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T RS HUA RCB AL AR XS IR 5 2 AR PT HepG2 41 Y
SREBP-1c¢ Jr HH L PR 22 3K 1Y) 52 Wi

IAN, BExHh, ¥ Ak, FLR
(FMPEHRF FH¥R, S 510006)

[(FE] BRI AR (HQS) X R 5 2 HEHT HepG2 41 L [ 5 i #25 5C 144 45 & % 14 -1c (SREBP-1¢) J H
BER FRAB S, I HRT T GEAME AL o 75 35 W wE i (MTT) Lb €8 4G T HQS Xof 20 1 3 4 (%9 5 ), SR JH 8 0 g e & 3R 1%
5 HepG2 4 i £ 37 e £ R ARPUALAY | 385 45 6] B> LUAS TRV B HQS 34T T80, 9 LA Z B SUIK (MET) /R 5 FR M 24, 55 i 48 M 4.
F DN D-# %0 ) Z- 4 2-J58 40 -D-45 %5 Ml (2-NBDG ) A6z ) 4 Jfa A7 15 B 1, 00 5 400 6 o9 il =16 (TG ) , 97 B IR 105 R (FFA) &%
L IMAT O Yoo 1 L4 40 L B T DT RN I, S A 98 ol S ik B A 4% U I (Real-time PCR) £ 0 41 g )9 SREBP-1c, £ Bk %l i A
BRALREE 1 (ACCL) , JE NG RR & LG (FAS) BE S BEAAG A M ffl (SCD1) FH I Rk, &R AR MTT ST 45, % # 25,50,
100 mg-L™" 43 348 i HQS A% \#p 78 o 5 vk FE {5 ( HQS-L, HQS-M ,HQS-H) , Kb BRI ] Sy 24 h, 5575 14 41 Ho A, 45280 24 240 Ji o 4
B F s (P <0.01) 40 N TG, FFA % & W35 Fh i (P <0.01) , Jg 3% 4 7 U oK & 21 €8 1) /)N 3 1% i 7 , SREBP-1¢, ACCI,
FAS,SCDI mRNA [ 35 8 [ (P <0.01), SEAIA S R IR BT m i & HQS S5 77 I 3 T & 4 Mf 8 et (P < 0. 05, P <
0.01) ,HQS-H,HQS-M 7] i Z B 40 fg i TG, FFA & 4 (P <0.01) , 38 /b 40 L P9 i i B0, HQS-L 7R /] B AR FFA 5 4 (P <
0.05) , k4, HQS-H 1 i 2 F i SREBP-1¢,ACC1,FAS,SCD1 mRNA ()2 ik (P <0.05,P <0.01) ,HQS-M 75 7] F J§ SREBP-1c,
FAS,SCDI mRNA () 3£3i5 (P <0.05) ,%f ACCl mRNA £ik BA7 — @R E Ml . 4518 :HQS nf G i M il SREBP-1c W&k,
Ul 20 B BT B, A3 HepG2 4 i 3R 5 R HIKHL
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Effect of Effective Fractions of Huangqgisan on mRNA Expression of
SREBP-1c and Its Target Genes in Insulin-resistant HepG2 Cells

WANG Chun-yi, TANG Jia-ling, XU Pei-xin, LI Wei-min"
(School of Pharmaceutical Sciences, Guangzhou University of Chinese Medicine ,
Guangzhou 510006, China)

[ Abstract | Objective; To observe the effect of effective fractions of Huangqisan ( HQS) on mRNA
expression of sterol regulatory element binding protein-lc ( SREBP-lc¢) and its target genes in insulin-resistant
HepG2 cells. Method: The effect of HQS on the activity of HepG2 cells was detected by methye thiazolye
telrazlium (MTT) method. The model of insulin-resistant HepG2 cells was induced and established by high

