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IL-1B activates HMGCoAR and contributes to lipid accumulation

in HepG2 cells
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(Key Laboratory of Metabolism on Lipid and Glucose ,Center for Lipid Research ,Chongqing Medical University)
[ Abstract]Objective : To investigate the effects of interleukin-1B (IL-1B) on 3-hydroxy~3~methyl-glutaryl —coenzyme .A reductase
(HMGCoAR) and lipid accumulation in HepG2 cells. Methods :Low density lipoprotein 200 pg/mL loaded HepG2 cells were treated
with 0 ng/mL (control) or 20 ng/mL IL-1B for 24 hours. The mRNA and protein levels of HMGCoAR were measured by real-time
PCR (RT-PCR) and Western blot respectively. HMGCoAR activity was evaluated by thin layer chromatography. Cholesterol synthesis
was measured by isotopic labeling method. Intracellular lipids were visualized by oil red O staining and quantitatively analyzed by
enzymatic method. Results:IL—1B increased the mRNA levels of HMGCoAR to (1.54 £ 0.04) folds(¢=5.619,P=0.001) and protein
levels to (1.92 +0.12) folds (¢=7.745,P=0.002) ,as well as its enzymatic activities to (1.73 £ 0.25) folds (+=2.476,P=0.048) in
HepG2 cells. IL-1B also increased cellular cholesterol synthesis to (1.32 £0.11) folds(¢=2.316,P=0.036). Markedly red—dyed lipid
droplets were observed in IL-1B—treated HepG2 cells. In IL-1B-treated HepG2 cells, intracellular total cholesterol(22.43 + 1.62) was
increased to 1.51 folds comparing with that of control group(14.90 + 1.11)(i=3.845,P=0.018),and cholesterol ester(3.84 + 0.20) was
increased to 2.72 folds comparing with that of control group(1.41 + 0.05) (¢=11.730, P=0.000). Conclusion :1L—1p upregulates HMG—
CoAR mRNA and protein levels,as well as its enzymatic activities, contributing to enhanced de novo cholesterol synthesis and lipid
accumulation in HepG2 cells.
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1.1 AHH

A48 bk HepG2 fIEE UCL K¥EXKH HE¥B
B g M EEERA R ET STR FEBEEE;
DMEM 373 4 i 3E 18 T35 E Hyclone; IL-18 B F£H
R&D Systems (F4% : 37 5 pg, #t5 :201-LB-005/CF) ; Com—
pactin W T3 H Sigma(HlkE . BH 5 mg, #5 .73573-88-3);
&% B 52 H (low density- lipoprotein, LDL) i 3256 % 1l 45
W 0 T E EEE TAY TREAR;[MCICEBRETER
Amersham ; 4188 8 AR B BURAH W TP EIEAF;B-
3028 1 (B-actin) \HMGCoA T BB £ W EHTIR [C R
Rt S ALY B R IC E S R P T E Santa; RNA $2EU
) HHFRF) & % SYBER Premix M F H 7= Takara; PCR3]
¥ H Primer Express V3.0 B4R, mdeReREERE A
FE AL FYIHMGCoA W FIEEH Perkin Elmer,
12 F#
12,1 MR RERH  HepG2 M FE 10%A6 4 1l
¥#.100 U/mL HEF 100 UmL $£% Xy DMEM FFE T

S 126 L O WL O YA I 40 i N AR R

37 59O, BFAEEETE 2 d B, 4 d FE1L, AN 80%

AT TER, L5455 4 (LDL 200 wg/mL) R4k H
(LDL 200 pg/mL+IL~1B 20 ng/mL)., HMGCoA 3 JEEETE 4G
S5 8 F HMGCoA A JREHH177] Compactin 100 pmol/L
AbFR HepG2 4", LR RIS 19864 MISHIDMEM
WEFRIBEF 12 h, BT HNANE 24 h BT RIS,
122 qRT-PCR ¥l HMGCoA HJFHE mRNA $6579K¥  Trizol
HARBU M RNA J5 ¥ R S0 520 <DNA, B
2 pL cDNA fER 445 , L B-actin AN S, qRT-PCR Kl
HMGCoA KM mRNA % F/KF, BB &A% :50 °C 2 min,
95 °C 5 min, 95 C 20 5,55 °C 20 5,72 °C 30 s, 3t 40 1537, 44
B AACHEHE, 5IHF5 . B-actin IE L% .5 -CCTGG-
CACCCAGCACAAT-3" | J% S 4% ;5 ~-GCCGATCCACACGGA -
GTA-3’ ;HMGCoAR IF (4% :5° -GGCCCAGTTGTGCGTCTT-
3’ R X4% .5’ -TTTCGAGCCAGGCTTTCACT-3",

