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THP-1 40 )iy T R 2= Bt it APk 2 5 4
N AL F RS T A L 1640 15 TR B 56 [H
Gibco A7) ; LPS Iy H 3£ [H Sigma A 7]; TPCK
F 2% [® Sigma /A @] ; Reverse Transcription System
(ReverAid TM First Strand cDNA Synthesis Kit,
#k1622) 1t F 5% [ Promega A & ; ABCAl. LXRa
RPN —HUE H Novus A#]; NF-kB p65 BRI A —
Pl F 52 [H Santa Cruze 2~ 75 AR L % AL VI A%
WHEPUR Pl B U LA F]; B-Actin B
PO —Pul {484\ . Western blot ¢
R A& B ALt P A2 & A\l PVDF. BSIR
2T 4 EE(NC) I H Millipore 23 7] ; /N L W E
BUNPY =T 2wl s HoAdiakTn 3 o = 4 pr 4.
1.2 A&
1.2.1  HEFEI RO AL S, AT I AR 2 P S
BR[10TMI I EEEAT, FH PBS WRBEL 40 i, B NEHE
11 JC L1 RPMI-1640 15 789 H 5% 9% 24 h. PBS
TR, TN RRBCRAR AN S, AR I AR5
VAR DS VORI A e e ) PHE ] P IR ] O
R B IR A cpm B LR cpm(B5 72 cpm + 41 /i
cpm), FIELL 100%K K.
122 mCEAE (g i, SIOGIR[11777E,
MMpAL AR S, FEEFRE, PBS UE 3 M, A
WO ZL AR 200 wl, S 52 Rk 3 IRZLAAN L, BCA
BEREATRE, 12% =& LBRITEE AR,
800 g £9/L» 10 min, M EIFHEATAHEIRER I, LLEZ
I BR. B 100 pl _B3EL I 8.9 mol/L &
SR 200 wl, 7K R S P ok 400 L P S R
[l RS . SRR 20l 5 AR TR A, FHIEC
FEATEK SIS, 1.5 mol/L = L% HE4T 41
WATAIFE A T4, 100 Wl 1 - SRR (80 & 20)
WEARFE S, EFET = 8080 (. KA C-18 41,
FEHR 4C, JIE 1 mU/min, 250 nm LAMNERM, AH
[ 2 AU TR R 1, AR AR HE, DL mg/g 4l AR 1
LA
1.2.3 R SR ATAE SN . 2 RO R & il Wk

i7. ABCAl 51¥) /7 %: EJiF 5" GATTGGCTTC-
AGGAT GTCCATGTTGGAA 3’, Fiff 5 GTAT-
TTTTGCAAGGCTACCAGTTACATTTGACAA 3’ ,
PCR ¥ 87 K JE 4 177 bp. A\ LXRa 51HF41
3 5° AGCGTCCACTCAGAGCA AGT 3', Fiif
5" GGGGACAGAACAGTCATTCG 3’, PCR ¥
P EA 107 bp. A B-actin 514741 Eif
5" TCACCATCTTCCAGGAGCGAG 3', i 5’ TG-
TCGCTGTTGAAGTCAGAG 3’, PCR ™ 14 7~ K. Ji
539 bp. A TLR4 [ 5¥)F 4] LliF 5 TGG-
ATACGTTT CCTTATAAG 3’, Fiif 5" GAAATGG-
AGGCACCCCTTC 3’, PCR ¥ Hi7=#) K& 507 bp;
GAPGH 5| #)J7%): LiF 5° TGATGACATCAA-
GAAGGTGGTGAAG 3', T~ if 5° TCCT TGGA-
GGCCATGTGGGCCAT 3’, PCR ¥ #7#K J&F hy
240 bp.

1.2.4 Western blot. HHE MU 85 0 FE & N i&E
i 5xSDS _REZE AT 10% B- i3k 48FE, 100°C
# 10 min, 10% SDS-PAGE Ji7 H #: ¥ % PVDF JiiX
b, WL G B TR RS OL. 5% iR E
Yy B 4 h, A 1500 ABCAL —#i.
1:500 LXRa —Fi+ 1200 NF-kB p65 —Himi
1: 2000 B-Actin —§i 4C i 4~8h, TBST PEik
30 min, £ 10 min #3317 IO 1 1000 BEAR
A EEFR L P, M E 2h, TBST ¥k
%% 30 min, 10 min $e3 1 ¥X. H Western blot ¢
JER M & 2on T X . 45 R A Labwork %t
S UG o AT R GE NI 141, LIk AL ) T R 2
E4 100% 5 S50 4 EAT EU IR Y i 12 3 AT