glucose and high insulin. While inducing the model, HepG2 cells were treated with different concentrations of
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HQS, and metformin (MET) was used for positive control. The glucose uptake of cells was detected by fluorescent
D-glucose homologue (2-NBDG) , and the contents of total triglyceride (TG) and free fatty acids (FFA) in cells
were also detected by assay kits. Meanwhile, intracellular lipid droplets were observed by oil red O staining.
Besides, Real-time fluorescence quantitative polymerase chain reaction ( Real-time PCR) method was used to
detect mRNA expressions of SREBP-1c, acetyl CoA carboxylase 1 ( ACC1), fatty acid synthase ( FAS) and
stearoyl-CoA desaturase 1 ( SCD1). Result: According to the findings of MTT experiment, three different
concentrations 25 mg-L ™" (HQS-L), 50 mg-L ™' (HQS-M) and 100 mg - L' (HQS-H) of HQS were selected
for treating cells, and the treating time was 24 h. Compared with control group, the glucose uptake of cells
significantly decreased in model group (P <0.01), and the contents of TG and FFA markedly increased (P <
0.01). Besides, a large number of red vesicular lipid droplets were also observed in cytoplasm, and the mRNA
expressions of SREBP-1¢, ACC1, FAS and SCD1 all apparently up-regulated (P <0.01). Compared with model
group, different concentrations of HQS all significantly increased the glucose uptake (P <0.05, P <0.01). HQS-
H and HQS-M reduced the contents of TG and FFA in cells (P <0.01) and the number of intracellular lipid
droplets. Meanwhile, HQS-L decreased FFA content (P <0.05). Besides, HQS-H apparently down-regulated the
mRNA expressions of SREBP-1¢, ACC1, FAS and SCD1 (P <0.05, P <0.01), and HQS-M also down-regulated
the mRNA expressions of SREBP-1¢, FAS and SCD1 (P <0.05). Although HQS-M could also inhibit ACC1

mRNA expression, there was no statistically significant difference. Conclusion; HQS may alleviate insulin

resistance in HepG2 cells by inhibiting SREBP-1¢ mRNA expression and reducing lipid synthesis.

[ Key words ]
regulatory element binding protein-l1¢ (SREBP-1c¢)

I 2 T 5 B I T S TR IR AR R
KRR BES W RS B TR LA
T RONT I AR TN s A 4
SR S AR I S A0 (8 0 DR 2 ARG A 7
JF9% (NAFLD) 5 2 B f 5 ( T2DM ) Bk 3 i v g
9, 249 ELA I I R MR B TR A R A T R
PR P, 6 T2DM 3897 56 W b, 5 2 00 AT i
B R UL A S T S R R R T AR S A
[ (SREBPs ) S ¥ 42 JIT JIE B 5 2 ( FFA ), H i = fig
('TG) FIAH [& i (TC) £ i85 P 22 ik B 32 8 4 5 1)
F, Horp SREBP-1c SRS W7 40 i 5 1 0143 Ak D3 1--1
(ADD-1), F B IK T HFHE B 8% LA s a1 20
PP 5 FFA, TG A5 UM G i #3803 B 3R 4
ORI

WO EOR A AR (TR, AR
PR3 R R I 2101 R, R =
WIBEE, B e A R RIS S WA R Th
R BERHUE WO AL (HQS) & 7E /i W il & 1.2
SR - 45 A 25 AR AT 9% 45 S o S I 3k —
AR BT A AR 0 AT A T T R B R A R
W' RTIRT ST A SRR HQS fE B s £
VRS S S TR 1 0 2% AR A I I B
(9 S ORI B 5 7 R AR R D, 3

effective fractions of Huanqisan; lipotoxicity; insulin resistance; HepG2 cells; sterol