1.2.3  Western blot ¥l HMGCoA W JREE [ FkKFE  #
AR ARG SR S, BCA R E S
SRR E I PRk, SDS-PAGE LIk BB H /G 8 Z PVDF i
+,3% BSA ZiR THEMA 1 h, AN —HEF 4 CFHEL
®, ﬂuﬁ*ﬁﬁ%ﬂt%%ffmﬁE‘JJﬁFDﬁ%{ETE&%ﬁ 1 h,ECL
e EAENLE,
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R, BERIMAEZ B, A AREE o, A SR
(L:DVERBR HIRS W WY 45 min,{§i Bioscan System—
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T B RO, R R MR BT WY 14C BT ERI
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R B A TR,

BHERE
wos, 1 BARIRALEE 6 FLAUSEREM, 4T O B e RT4H M
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TAEEFEIR T YA 30 min, FFARZEE L 30 s, Him BB E
R, BT, _

127 A EEE-hEERNEEE SR # Gamble F1
HRA T E BRI AT R E R, BRGNS A 1 mL
S P2 D)RAR, R4, JI3EF A 1 mol/L
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[E2) , FZHRIAEIEHE HepG2 4l HMGCoA B JFRRER X,

< 2 a
z
3
3 1 1l
QX
SE
2° ol
MHH  RAEH

a: RAELH 5% R4 4%, P<0.05
1 4HfE HMGCOAR mRNA Rik/KF
Fig.1 Cell HMGCoAR mRNA expression level
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Fig.2 Cell HMGCOAR protein expression level
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f9 51%(P=0.010), HiLA] WL, RAERENESR HepG2 4UIHMGCoA
2.3 IL-1B 423t HepG2 4a AfLAZ [E] BE &A%,

HMGCoA 7 2 1 75 IR [E B A 53 A 5 S BR i 1t , 44 i
PR B R A A I 220 : TL-18 AL FE A HepG2 40 P 41 A i
E R A R 3 B 9 (1.32 £0.11) 4% (:=2.316, P=0.036)
(B 5), REAEHE T HepG2 4N AE EIBEA AL

w
T
o

bg g

—

HMGCoARIR 15
HMGCoARTE
ARXT ] 2R
=)
W

o
=)

P T
a:IL~1B+ Ml 4 5
k3R 20 L%, P<0.05
E 3 #ZHfs HMGCoAR E 4 40k HMGCoAR

Iy E
Fig.3 Cell HMGCoAR Fig.4 Cell HMGCoAR

xﬂ'ﬁéﬂ RAEL
a: RIELH 5 %F HE2H oA, P<0.05

activity activity inhibition rate
W a
&
4o
% I
&
-
2 ol ;
X A2 RAEH

a: RAELH 5 X} HREH 4%, P<0.05
5 ¢HMapEEESRER
Fig.5 Cell cholesterol synthesis status

24 IL-1B 423t HepG2 M ALAS RAARR

I 5 A5 S 2 R 4 L P B T A T A R R B R T 2
—  AWFFEHE— BRI T A AE X HepG2 40 A R AR R (2
W, JHAT O Yefa B, IL-1B A FET HepG2 4AARLT Y ARG
et R AH B 4 hn (18] 6) 5 B TL-1B 43 HepG2 4HMSS , 41
L P B4 L Ak (22.43 + 1.62) R % FRZH (14.90 + 1.11) (1)
1.51 fi%(¢1=3.845,P=0.018) , [ [F B K 9 & & (3.84 £ 0.20) K
Xt HE4H (1.41 +0.05) 19 2.72 £% (¢=11.730,P=0.000) (& 7A,

AL
E6 ZHMIML O FEBLER(200x)
Fig.6 Cell oil red O staining result(200 x )

