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TNF-o {Ei#t HepG2 BFEAARAE BRI R E L H B4 # %

B, AR R, B I, M, S %EE K, EEL . ERE (400016 &P, R ERF K Bl I8 o —
B P43 )

[(HWE] H MR IRSERE T-a(tumor necrosis factor-a, TNF-o) J& 77 BEWS (2 1t AT 41 I i BT AR 2R , I %5 HAIL il itk
TR, Jiik #% HepG2 P 23 X R (BR4H TNF-o ZH (TNF- 2 ng/mL 5§, 20 ng/mL) FAGER 4 (KR
0. 08 mmol/L 5§ 0.2 mmol/L) MHkA4H ( TNF-o 2 ng/mL Be5 %52 0. 08 mmol/L  TNF-a 2 ng/mL B¢A 4K IEER 0.2 mmol/L,
TNF-o 20 ng/mL BAHNBER 0. 08 mmol/ L TNF-o 20 ng/mL B & #IRHR 0. 2 mmol/L) , £bF3H 24 h, i FAAL2#BEHE- L A1k E
AN TG & i, JE—P P TNF-a 20 ng/mL FIEKARAR 0. 08 mmol/L, il i ylIZL O Je (A W%¢ HepG2 £ /il PN g ST AR
RAEDL; L9 E B PCR Hl Western blot Kl HepG2 4fi g SREBP-1 FAS ACCa HyAKF-. &R D4l TNF-o 21
TG & [ TNF-a 2 ng/mL 41 (0. 344 £0. 093) wg/pg. TNF-a 20 ng/mL 2] (0. 329 £ 0. 068 ) we/ g ] 43 7l 48 25 H XF B 41
[(0.192 £0.048) pg/pg] WEFHE (P <0.05) ;B4 [ TNF-a 2 ng/mL BCEHPRER 0. 08 mmol/L 41 (0.451 £0.096) pg/pg.
TNF-a 2 ng/mL BEAHRRER 0.2 mmol/L 41 (0. 821 £0.257) wg/ g TNF-a 20 ng/mL BEA 4K IEHER 0. 08 mmol/L 41 (1.032 =
0.286) pg/ g TNF-t 20 ng/mL B4 HASHER 0.2 mmol/L 41(2. 134 = 1. 049) we/ g | 43 B ASERAL] #0052 0. 08 mmol/LL
41(0.247 £0.069) g/ pug HCHEFR 0. 2 mmol/L 410,341 £0.031) e/ e ETFEF (P <0.05) s DAL O Herifh— A
TNF- i SE T A0 P IR AR . @SLI 9 65 4 PCR il Western blot #5301 45 5 & 7% B4l TNF-o 415 25 H % B4 L,
HepG2 ZiJifi SREBP-1 .FAS ACCa HYZIEFEIEN (P <0.05) s A A5 HARTRALMIEL , AP 44 SREBP-1 FAS (ACCa 932
PIKCEFIIR EJE(P <0.05) o 8518 TNF-o fi2df HepG2 JFANNAE N AR BTAL S, e Al SREBP-1 FAS (ACCa KI5

[R#I] TNF-o; KGR ; SREBP-1; HepG2 JIFAHA ; g B FA SR
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TNF-o promotes HepG2 hepatocytes lipid accumulation

Chen Shumei, Yang Shumin, Zhang Wenlong, Lyu Qiong, Ye Peng, Gao Rufei, Mei Mei, Wang Zhihong, Li Qifu
(Department of Endocrinology, First Affiliated Hospital, Chongqing Medical University, Chongqing, 400016, China)