125 Seih2o . SRS EIER~ v 2 s &
7. F SPSS 12.0 HEATS v AbBE, L) LL iR 7
ZOMT Bt K, LA P<0.05 g 255 1 W T

2 & R

2.1 LPS X} THP-1 ERE4H AR IR ABCAL
Feix & BB Efg i B 1E A
2.1.1  AN[FHREE LPS XA il ABCAL KIA K JH
[l L HH R 5

THP-1 = W4 M v ok 40 P 22 A [R) B2 LPS
(0, 0.2, 2, 20, 200 pg/L) ##H, A RT-PCR kil
ABCA1 mRNA [k, @WK 1 frox, LPS #l&
e A PE /> ABCAT mRNA [k, LPS W JE N
0.2 pg/L if, ABCA1 mRNA [{I5RIEFFURIR/D .
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Fig. 1 The mRNA expression of ABCA1 in foam
cells treated with different concentrations of LPS
M: Marker; 1: 0 pg/L; 2: 0.2 pg/L; 3: 2 wg/L; 4: 20 pwg/L; 5: 200 pg/L.
*P<0.05, compared with 0 pg/L group, n=3.
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Fig. 2 The protein expression of ABCA1 in foam
cells treated with different concentrations of LPS
1: 0 pg/L; 2: 0.2 pg/L; 3: 2 pg/L; 4: 20 pg/L; 5: 200 pg/L. *P < 0.05,
compared with 0 pg/L group, n=3.

Fig. 3 Cholesterol efflux of foam cells treated
with different concentrations of LPS
1: 0 pg/L; 2: 0.2 pg/L; 3: 2 pg/L; 4: 20 pg/L; 5: 200 wg/L. *P < 0.05,
compared with 0 pwg/L group, n=3.
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Fig. 4 The mRNA expression of ABCA1 in foam
cells treated with 20 pg/L LPS for different times
M: Marker; 7: 0 h; 2: 6 h; 3: 12 h; 4: 24 h; 5: BSA. *P < 0.05, compared
with 0 h group, n=3.
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Fig. 5 The protein expression of ABCA1 in foam
cells treated with 20 pg/L LPS for different times
1: 0 h; 2: 6 h; 3: 12 h; 4: 24 h; 5: BSA. *P < 0.05, compared with 0 h
group, n=3.
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Fig. 6 Cholesterol efflux of foam cells treated
with 20 pg/L LPS for different times
1: 0 h; 2: 6 h; 3: 12 h; 4: 24 h; 5: BSA. *P < 0.05, compared with 0 h
group, n=3.
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Fig. 7 The mRNA expression of TLR4 in foam cells
treated with different concentrations of LPS
M: Marker; 1: 0 pg/L; 2: 0.2 pg/L; 3: 2 wg/L; 4: 20 pg/L; 5: 200 pg/L.
*P < 0.05, compared with 0 wg/L group, n=3.

2.3 LPS % THP-1 B & 20 B M 585K A f 4% A
NF-xB p65 EE R EHIF T

THP-1 5 W03 40 Jfa 9050 1 76 0K 40 e 28 AS [R) 9
LPS(0, 0.2, 2, 20, 200 wg/L)AbH 5, HEH4
W R, K Western blot A I 41 i % A
NF-«B p65 AT oL Wil 8 iz, LPS i
T4 % N NF-«B p65 £ IR IE R, 55 54K
AL
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Fig. 8 The protein expression of NF-kB p65 in foam
cells treated with different concentrations of LPS
1: 0 pg/L; 2: 0.2 pg/L; 3: 2 pg/L; 4: 20 pg/L; 5: 200 pg/L. *P < 0.05,
compared with 0 pg/L group, n=3.

2.4 NF-xBZZEMTS LPS T ABCA1 BIFRiE

THP-1 = W 41 B 5 7F o 3K 40 i &2 LPS Al
NF-xB @& 42401 %) TPCK AL F 5, 42004 fo iz
MEEH, K Western blot 6 Ml 4 e #% N NF-«B
p65 tEEEE. WK 9 P, FHX TR, LPS
B 39 A% N NF-kB p65 18 [l 15, TPCK 41
HITPCK AL JS A LPS, # W NF-kB p65 & [
i 50 LRI

Control LPS TPCK LPS+TPCK
NF-kB p65 —» ~—— o

Relative density

0.40
020
0

TPCK LPS+TPCK

Control

Fig. 9 Western-blot analysis of the protein of NF-kB p65
in foam cells treated with LPS and TPCK

*P<0.05, compared with control group, n=3.