(=)

z% : g :
R w4

E§§|5 o E%

o] =§

= > B0

g o g

XA gl xHEA S
A 20 L B. 4 i A i R £ ik
a: RAEL S5t BB AL, P<0.05
E7 frEEERE.EEERESE
Fig.7 Cell TC and CE content



BRERKESH 2017 £ 42 %5 78 ( Journal of Chongging Medical University 2017.Vol.42 No.7 )

— 863 —

3 it #

BRIE 221 C R W 2 H (C-reactive protein,
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CD36{EEA R YS 1Y HepGZ £ L 5 B2 L vh R

% #H.,B E,HEG,EF R F
(Eﬁiﬁﬂiﬁﬂ‘éﬁﬁiﬂﬁﬁﬁiﬁ“ﬁﬁiﬁ LR gm0, EHEK  400016)

[# E )88 FITEMHEBUR 36(cluster of differentiation 36,CD36) 2755 5 T AR HIRE T M HepG2 MMIRAER T, 773k
#5F HepG2 £ HA 7] 1t B B9AZAH 18 (0.00.,0.08.,0.16.,0.32.,0.64 mmol/L)ZbFE 24 h, {# FHSEAT 3% & PCR ikl CD36 1
RAEHTH) mRNA FikAKF, Western blot Kl CD36 FEHRAKT, SREFIFH/ RNA THEAR  #EKFRL CD36 &) HepG2
48 (CD36RNAI HepG2) FIxt B4 (NCi HepG2)H R, 1813 SLH R YEE B PCR ArilAFANER 5 5 /Y NCi HepG2 F1 CD36RNAI

HepG2 R IE R FHZRBIE N , 5ICH4T DCFH DA TN TE LA & &, Western blot Ky Il 48 BEAX P9 A9 1% 5% 5k A 7B
MEAFIAKT, SR FEHELREY IF HepG2 41ME CD36 R AREH T—RPJEIRFLE F—o (tumor necrosis factor—a, TNF-at)
FIF 9+ E -6 (interleukin-6 ,IL-6) F1F1k . FHERH EE 43514 0.00,0.08.0.16.0.32 & 0.64 mmol/L B} ,CD36 ) mRNA FiKAEXS
{H43 5318 (1.001 £ 0.078) . (1.510 + 0.341) (g=4.763, P=0.007) . (1.780 + 0.070) (¢=7.301, P=0.000) . (2.510 + 0.141) (¢=14.16, P=
0.000) %.(2.103 + 0.150) (¢=10.34, P=0.000) , TNF—a ] mRNA FEiXAAXHE 454 (1.000 + 0.098) , (1.571 £ 0.177) (¢=1.598, P=
0.141) ., (1.725 £ 0.274) (¢=2.016, P=0.071) . (2.113 £ 0.341) (¢=3.102, P=0.011) % (5.282 + 0.855) (¢=11.940, P=0.000) , 116 K}
mRNA Z5XHXHE >4 (0.999 + 0.047) . (1.791 + 0.596) (¢=1.486, P=0.168) . (2.119 + 0.294) (¢=2.107,P=0.061) , (2.808 + 0.147)
(g=3.398,P=0.007) }2(6.916 + 1.284) (¢=11.130, P=0.000) , 1 HepG2 AR CD36 Fik, Bl LU E M{EAFHRER TS A iR
AT 14 (reactive oxygen species, ROS ) fIIFIAZ 54 5% [ F—xB 7EAZ P43 A7 BRI HepG2 MR I 40E I F3RiB K, NCi

HepG2 .NCi HepG2+#5HHE&LH & CD36 RNAi HepG2+FFHEERZH 7 ROS AHXT & & 435124 (1.000 +0.113) ,(1.968 + 0.293) (5 NCi
2 AH L ,1=6.888, P=0.000) , (0.519 + 0.129) (55 NCi+AFHEBRZAAH Lt ,¢=10.106, P=0.000) , NCi HepG2 ,NCi HepG2+A7A8 R4 KX
CD36 RNAi HepG2+FHEBR4H A% 5% 3 Rl F—«B MR S HEXHESTH1 0 (0.997 £ 0.093) . (2.443 + 0.085) (5 NC A, =19.892, P=
0.000) . (1.607 + 0.107) (5 NCi+¥HERL4E M 1L ,1=10.607, P=0.000), MW HepG2 A+ CD36 Fik/5, IEHHBRIEIE /> BN
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