[ Abstract | Objective To determine the effect of tumor necrosis factor-ac (TNF-a) on lipid accumu-
lation in HepG2 cells and its underlying possible mechanism. Methods  HepG2 cells were treated with TNF-o
(2 or 20 ng/mL) , palmitate (PA, 0.08 or 0.2 mmol/L) , and TNF-a plus palmitate ( combination of the 2
doses of 2 agents) for 24 h, respectively. The intracellular triglyceride ( TG) was measured by enzymatic
colorimetric method. Then TNF-a of 20 ng/mL and palmitate of 0. 08 mmol/L was chosen for the further
experiment. Lipid accumulation in the HepG2 cells was observed with Oil Red O staining. Real-time PCR and
Western blot analysis were used to detect the expression of SREBP-1, FAS and ACCa at mRNA and protein
levels. Results TG level was significantly higher in TNF-« treated cells (0.344 +£0.093 and 0. 329 +
0.068 g/ g for the doses of 2 and 20 ng/mlL) than in control cells (0. 192 +0.048 pwg/pg, P <0.05). And
that of the combination treatment cells (TNF-a 2 ng/mL plus PA 0. 08 mmol/L; 0. 451 £0. 096, TNF-«
2 ng/mL plus PA 0.2 mmol/L; 0. 821 +0.257, TNF-a 20 ng/mL plus PA 0. 08 mmol/L; 1.032 +0. 286,
TNF-a 20 ng/mL plus PA 0.2 mmol/L; 2. 134 +1.049 pg/ng) was significant higher than the cells treated by
PA alone (PA 0.08 mmol/L; 0.247 £0.069, PA 0.2 mmol/L; 0.341 £0.031 pg/ng, all P <0.05). Oil
red O staining also showed that TNF-o promoted lipid accumulation in HepG2 cells. The expression of SREBP-1,
FAS and ACCa at mRNA and protein levels was significantly higher in TNF-« treatment and the TNF-a plus PA
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treatment cells than in control cells (P <0.05). Conclusion

TNF-a promotes lipid accumulation, and

enhances the expression of SREBP-1, FAS and ACCa in HepG2 hepatocytes.
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Supported by the General Program of National Natural Science Foundation of China(81170751) and the Foundation of National Clinical Key-discipline Construc-
tion (2011). Corresponding author;Li Qifu, E-mail: liqifu@ yeah. net; Wang Zhihong, E-mail ; towzh713@ 126. com

AR, AR RS M g 5 T (non-alcoholic fatty liver
disease, NAFLD) 7 2 BKJU [ N 2 AT H . 1EH
— 212 VRIS , NAFLD AN A3 45 5 4l v i g Ve
995 LA K b L8 B B D PR I HEREAL [Tt 2 A
CRANE W B B A3, SR L R AR .2 ALk
VR 45 5 V) M O, 7™ B L fa e . SR,
NFALD 4 &AL 24 i AN 58 2 4, D55 i /s 2 Fil
FWR RS HH LA KR, AR5 g 2%
P2 54 NAFLD (9 FE AT B2 LA o [ W 45
JG M 45 A R H-1 ( sterol regulatory element-binding
proteinl , SREBP-1)) 42 ¥ %7 JH e H il =15 & B i) d 42
S R, AT LIS — R 5 2 5 IR B AR L SR [
R B R & 1 (fatty acid synthase, FAS) | Z,JBk CoA #&
AL o (acetyl coenzyme A carboxylase o, ACCar) , TE 1%
SREBP-1-FAS/ACCo jl ™ . %45 5 Ik 5 T B %
BT |2 B I RE AR 25 EL2 NAFLD &A= K Jre i & 2
WAL, AN, RAE LS NAFLD )M, 64
“TUATHE T AU, RAETE NAFLD (52 s
AT 1 JE2 g N 07 4 BT 58 B ot R v e 5 AR
I H FT AR 225G 1 2 X NAFLD i Jig J5 1 1) 5%
W) , T AERE A T35 F B #F T NAFLD 9 , i AW o
R A58 F ] HepG2 N\ JHHia 4 A8 | L5 98 i [
+ TNF-o 215 REME S R 40 MR BT A R R L, 12
ARG BT OUAR , IR AT G AL A T AP R T