WS AR R R . Bah  HQS o 7T 58 i 4 R
PO o 9l v A Rk 5 5 ) DR BRUTES JRE R I A, R
YERIALE 5 1 i SREBP-1c & 1 Kk R Y 2 35 7
HK LEARTINZROR T HQS X R B AR Y I
PRI A0 TG, 325 HQS FEbEAE I v fig 2
FCBE T A, 1 iR e 5 2 U A Ak R PR AR
BT, 56T HQS fy 4 &b 52 45 BF 58 45 A UL A
I, Ok — 20 B B HQS 5@ i 8 158 7 1 s AT e
B AT B9 AE AL LA RO 1 3 AR P 245 28001 ) 7 4
T, A S 6 R v B i B 5 R 15 5 HepG2 21 28 57
I 5 SR AT A A Y WK HQS AN [R] e 82 X B & 3%
BT HepG2 21 M4k A5 A0 355 . i Bt T R L & SREBP-
Lo B HCHE L PR 3R 38 19 52 Wi, DT A 42 T 1) 38 HOQS
4 1 HIAL 1 32 AR 40
1 ##
L1 Zfdkk A4 M R HepG2 40 i bRk IR T
ATCC 2 il
L2 24K HOS fil% R B RA LAY
WA oM AR R 2 R R s A R A FD L )TN R B
LYRFF 0 R T B K E B RO R ) 52
R Astragalus membranaceus var. mongholicus F)
TR ARy G RAE Y BT 5 Pueraria lobata 1)+
MR R I RPHE Y & Moru salba 5 2 1 B (1
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TIRR K . HOS il 85 77 % 2 % SCHR[7 ] 5 — H XUIK
(AT AY TR (EE) ROA KA, #tS
C310BA0011 ],
L3 R R, 4B (Macklin 24 &), 534543
ok 1828365, D823520) ; #¢ . D-% % 1 [l & 4 2-
(N-T-fg5E-2,1,3-28 0 0% e 4-50 58 ) -2- [t & -D -7
% M (2-NBDG ) ( 3£ [E Invitrogen 2% ), fit %5
1788307 ) ; TG, FFA 1257 & (7 5t g il 2R 9 TR i o
e, 4165430 2 20160425 ,20160420 ) 5 figs 2 H i ( 36
[E Genview 2 &), 85 9002-07-7) ; # 2 £k 2% b Wik
(PBS) 2% wp Wik ( 3% HyClone 724 #], it %
ABA212280) ; i 2L O ( 3£ [ Sigma 2w, #t 5
00625). 14 RNA trizol 2 Bk % & ( 26 [® Life
Technologies 2 ] , it5 15596-018) ;150 5 5532857 41 .
P 7 & (H A TaKaRa 24w, it 5 40 0 &
RR0O47A ,RR091A) ; SREBP-lc, Z Bt 4 i A ¥ 1k i
1(ACCL) , g i R & KWl (FAS) , B i It 4 il A 25
Tl AN (SCD1 ), H vl -3 - 2 i =L ( GAPDH) %
WG AT, AT AY TR EE) BGA
FRAEA .
1.4 {U2% SW-CJ-1FD B S Y THES (RN
FrAb i £ A R Al ) 5 CX31 B A ) 1 i B ( H AR
Olymplus 24 ] ) ; FACSCanto 1T % 3% = 48 i1 4% ( 25 =
BD /A ] ) ; RT-2100C #Y [ 2 B k5 4 ( 3€ [ Thermo
Fisher 23 W) ) 5 4 f 35 72 M 35 35 ( 2 & Corning 2
F) )5 CFX96TM #Y 5 i} 2% 5% % f& PCR ( Real-time
PCR) %, #% R 2 1 M & X ( 35 [E Bio-Rad 24 7] ) ;
BCD-569WPCX % —80 °C [ HIK I vk 46 ( p Bl 5632
R A RAF) .
2 Hik
2.1 259 Kl BC il DMEM 58 4 15 77 5L e
(&3;) : ]t DMEM 200 mL fin A 10% fifi 4 IfiL ¥ F1
1% WAL (100 U-mL ™' 958 % ,100 U-mL ™8R %) ,
4 CHcE 37 CARWIR G . HQS ¥ i Bt il -
BRI 2 mg (Vo ¥R T4 R 49) % T 10 pl
DMSO Hr, it 58 4= 15 3% & 10 mL, 2 it & W B R
200 mg-L™" 1 0.22 pm 1§ B8 5 98 BR B, 0 FH AT LA
A BN B R B 2 S R MR B . SIS YR
il WA TR, R FRERERN
335 mg-L ™' (2 mmol-L™") , MTT % ¥ Fc il : Bk HC
MTT 0.5 g, % F PBS 100 mL i, & & ¥k J& K
5 g L7 H0.22 pm JEREUE T 4 COROBAEAERI AT
2.2 ZMEE3E HepG2 i fH41: T 37 € 5% CO,
MR FRA R 3R B A A K Al A 2£80% ~90%
.08 .

