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LXRa Agonist Attenuates the Up-regulation of IL-1 Expression Caused by NLRP3

Inflammasome via NF-xB
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[ ABSTRACT ] Aim  To explore the role and mechanism of liver X receptor a (LXRa) agonist on increased cleaved
interleukin-18 (IL-1B) expression caused by Nod-like receptor protein-3 (NLRP3) inflammasome in macrophages.
Methods THP-1 cells were activated into macrophages by phorbol 12-myristate 13-acetate (PMA), and then were divided
into different groups: model group (1 pg/L cholesterol crystal) , GW3965 high, middle and low concentration groups (added
30 pmol/L, 10 pmol/L, 3.3 pmol/L GW3965 based on model group) , GW3965 + GGPP group (10 pmol/L. GW3965 plus
10 pmol/L GGPP) , GGPP group (10 pmol/L GGPP), ABCALI antibody and apolipoprotein E ( ApoE) antibody groups (10
pmol/L. GW3965 plus 1:200 ABCA1 or ApoE respectively).  Total RNA, total protein, nuclear protein and supernatant
protein were extracted after 48 h treatment. mRNA levels of ABCA1, NLRP3, Caspase-1 and IL-1 were detected by real-
time PCR, and the protein levels of ABCA1, NLRP3, Caspase-1, nuclear NF-kB p65, IL-13 and cleaved IL-13 were meas-
ured by Western blot. Results Compared with control group, cleaved IL-13, NLRP3 and Caspase-1 levels were signifi-

cantly increased after the stimulation of cholesterol crystal (P <0.05) in model group. The treatments of middle and high

[KFEHEA] 2014-07-06 [fEEBH] 2014-10-22

[E€TH] ERAKRPEIES(81102448)

(1EE®N] AW, BB A BT 7 1]k 98 AE G 28 76 o0 Kk A B Ak T 1 b 4 7 F AL, E-mail 24 zhoulil007 @ 126. com,,
B WA RO BIFFE 05 1) 54 9 RE G2 £ 20 Bk ks e BB AR T 18 b AV FAIL L, E-mail 4 jiayil979@ 163. com, 38 iRAE# 25 1%
M %, A ST A S B ST T ) RO M4 JRAE % 25 2% | E-mail 2 1psh008 @ aliyun. com,,



18

ISSN 1007-3949 Chin J Arterioscler, Vol 23 ,No 1,2015

concentration GW3965 attenuated the alterations (P <0.05).

Compared with GW3965 middle concentration group, there

were significant statics differences of the above biomarker levels in GW3965 + GGPP group, but not in ABCA1 antibody or

ApoE antibody group.

Conclusion LXRa agonist GW3965 can attenuate the increased level of cleaved IL-13 caused by

NLRP3 Inflammasome, and NF-kB p65 pathway may be involved in the mechanism.
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1E 1 5'-GTGAAGGTGACAGCAGTCGGTT-3’
S Il 5'-GAAGTGGGGTGGCTTTTAGGA-3’
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RixKFE

HWASh ERNESEAEEFEL WL EE
B 2% A (F| A Millipore # j& & UFC900396 #
AT 4E) , BCA % M & & & Wk & & # 47 SDS-PAGE
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Figure 1. Effects of cholesterol crystal on NLRP3 and

Caspase-1 mRNA expression in macrophage(x +s, n=3)
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Figure 2. Effects of cholesterol crystal on cleaved IL-13, NLRP3 and Caspase-1 protein expression in macrophage(x s, n=3)
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pmol/L GGPP 2, a iy P <0.05,b 24 P <0.01, 5X IRA LLH ;¢ 9 P <0.05,d N P <0.01, SHERIZH AL,

Figure 3. Effects of GW3965 on ABCA1, NLRP3, Caspase-1 and IL-13 mRNA expression in macrophage stimulated by cho-

lesterol crystal (x +s, n=3)
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Figure 4. Effects of GW3965 on ABCA1, NLRP3, Caspase-1, IL-1P and cleaved IL-1[3 protein expression in macrophage
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Figure 5. Effects of GGPP on ABCA1, NLRP3, Caspase-1, IL-13 and cleaved IL-13 protein expression in macrophage stim-

ulated by cholesterol crystal (x =5, n=3)