1 #ESHE

1.1 ##

2R RPMIT640 15973 (100 U/mL 75 % Al 100 wg/mL
%55 2% (HyClone) 5 Jifi 2 I %5 ( Gibeo) ; 2R AF 1L FVE
MZL O(Sigma) ; A AMEIATERE F-a R EEEY) s Hil =
liit (riglyceride, TG ) A& I 12051 & (#7 VL 7R B2 W 7 il A1 BR 2
) s Lowry ¥ 48 B U R & ( R AE AR TREA WD) 5
Trizol RNA #Z 51| . PrimeScript RT reagent kit £l SYBR Premix
Ex Tag™ 1T (K529 TREA BT 5 40 E R H 4R BGR
& (HUEEAY)) s BCA B E s N & ( B8R = RAEYHR
HIRAT]) ;PCR 5| 1d TagMan Primer Express B {Fi% 11, I
A TR TREZS W 48 Bractin 24T 1gG SREBP-1 S 24T
IgG . FAS % 241 1eG . ACCa e 241 IgG(Santa Cruz) ,
1.2 Fik
L2.1 Zifadsgs HepG2 AJH-E 4i a2 (Lo iRk e 40 i
JE) S 10% B4R I3 ik 78 RPMIL640 Br 556 &+ 37 °C

5% CO, A AL PG 52, B 1 ~2 RIWIR, FHIL G 3K 90% ~
95% A&
1.2.2 SEEreH #EATRTA SRR 2T, K HepG2 4t il B
T4 0. 2% 4= 1ML 13 [ ( bovine serum albumin, BSA) {9 TG IfL1E
RPMI1640 35 35 £ F 55 3% 12 h, B I A [F) ¥k & 1) TNF-o
(2.20 ng/mL) FI#K gL (0. 08 0. 2 mmol/L) 43| 2k Ik & Ak # 241
ML, 50k 9 22 (1) 55 (AN B4 : T i RPMI1640 +0.2% BSA;
(2) ¥4 TNF-o 21 : DTNF-o 2 ng/mL 41 : TG IfiL 35 RPMI1640 +
0.2% BSA + 2 ng/mL TNF-oi; @ TNF-o 20 ng/mL 4 : G Ifil 15
RPMI1640 +0.2% BSA +20 ng/mL TNF-a; (3) % iSER 2 : D4KBS
1% 0.08 mmol/L £ J1fiL i RPMI1640 + 0. 2% BSA + 0. 08 mmol/L
HIRER; @B JE R 0. 2 mmol/L 4. JC IfiL % RPMI1640 + 0. 2%
BSA +0.2 mmol/L 2 I§z ; (4) B4 2H : OTNF-o 2 ng/mL B4
BN&HR 0. 08 mmol/T. 2H . TG Ifil 1 RPMI1640 +0. 2% BSA +2 ng/ml
TNF-o +0. 08 mmol/L I 2 ; @ TNF-a 2 ng/mL Bt & 4K 1§ R
0.2 mmol/L 4 : FC I 3% RPMI1640 +0. 2% BSA +2 ng/mL TNF-q +
0.2 mmol/L % I§ 2 ; @ TNF-a 20 ng/mL BEA4K)IEHE 0. 08 mmol/L
40 TG Ifi. 7§ RPMI1640 + 0. 2% BSA + 20 ng/mL TNF-o +
0.08 mmol/L $JI5H% ; @TNF-o 20 ng/mL BEA4RNIEES 0. 2 mmol/L
40 Tl RPMI1640 +0.2% BSA +20 ng/mL TNF-q +0.2 mmol/L
HIBIR . 25 MG 24 h 5 #4T TG E i,
1.2.3  4HfAN TG FRBACERI Wk 6 Ui N A iAEAs
IAIEC e  FRBR AR (2:3.5) o WA B E B0, B
P s T, AL IR - L 6 | I Ay TG & it
A FULER T 40 g/L NaOH ¥ ,24 h J5 Fl Lowry 320 & 40
HESE,EAY TC 5 REA WA, Tk a i TG &
i, MR TG @M Z5 R ik — 25 B TNF-a 20 ng/mL FI#k /g
1% 0.08 mmol/L #4752 5555
1.2.4 JH£r O Jeft, A€ 12 FLAR T E 3% v )5 Fi A HepG2
4, B % AR PE PEATIAT O Yefa b FLAR 4 i PBS Wk
2 K ,10% ek F g [ 52 30 min PBS Y2 ¥k, RPN EENEEH 2 min
JE R BT, AL O Je 5 30 ming PBS %% 2 IR, 95 AR M K G
2 min, YEd B RS T BB TSRS A,
1.2.5 & RNA (F2ELL B SER 9856 it PCR Axill] SREBP-1 |
FAS ACCa mRNA {33k Trizol 42 45 21 40 i & RNA,
PA1 pg B RNA FEAARAR , 44 BE b 54 a3 & i W A5 0647 Wi 28
B S UNE, A5 F 55 1 25 42 C 2 min 5552 237 C
15 min,85 °C 5 s, SEATHEIGE S PCR UL GAPDH fE N3, K
Il SREBP-1  FAS  ACCa mRNA i 235, § 88 & 55 4. 95 °C
30 s FiARME ;95 °C 5 5,60 °C 30 s,40 MG, 45,
P CoEA HR R E T RIBE: AC = Ctyy — Ctoappns
ANACt=RbHIZH A Ct— X BEZH AC Ab PR ZH H A9 £ H 7Y mRNA
FEREI A XTHRLL 2722, BIIFESI L 1,
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F1 HEERXEEPCR3IYFT]
HEH S19FEI(5—3") PR A BB (bp)