(24X, PBS Y Pk 2 3, #5010 25% 2 1 1 mL JH
A6 1 min, S0 R LEE, R 40 M AR 5], I DO RE 1 1
V&SRV 8 4 B R SR 2RI AL, Y 1 i =
1 x10° A~/mL, /0 T4 M ARG 35
2.3 MTT 340 HQS X HepG2 4 Mi 1% ¥ 1) 5% e

W b F X B K A0 1 x 10° A/ FLIE RN T
96 fLIEFEM P, 7R 40 M 58 42 05 BE J5 , W S R SR 3L
A HQS 25 ¥, ffi H & F 4 4 )% ok 25,50,100, 150,
200 mg- L™ BRI EEBE S AN FATHL, B SR Rt as
HAFN MG Y4 . 43 0 78 0 25 15 35 )5 1) 24,48,
72 b, AL A MTT 3% 20 wl, 457,37 C
i3t 4 h, % 13, 494U A DMSO 150 wL, #OGIR 2
Ji 37 BIVAE Tl I G 92 ARG IS b 0 s W O AL T A
K0 490 nm 228 54 AT R

TR = (A~ Asun)/ (Ayman = Aupn) X 100%

2.4 RS RPN MBI A S BOd A K
HepG2 40, #: 70 F 6 FLAR , 157 40 i 0% BE )5, e ik ,
ATE LS 5 7356 12 h, {40 i [R5 25 4k, W 57 455 55 5L,
PBS 2% vh 3 Pk 2 3, 5 4%k & 5 B (30 mmol - L™
HETRE) AN 5 &K (100 nmol - L™ A1 %) 15 3%
BB 24 WY
2.5 diffIsr A K g2 AR MTT SEge 2551 50
6 W, Rl A, BN, — H XU 4L
(335 mg-L™") i B vk & HQS £ (100 mg- L7,
HQS-H) , # i i e i HQS 41 (50 mg-L~" ,HQS-M),
T B vk BE HQS 41 (25 mg-L™" HQS-L) . 4 ffd
Fh R TC MG B IR I 3R 05 bR FAl, AR 45 A1 8 5%
FE WA Ry B A R W R R B B A AU B,
HQS & B W 35 2 3L, 25 Hdl A & 85, B4 ik 3
ML SR 24 hy
2.6 FEbREEI

2.6.1 2-NBDG gl HepG2 4l Jitd 4 %5 ¥ £t I fE
JET R ] 6 FLAR SRR, A 4L A28 25 24 h

Ja, KRB Z& w35 Ut 3 M, 4% 41 A 2-NBDG
(100 pdm01°L’1)500 wl, 37 CH%F 30 min J5
KRB ZZ i G 8 3 3, LA 0. 25% [ 25 11 i 7F b 4t
IO | AN ) PR ot S | o € A A N VG
1 500 r-min ' B0 3 min, 788 135, I KRB 28 Wil
1 m LA A2 WO T = O AU 204 b, 78 R B K
488 nm , & 5K 520 nm T FH U 2 20 AR 0 4 Ji
W2 98 R

2.6.2 TG Fl FFA & HE W55 37 56, A T
¥ PBS ZZmifg 2 mL PE¥R 2 Ik, JH 0. 25% Jge B Ak
J5, A 20 W AT 2%, 3 500 v min ' B L
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10 minj5 , BCHS 23 b 2 WO LR & K TG A0
FFA &t 4y 135 Wl A BCA 38 A 1 il 0 &
AT HE &, LA 1 mg B HkOE KGE TG M
FFA 4 &,

2.6.3 L O GL VLG M P B im0 0 AH M 5 2
Kigi ik  FH PBS B UE2 IR, 4% Z R W EE[E & 15 min
PLE o Wk W, 1 PBS B 2 . iIn AH4L O
YU ,37 CREYEYL£8 10 min, 60% 5 P9 1 vk, PBS
VRV 1R, B N OER

2.6.4 Real-time PCR £ il Jif- 20 41 SREBP-1¢ J
AR RIS BEEEA M, A trizol 1 mL, 5B
RA)ZFIRCE 5 ming A =& B % 0.2 mL, 551
EW 15 5,4 Ci#E 3 min, 4 °C,12 000 r-min '