2.3 GW3965 # i BB [E &2 & & 5 B 1Y E 6 40 A
B4 NF-B p65 7K FiE5

FERIZE A% NF-kB p65 K40 B4 & T (P
<0.05) ; SR A L, H5fliE: GW3965 fE i R4k
1% NF-kB p65 7KF-(P <0.05) , [FI 25 GGPP HEMTH]
PTG ; ABCAL HTARLFN ApoE PUIAZHMIA%Z NF-kB p65
K- GW3965 A LA B 225 (K 6) .

1 2 3 4 5 6
Nuclear NF- « B p65 «ie S SHN S A

Bracin g GHED D W GED S

0.8+ c

Nuclear NF- k B p65/ § —actin

1 2 3 4 5 6

B 6. 7 [E)403E xf B [E] B & 14 sl i#f 5 0k 4 A A B o 4% NF-

kB p65 EEKFHHM (v £5, n=3) 1 % FR4L,2 ke
A2 ,3 4 10 pmol/L GW3965 4,4 4 10 pwmol/L GW3965 + ABCAL
PURLL,5 H 10 wmol/L GW3965 + ApoE HiiAZH,6 J 10 wmol/L
GW3965 +10 pmol/L GGPP 41, a }y P <0.05, 5XF IR L& ;b P
<0.05, SHAIH AL,

Figure 6. Effects of different factors on nuclear NF-kB p65
protein level in macrophage stimulated by cholesterol crys-
tal (x +s, n=3)
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Figure 7. Effects of GW3965 on nuclear NF-«kB p65 and
cleaved IL-1f3 protein levels in macrophage stimulated by
LPS(x+s, n=3)
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1 HHIFAR 2 2 W S B0, Zh bk ok A
PP EAY A0 A B KR A8 B FE T HARK IR 5
BRPIEL, PR R AL GE R i LG A5 FE B A R A1
HAAEHARSER R . KRiEpE iR, 20 L H 2R
SRR R PR A i AE S Ik ok A R AL T 1l b AT A
FA'S, NLRP3 RAE/MAE NLR [ Z IR 5L , 9k
155 55 8 TR G B9 BE 50 FF 28 11 (apoptosis-associated
speck-like protein containing CARD, ASC ) DA K&
Caspase-1 JERUER 152 A R RIS 5 /IMA™ | 177 7 1k
Caspase-1, VJE] IL-1B8 IL-18 S0 A F AR, f H:
TR o R R R IL-1B 5 S koK R
bk Z R EY), MiEXT NLRP3 SAE/IMATE 3 ko
FEREAL AR FIIFTE TR, SEB0AIE SR 22 B 4
RIVF7E R [ B S NLRP3 A/ MA B4
A B FEUE S5 NLRP3 4 AE /A 1Y 3005 38 g F
Caspase-1 HRFB AL X g B2 1 A M AL T, 2177 B A1 3
TRARERE AL BRESRAZ EVE . 50 NLRP3 SR AE/MA Y
PO 5 SRR AL I K AR R S 5 A A DT Y
KFR, ASHSE FALE S JIE [ W52 i RE % I (R 41
AR ELVEAHAE NLRP3 S0 /MACH 2, S BU8A 1L-
1B BN, 5 AR RS U

55 IUA LA REEARR 1l A0 %% 2 N5 2R 1 I [ e R T
T =TRKF- S B Y R8T 3l bk ok R A 1k 245 1 1 AR
FANTA] LXR 3700 a] LATE A 55 i DA J&] L 2H 22 1w JH
JIFE P OEL T st 308 2 i R R T 25 R A2 38 B B 36 Bl ks
FEREAL SR, B S A BT 22 18 #5i B 4 3l ik
WOREREALZS ), i L, A AT R I LXR SR B A
2R BT A 6 M, ] DLs R g 7 A1 21 S0E )R
JO7 12 BRATR B Ik o A BB A 78 A7 9 7 5 B
BRMEALBE IR 1 4% EL 0 R DL XT JEAE NLRP3
PRAE/IMATETE FECIL-18 7K = A 4