ACCCACTCCTCCACCTTTGAC
GAPDH 110
TCCACCACCCTGTTGCTGTAG

CGCAAGGCCATCGACTACAT
SREBP-1 70

GACTTAGGTTCTCCTGCTTGAGTTTC
GCCGCCATCTACAACATC

FAS 119
GTCTTCCACACTATGCTCAG
GGATCCGGCGCCTTACTT

ACCa 73

CTCCGATCCACCTCATAGTTGAC

1.2.6 Western blot #iil]l SREBP-1 FAS ACCa 75 [ [ $2 &

FERGR SR BT 45 5 A i B A 1, BCA B 4 1 Mk
FE, R 40 ~60 pg,E4T SDS-PAGE, & M58 G, R
% PVDF JI5%,5% BSA £ 2 h,—$i 4 CIEF I K H R
AR, TBST 3Pk 3 3K, 54K 10 min; —H7 37 CHEF 1 h 5,
TBST 53t 3 ¥, &K 10 min, £ f§ ECL St {3k 6, i H
Quantity One K HEAT 4047 .
1.3 %itsam

B DL x + 5 keFoR, R AT SPSS 19. 0 it 3 i AT IR R

T3 255707

2 H#R
2.1 ARERE TNF-a F= 3 g 82 4F HepG2 2a g TG 4
EH R

5525 (%t HR A LA, Bgli TNF-o 41 (2,20 ng/mL) fF41 i
AR BEAR SR SE N (P <0.05) 5 [, #1565 255 AR 1 A IR 1R
AL, A HIN TG 5 53 B E N (P <0.05) , H TNF-o 91
FHBEH% B S R 5 0 W 5 53 46, 0. 2 mmol/ L AR AR AL 2 o £
JEP TG S A2 BN, 11 0. 08 mmol/L AR AR XS HepG2 4l iy
W TG KA WL (P >0.05,2) o i TASLRE
SR AL X T 40 ML i JST AR B AR ), T 6B B AXA W E AR 2
AR EAERY 1 AR BRI, I F AT T % TNF-c 20 ng/mL Al
PIRAR 0. 08 mmol/L #HEAT)RLE 5% o

#2 %K HepG2 BF4HME TG SEMLLE (ng/pg,n=6, x £s)
bl TG i

23 X R 0.192 £0.048
TNF-a 2 ng/mL 4] 0.344 £0.093*
TNF-a 20 ng/ml 41 0.329 +0.068*
HI§HZ 0. 08 mmol/L 4] 0.247 0. 069

IRNEHER 0.2 mmol/L 2
TNF-o 2 ng/mL BESEKNETR 0. 08 mmol/L 2H

0.341 £0.031?
0.451 £0.096"

TNF-a 2 ng/mL A TRNERR 0.2 mmol/L 4 0.821 £0.257¢
TNF-a 20 ng/mL BtA #IGHER 0. 08 mmol/L 41 1.032 +0.286"
TNF-o 20 ng/mL B4 8GR 0. 2 mmol/L 24 2.134 +1.049¢
a;P<0.05, 5% gt BamkE;b.P<0.05, 558 0.08 mmol/L