%1 Real-time PCR 3| #1F %

Table 1 Primer sequence for Real-time PCR

> 10 min, 4385 F 2 KA, A SRS N EE TR ST,
#8520 min, 4 °C,12 000 rmin "' B.0> 10 min, &= I
o M 75% DEPC £ FE 1 mL ¥ UIIE. 4 C,
8 000 r-min B0 5 min, FEEBMA . FEETE,
HA DEPC &b 335k i) ddH,0 7K 30 pL, %% RNA 4%
HRS 3 s a7 &, 100 % Sk L ¢DNA . DL GAPDH iy 4
Z,PCR [z B 1K &l ¢DNA 1 pL, BT FES Y
(10 pmoL-L™") £ 0.5 pL, master mix 10.0 plL,
dH,0 8 pL, SARFH 20 wL; iR 20 B8 554 R 94 °C il
AFPES ;94 CAFME 20 s, 58 °CiB k 20 s,72 °C A
20 5,40 WKAE IR ; J5 il 26 0 BT 62 ~ 95 °C 15 s,
LZEIRF C, M ER R R 27 sk g AT R X S A H
SIMFHI R 1,

51975 (5'-3")

519 44 STBLIRE
1 il /bp
SREBP-1¢ CGGAACCATCTTGGCAACAGT CGCTTCTCAATGGCGTTGT 141
ACC1 TCACACCTGAAGACCTTAAAGCC AGCCCACACTGCTTGTACTG 152
FAS TCTGGTTCTTACGTCTGTTGC CTGTGCAGTCCCTAGCTTTCC 197
SCD1 TTCCTACCTGCAAGTTCTACACC CCGAGCTTTGTAAGAGCGGT 116
GAPDH TGTTCGTCATGGGTGTGAAC ATGGCATGGACTGTGGTCAT 154

2.7 GiileEAbER R SPSS 20.0 it
VORI LA v £5 o8 5 Z 410 H BRI B N 5 224
M, B EL AR T LSD 35, DL P <0.05 H 2 R H 4
3-8

3 #R

3.1 Xf HepG2 A Me G My s2m Bl & HQS ¥ &
I IR 05[] B4 38000, 240 J 0 P B 2 B, S [ VR
& HQS &b HepG2 40 g 24 h f5, {1 200 mg- L~
HQS X 40 fu 77 16 R A7 B B (P <0.05) . Y44k 3
48 h B}, I i B v B (25,50,100 mg- L") iy HQS %
Ui B A7 16 R A 3 RS A O A o VR (150,
200 mg- L") HQS & ik B H i 1E (1 4 i) HepG2 41 g
WP (P <0.01), Y40 BUATE]4E K & 72 h B, 459k
FE HQS XF HepG2 4 Jfd 3% 4 % 41 i 1 FH 34 o 3% 3
5, HOR U EEARE U (P <0.01) o L, A HEER HOS
it 40 0 355 1 1) 5 L AR S 86 1 % 25,50,100 mg- L7
3 5I4E R HQS-L, HQS-M , HQS-H f% ¥k £ {8, HQS &b
PRAA LB [E]) A 24 h, WL 2,

3.2 MRS FHCHT HepG2 41 ML 2-NBDG Ml 48 HU i)
o WXL K HQS &k B2+ 95 24 h J5, 4

F2 HQS 3t HepG2 MM FHE MM (2 £5,n=5)
Table 2 Effect of HQS on activity of HepG2 cells(x +s,n=5)

) e £ AT I R/ %

A /mg-L~! 24 h 48 h 72 h

251 - 100.00 £5.84 100.00 +4.90 100.00 +5.83

HOQS 25 102.00 +5.58  92.34+9.01  69.92 +9.63%
50 101.71 £6.80  94.50 +7.52  74.87 +9.42%
100 96.23 +6.14  87.89 +10.71 64.89 £10.51%
150 94.10 £9.21  76.85 +8.98% 60.23 +9.13%
200 88.19 £6.28") 61.33 £9.23% 44.65+7.67%

S HA " P<0.05,” P <0.01

FLNF- Y98 sk 52 A IR W F R (P <
0.01) , #2712 155 284 20 JH 4 % W B3 0 18 & b, 5
FERSZH H e, — HOBUIA HQS 4% 9 B2 2y ] B (8 T 5
VIR (P <0.05,P <0.01) , $2 75 W il 25 )
T £ 20 A o) 4 2 0 O, H HQS B4R £ 81
WREHOBIPE . WK 3,

