEPRHEBHIEAT , ZBHEE A &t —&
BRI S B AT SR R R, 3R S5 H L 3:1
MBI R E M =R, AREREREETH
24 h J5 ,HepG2 4l FAS.ACC % SCD-1 fJ mRNA
REAFEZ I, WA THN HepG2 MM

DA B DA Sk A S 8 7 A P TR L, 3R 7R TR B T 1
HepG2 #fi ffl 7] BB AS 238 2 3 B S M 3k & B i
SHIBRER, ZER S ZATX LS RS AR R
X} B AR R i B T 45 SR — B,
AR FENE T Be iRz 85 (CD36)
1 B EALMIBRE B (CPT-1)FE kK 7484k, CD36
R—REEE LN EEEED, T ZRIETIEN
SR BB UL L | T 40 B S 40 B | i 8 PN B 4
M ZFPAAR b, EARBIR R CD36 BAH
VRS IE S RN | RAE RN | L A AR L B
Pk R AR AL T B A AR T B 55 25 b A 2 S
CD36 FEZ 5FT AL E N MG il &%
FEITER b2 , BEAERF 5T & I NAFLD &85 5
B & B IE 8 I PEE AR E , RUE (R P FE A B B
LAmAE E 9 CD36 Fik B B3, AR ERE
JET T 24 h J5,HepG2 RN CD36 R IXKF-AL
1EE 418 8, T Ak S0 — B U2 9 T
TG v] B B PR LR 38, $E R B g T W aT S5 AR
BRI R % 32, T 25 T W0 2k 1 R R R 7 ey Xof
HAEIE TR VE R, B/ D AR B T L i FFA 69
Wik, AN, BIET RS CPT-1 BIFRIXEIE # 4
R, 25T HEH mRNA KK FERE FT, 45
R, BT AT AE R E L 15 FFA AR I8
5% FFA 80T 5 R4 A I BRUiER , ik
SN — F XU S ) FFA R 30 FFASR
AL T B R S A T T B A 4 P B SR TR, X
— &5 R 5 S AT S0 TT I8 1 A B Sk & BT
DI R SRR VR R O BT O B BT & VA BT R[],
FALRBRET  WUERTEE AT 2, 8
AR WUARTTEAL B 8 R G Z BT, K A igi 2D ATP
1 NAD+HIAE B, B3R DNA 4549 InsE 28 R AR
BN S AL L R BRI K B RAER FE L
HHESHAL MG, RERAPREAELSIERE
7 NAFLD shipisisy  HAk Py v IR BB Bt &
K- B30, BRI S MR IR eI
JEN FFA EFAEAT , i Sk g A
bk o 84k, A KEEHAM, MDA ZBARR
HEMBREEN =Yz —, BRI R GREENE
FEPR, AP ESNEIR AN RS GSH-Px 5
T-SOD K&, AR A8 it A /e MDA & &, &
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