2RI E 0. P <0.05, 5 4 582 0.2 mmol/L 2 b 4%

2.2 k4 O &40 HepG2 2m it A fis AR R 0L
KL O Qg S AN TG FURTE L, RS

e

TG RE A Z5 A — B0 55 T ER 45 1 6T B4 R UL A 2 21 YL i
T 3 PRl TNF-o0 A2 PR A0 A Y 21 4% B S8 3860 117 TNF-o B0
PARFRAL . HepG2 2015 , M P4 g 53 4 2R 5 g W] 8, BC 3K MR TR
HAHBIIM(E),

."“_._.. S
A Z G AR B . TNF-o 20;C. 3RS BR 40 D BR A2
E1 A EALEH HepG2 AMEMBERMERERL (4 0 x400)

2.3 TNF-o % HepG2 g i, SREBP-1, FAS, ACCa
mRNA %A 49 % h
SERF R i PCR RN 45 SR Bom, 545 AR RALAR H , 21
4fi TNF-o 41 HepG2 4 fifi SREBP-1 .FAS ACCo mRNA [ 321535
(P <0.01) ; 4 TNF-o BEG g Wi B2 647 T 1A, SREBP-1 |
FAS ACCa mRNA ) B KNG IR 4 W B 3% Jm (P < 0. 01,
E2),

2.5r

DEFIEAL WA TNFo 4
aykms WAl b
2.0

o

mRNA X}
s

o
in

%
.
%
.
.

2 .
SEBP-1 FAS ACCa

a:P<0.01, 152 G a4 b4 ;b P <0.01, 15 5 B3 Ak 40 1 4
2 SERTSERFEE PCR #ill %4 HepG2 41 SREBP-1 FAS
ACCa mRNA HJRi%(n=9)

2.4 TNF-a % HepG2 #m iz SREBP-1 [ FAS ACCo %
B KA 8 7 e
Western blot £l 25 R /R , 525 A% R AH EL , #.4l TNF-o
2l SREBP-1 FAS ACCar fFE (3235430 B 1. 92 £% 1. 90 %
M 1.87 f%(P<0.05,P <0.01) ; 5EAGRRAAH L, BEA 4 & 45
FREE %5 LA AR N B, 43 5o 3. 54 £ .3, 47 f5 0
3.42 f%(P<0.01,[&3),
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12 3 4
SREBP-1(68x10°) — e S s S

B-actin(43x10°)—  Se————
]

FAS(270x10°)—> s s &= ey

B-actin(43x 107 )—>  Se——— —

ACCa(265x107)—> wemmm we—— —“

Bactin(43x10°) > S———— ()

5.0 O FXTHEA] mAal TNF-o 41
?’KHETEZE?HF

45l BG4

4.0}
i 3
H 30t
= 2.5
=20}
B 1.5)

1.0}

0.5F

.

SREBP-1 FAS ACCa
A:Western blot 2| 25 % 1.5 G st B 4H;2: 45 TNF-o 413 4k
REBR AL ;4  BRA; B ¥ R F 5 AL R (n=5) a:P<0.05,b:P<
0.01, 5= Barbi;c.P<0.01, 55k A58 40 1k 42
&3 Western blot 1| & 42 HepG2 Zfi s SREBP-1 FAS ACCa
EAMRIE

3 itig

Fifid NAFLD &5 2 A B b ZE T A% HoAE
PRI TR LB E I, el X H AT A S BTG, ©
Sy AR SO A0 8 F AT A TR O v A T ), R
NAFLD %9 B VI ML a8 A5 28  (BAL Se i)« kT
T TR T 1 A ESER T 1 AT
FEETE R0 M P9 s ST 56 2 kT
F5 40 1 890 A B4 v 4 e R T 4 AE R i B A
L AT s | P i1 . 3 F iR B, RIE
B A& NAFLD py 5alip: g 1 v 0 28 8 o g s v
JFRICEE, S35, A TR s = B 85 A
NAFLD (AR W] it o Wi T o, A e st LA
AbF—FPB PR B SRS . B, R AT REAE
NAFLD & 93 iy a4 K14 B B TR i B it 5 e 21 1 9=
WA R, BT H TR 2 £ T RIAEFE
552 AT PR AVE R " A SIS B 06 1 S
BT FAMEVE NAFLD &, 73X —SCR il i, i
TR 2T B AR UEE RAE R VE L, DR A T F s vk
3K I R T e PR ATK e B R IR IR , DA TTT TE AR A1 245 4 i
PR —FIAE K U . HepG2 A i 2 A\ U5 - 4 B ik
HA 5IE 5 240 L A )6 e ae o, & H i E e
BN TARIBIFE I U i A 345 B0 B 4 4 s 750 2 A
FRMELR, 523 F A A AR L, 4l TNF-o b PR