AT, GW3965 REMS T 35 1 fil ABCAL 7E
mRNA I FH K 9%k, W] T LXRa #2305
AIVEIT . GW3965 T AR A st 1 i S 25 40 o] = e
AR NLRP3 % A B0 i 1L-18 /K-F- T, i
H LXRo #1155 GGPP gt B i AR AT, it — 253k
AZIT RAE F A5 900& LXRe #HC, T 50
GGPP X B RUZH 47 AL PR S | 25 T0 A AE 48 b F00) B
AT W52 5 UL TE B RN M B B 10 S AE S
P P LXRo I AN A S R LA

BEAh, 45538 K B GW3965 A4 T DL FEAIE NL-
RP3 FI Caspase-1 )35 K- LUy D i IL-18 1Y
DI FREL, 1] 1] 3 R 7R 7 s /K P BEAIR TL-1B8 &

ki, 4R HAE A U )R BR T % NLRP3 Al
Caspase-1 FRIKITE . GW3965 RENS B [N N
NF-kB p65 7K, N4 i TL-18 %% si | 3 1 3 A1 40
MIPY IL-18 B IR, FATAFERS Z 0 H ¥ THP-1
P5PE B W 0 BB AL o HE AT 300, 25 2R IR GW3965
HREE A H] NF-xB p65 BTGk Kt 1L-18 ik
AOFRIHE R, $E8 LXRa 38077 GW3965 BT 2 AE
FHR @ ] NF-xB p65 @RIk 311

LXRo W80 71 AT DA S S /K 738 1o HE T Wik
)33k, 045 HDL  ApoE Fil ABCA1 25 | 1 BF 5% 3IF 5K
XY B — s YT RAVEH . 40 HDL REfg
it ATF3 @AM 05 20 i (4 98 5 S ;) ApoE
TEMNZE 22 Ge 9 0 v LA 1890 G0 38 16 T VB 4R E I
NAPE T L & ABCAL BE % i b Bt 4 K 7
IL-10 k" R G-CSF Feik!" &5k i2 k% 1B
FWPIRIEM . fEASIE b, A8 B g4 i v] LLE
15 E [ B % 2 2558 HDL AR s HDL {H IR
i 20 B A B I AN B4 6 BB A= HDL 9RE T, emT L
HEFR HDL (IPERT s ik HAE 2 & 5 1 Apok
FABCAL KA 56, FRATEE SR FREE P IMA T ApoE
I ABCAL Filhk, 455 & 9053 5 20 i TL-1B ik
AP SR A A Gi it 2% 22 5, NF-xB p65 7K
Al A R R SR AE AR S T GW3965 [T
RAYEF 538 ApoE 3 ABCA1 RikAKFIK,

LXRa B T B85 H W T 25 4 0 ik A
SN AR AT LA T AL ) Ak 280 407 o] 56 R 2 Sk 1 1
FHALHE . b 8 S 2 B B 5 VR R i R
B SHEH R RN LA 5 H
RN T4 5 RXR 454 LXR/RXR 7 %
{55 L 7 SR PR 4 AH ) ) 3l 905 40 3 LXR/RXR
S TRIKALE LXRE JF5 _Ese & miAs s
GW3965 i i M FlaZ A2 IK B4 NF-xB 16 M/ H
WA FEERR IS I h i — PR R

ZE BRIk, ARBFSEIE S T LXRa 3 3
GW3965 figf 111 il JIEL [5] Pt 4 31 38 1 1o &4 o ) ke
NLRP3 SAE/MATE A6 5300 il 1L-18 THr, HAE
FHMLH S B0 NF-kB i 6 &, ARHFIE it —4
BB LXRa 3080 390 B B 8 A/ ML 42 At 1 S 54K
P, A L LXRow Sy #0857 [ Bk EL A 3 i I [5] 5E 3
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