3.3 X RS HepG2 4l TG, FFA & B (15
WSS AR, R R S R R T
HepG2 40l H: TG, FFA & # B % JFE (P <0.01),

.99 .
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®3 HOS BB HEMH HepG2 AME XA H BB N XM
(x+s,n=3)

Table 3  Effect of HQS on 2-NBDG uptake in insulin-resistant
HepG2 cells(x +s,n=3)

4 5] [ e S /mg - L 59 G

2 H - 60.25 £5.09
s - 20.54 £5.13%
UG 335 59.48 +0. 929
HQS 100 44.75 +3. 60"
50 39.23 £1.33%
25 32.21 £1.11%

W HEPALE VP <0.05,2 P <0.01; SHAELEYP<
0.05,YP<0.01 (£4,5).

E5A R 2l He g, XU LA K HQS-H, HQS-M ¥ 71]
35 B AR R B R KA HepG2 4 rf TG, FFA & &
(P <0.01) ,HQS-L JRA] J#fik FFA % (P <0.05),
fBXF TG & EEA B EHW, WE4,

*4 HQS 3 EREHIM HepG2 4 TG,FFA SE2M M (x =5,
n=3)
Table 4 Effect of HQS on TG and FFA concentration in insulin-

resistant HepG2 cells(x +s,n =3) pmol+g ™!
44 53 S e B /mg - L' TG FFA

2 - 8.53 +0.90 13.69 +1.49

LAY - 27.29 £0.52%  34.41 =0.28%

Z HSUIR 335 13.39 £0.99%  17.15 =3.26%

HQS 100 15.93 £1.20%  25.38 =0. 81"

50 22.08 £1.40%  29.43 =1.19%

25 26.03 =1.06 32.68 £0. 46>

3.4 bR RARHT HepG2 40 I IE 25 K i B LA Y
g ML O e a2 R R, 25 (41 HepG2 4l i i
FR R BRI A 20 B T B P ] D D a1 5 R
JR i o SR b e B B E 24 hJE M N AT I
LT I /N IR TR, 50 A 7 5 3 200 R BB 1 IX B,
20 L R A BRABER | £ 5 /0N v 1 B D 78 M R AE . 5 AR
RULH b B, — B ORUIR LA & HQS-H, HQS-M ¥ Jif 4
HepG2 4l its P i ik 45 1 BH 2 0 /D, HQS-L ¥k B 41 iR
TR AR UL AR A, o8 HQS nJ I 3 Bl g &)
FHEHT HepG2 RV, WEI 1,

3.5 XF S ZHLHL HepG2 41 i SREBP-1¢, ACCI,
FAS,SCDI mRNA EiEMWm  H525 4 i, i
A4 HepG2 40 Jifi ) SREBP-1c, ACC1, FAS, SCD1
mRNA [ £ A B FE FH (P <0.01), H5HE AL L

- 100 -

A B BRI Co — B WKL ; D. HQS-H 41 ; E. HQS-M 41 ;
F. HQS-L 41

1 HQS 31 & 5 E #i 1 HepG2 A A M B i AR
0, x200)

9% (il 0

Fig. 1 Effect of HQS on lipid accumulation in insulin resistant

HepG2 cells( 0il red O, x200)

B, ZHUBUICA HQS-H ¥ AT & 25 N I JB & = HIKHt
HepG2 41 s )y SREBP-1¢, ACC1, FAS,SCD1 mRNA
23k (P <0.05, P <0.01), HQS-M 7} A 411 #i
SREBP-1¢,FAS,SCD1 mRNA (#3235 (P <0.05) , %}
ACCl mRNA K3k BA —@& W T WAEM, (HIXg 1t
S S HQS AR AT B — vk BEAROR I . LR S

£5 HQS 3B B = 1 HepG2 £A i3 SREBP-1¢, ACC1, FAS,
SCD1 mRNA FZHIFM (v +5,n=3)

Table 5 Effect of HQS on mRNA expression of SREBP-1¢,ACC1,
FAS,SCD1 mRNA in insulin-resistant HepG2 cells(x +s,n =3)