N B A W g AR SR 5 T 2 TNF-o0 BE5{IR
WS AR NE BRI, JH-20 B PN i Jo R 3R 4 S B 1R 2 W Sk 1
fne  EIRIRELE: B4R, TNF-o BEBE AL 3 J1T- 20 M P4
JTR

SREBPs J& 45 JIg i & i) 8 225 SR IR 7 Kk,
}% SREBP-1a .SREBP-1¢ .SREBP-2 3 4~ji{ 5, SREBP-2
FE S 5 EBA ; SREBP-1 3222 5 5 11 fig F1 H
T =ERA 5 B, RERE IS B DT 2 kA miass 4 rh i) O
B FAS ACCa [3%3% ; SREBP-1a fil SREBP-1¢ ¥ [X.
FTET WA TAURR KRR 4, i 5 & £ 257
A T RFWES . B 75 BT 5% 7%, NAFLD #8 3% AT JIE o
SREBP-1 FAS ACCa )33 J& 34 i, 327 g W R
W25 5 T RFENE R TR S AT 7
SCHT AR N FE TR RS B, 48 M AIG R S0 R 8 1 1E F
REMSRI CSTBL/6) /N B B HE A ot i AR, (] Bsf
IEAFE R SREBP-1 FAS ACCa AYZE3K, T 24 48 5 B
A REFER, FRRE LIS E IR, T
ZHT AR P SETG , AR5 D) J2 AR AR SIS 52 e PR 2%
R BAAR Y S E T HRT S E XoF AT 400 s R R ER B S
FATAE mRNA FIE H/KE LS, #al TNF-o A0 PR AT
HepG2 #iiJffi SREBP-1 . FAS ACCa #3555 25 [ % 1R
ZH F 5 24 TNF-o B A KR #IE 2 i), SREBP-1
FAS ACCa (RN EANXAGER AL WA W 34 I, A, 4%
P27 TNF-o A g o TP A8 BT siask 72 4 1 JH- 240 g
JEBTARER

ZE LR ARWF 5T ARSI KT UL ER 31 B4l TNF-o
AL FRAE 98 1S 00 40 B N R BT AR 5, 9 SREBP-1
FAS (ACCa mRNA FIEE B3R5 ; M 24 TNF-a B 511K
e BE RIS R A, U e BH S hn = A e s R R, EL Pl
SREBP-1 .FAS ACCa kBBl B, Bk, A5
SRPE/R , RAE AT RELE 40 Mg B AR () R i
P AL AR, HX FE A AT RE S T4
SREBP-1-FAS/ACCa 32K LI o HE—2WBiF5E ]
A S RE PR R B 3 2 R SRR SE A SR (R A AR, LA R
NAFLD {5 v 4 fopr L k& .
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(% £ 5)

(E3#1087 1)
2 itig

A FERI IR FEZ A, 255 AR 2 &R
48 MRTZRBL AT G LU NMO B2 bnifi, 5 e 2 98 AR
3 ASHFES R E P I 2 2 A =3 AT B iE S i
% MRIGESE & I (968 MRL AN BE2 K 22 2% 1 B AL B
7 NMO-IgG FHHE™ . 1 7% NMO-1gG B aquaporin4 A A
PRSI T2 WS B B SN A R H MRT AT
B2 RANEREACRAAGAFAE ) 583 R A 2 1] A5 408 75 (L 0 A
KT 2 RMMAK) B . ZRE AWM R FHHER , MRI
PR HEIE =3 DESIAHET B, I MRL JG2 R MEAE ALk
B, WG NMO i 2 bRl (IR NMO [a] i ok
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