Gl i?f’% SREBP-1c¢ ACCl FAS SCD1
25 - 1.00£0.03 1.01£0.16 1.00+0.11  1.01 +0.14
A - 2,60 £0.22% 1.85+0.21% 2.67 £0.30” 1.89 £0. 14%
ZIPxU 335 1.38£0.13% 1.33£0.15> 1.67£0.10 1.27 £0.15%
HQS 100 1.75 £0.09% 1.39£0.16% 1.88 +0.18> 1.54 0. 14>

50 2.14£0. 117 1.50£0.06 1.92+0.27% 1.60 £0.09¥
25 2.4920.16 1.88+0.16 2.460.12  1.80+0.14
4 itig

JFF U2 2 28 0 5 AR TR0 B BT
SR TR B RARPOR B AR E . Pk S AR E AT
FE ) 1 15 2R BT AT 20 M A5 ) (A S B 5 R B 2R AR
(1 735 BIL MG 2 B 36 R B SR AR PL A 2 B OCH
. HepG2 ZMIIE T A B IR i 783 4 i, AT 5 1E
HON A0 AH AL A4 25 A0 AR B 2 TR, TR g 2 H R
Fel A A JH T 0 5 T IR 5 R IR T B o ) ) 4R i A
YT I 3R AR Sk 7 i A 3K IR A0 R 1Y
SR BN Z AT e R I A A
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N, HepG2 4 i 35 1 JB 5 2= A2 AR B0 B /9 R R 2
58 B 2 KT R o i 4 v o D OE R G
41, HepG2 4 i 76 5 5 (15 ~ 33 mmol - L") I3 T,
o 2 0 B P 9 55 R B R A2 AR R U A S AL =, T
BEE BE SRR R A . T B RS Y
W5, DL ke A T O AR B — PR 2R R N
P A5 2 2 SOk T 1 R R TR B R KA i
A4 VES HepG2 4 i B4Rt & A",

e A 48 7 A B IS B8 ) v N T 40 e AR A
T, VA 40 M e 5 R R PR B A 5 5 Y 32 B
Tebno B ATHE R I Ty vk A R I A 8 57
WA A AR 0 R AL bR O A A R s
HI& S A7, (0 R A e 22 )5 34 i U
JEE VR RS B e, RS I A T iR A, A i
. 2-NBDG J& Tk 7l 5 MR B R 5, R 23 77 AR ik
S e E By T A i = A0 A Bl 5E ' i B R
N O 7 A el U DO TR O 1
BN EA RN 7 | SO R R S
A7 H T, 2-NBDG BB A SMIF 5 3 25 44
BB mtnic . A58 b, >Rk F e b e TR 5 2200
P HepG2 21 M, 0240 ff P9 o St ok B I 25 R IR, %
A A5E 750 2 441 6 %o 7 20 W ) 4R B0 2D R B R I R
HEPU, R = H I Ek HQS [w] B~ 351 248 e fif, I
G L PN ¢ BE BH i 3 0, Horp HQS KRB — 2 1y
R E AR, B R T OOUICRT HQS ¥ REXE in HepG2
211 i P B B, A M B IR AT o

SREBPs J& T#% & 3 N+ %X %, SREBP-1¢ & JIf
FUE M B AR f) 56 B R 45 502 . SREBP-1c JR 46 it
SEA BT 5 [ R P TS A P R RIS R A
(SCAP) BB AW, I AE B IR IER 2 504 1 17
B A 2 57 B8 B AR OO T, R ik A 3 oK iy B B
A5 B I R 31 09 [ B R 4 oo 4 (SRE) 80% 5
B F X ST A E-G 4 A, MRS TG & Wi
KR IE L 4 ACC1,FAS,SCD1 25 | 3#01% I8 i & h%
4 st A . WFST & B, SREBP-1c 4% 3 [H /)N
IR 0 B I A0 M A R A, 23 R R S ™ Y g I
g 5 B R MAE , FFA & R e, I RE TG #
TG 2 7F 20 R AT DL H SR s & A= L TG 38 &k
F ) NAFLD " | [ ., SREBP-1c [ 2 i 5 18
JiF (LG 5 H A1 T2DM |9 & 9 HIL il 47 78 25 1 G Bk
AW T, B RS 2 R ) HepG2 2 i
SREBP-lc J& [H 5% 35 8 25 b b, H e 3 09 0 0
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FFA E &t Bl 2 38, IF R & i i 2 B, (5] I 4
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