LPS B & ik /> ABCA1 & (1)K &, TPCK Xf
ABCA1 HRARIATCH Wi, TPCK filik 2 )5 i
A LPS, ABCALI [ RAK T 0 4l | & = T
LPS 4bBEA.
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Fig. 10 Western-blot analysis of the protein of ABCA1
in foam cells treated with LPS and TPCK
*P < 0.05, compared with control group; “P < 0.05, compared with LPS
group.

Fig W ST 43 20 A0 B THP-1 I 240 i 1 v 3K
SN, AR KR T R RS0 20 A P A s . A
F LPS A3 40, 40 A p JIH ] 20 H Bl R 4 4
OB kb B TPCK ALERAN A, 4 i pAy AL ] e 1)
W B AL TPCK TRALEE 40 M 2 h oA
LPS, 4 i Py JIH ] et A1 1% R4 T v 1 LPS &b
AL 45 B8 NF-«B #6771 n] A 43 k4% LPS
ﬁ%@ﬁ%l@mﬁ%%%ﬁﬁ,m@uﬁha

10.00 -

8.00f + + x4
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Fig. 11 Cholesterol efflux analysis of foam cells
treated with LPS and TPCK
*P < 0.05, compared with control group; *P < 0.05, compared with LPS
group.
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THP-1 E W& s Pk 4h 22 LPS F1 TPCK
ARBE S, SR R RGRORH € v v ARSI A0 pAy L] P
JIH [ % ) 5 . AT LPS AL FRAN MY, 0 i
[it] Pt e L[ T i 7 2 L o) R 2 4 B ) S 3 s
TPCK AbFH, 2 Jfa pAy A ] P2 2 T[] I i 118 7 2 A 6
T4 IR 2 A8 Ak, TPCK TRALFE4H i 2 h 7
N LPS, 40 A Py IH [ 12 % T o] e 5 5 R 00 R
gl T LPS A BEA. 45 4RI, NF-«B #ifi 7
AJ LA 43 kA% LPS S0 4H A P I [ e R JIH L]
BERIER, Wikl 12 figk 1 s,

Table 1 The effect of LPS and TPCK on the cholesterol

and cholesterol ester concentration in foam cells

Index Control LPS TPCK TPCK+LPS
(TC)/(mg*g™) 50351 612+£53* 506+54 558 £52%"
(FC)/(mg+g™') 208+26  233+30* 208 +27 220+27*"
(CE)/(mg*g™) 295+29  379+35* 298 +31 338 £34%"

(CE/TC)/% 58.65 61.93* 58.89 60.57*"

TC: Total cholesterol, FC: Free cholesterol, CE: Cholesterol ester.
*P < 0.05, compared with control group; *P < 0.05, compared with

LPS group; n=3.

(a)
Total cholesterol Total cholesterol Total cholesterol Total cholesterol
Control LPS TPCK LPS+TPCK
(b) Free cholesterol Free cholesterol Free cholesterol Free cholesterol

Control LPS

TPCK LPS+TPCK

Fig. 12 High performance liquid chromatography analysis of lipid accumulation
in foam cells treated with LPS and TPCK
(a) Total cholesteral; (b) Free cholesteral. n=3.

2.5 LPS. TPCK X THP-1 E I 2f Bt 5 14 58 5K 41
B8 LXRa FIZAIEZ 00

THP-1 E Wz o) P ik 4h a2 LPS F1 TPCK
AbER S, PEECAN MO AL RNA, RH RT-PCRJTVEK:

Marker Control LPS TPCK LPS+TPCK

I LXRa mRNA [F)5k. & 13 fros, AHxE 5
M4, LPS Al TPCK %} LXRa mRNA G H & E
. 4554278 LPS #0175 ABCAL (K] 22 3k ANk i T
LXRo I&12.

0.80 -

z

2 0.60
S

~ £ 040
500 bp—s <«— [B-Actin =
539 bp G

& 0.20

0

+— LXRa Control LPS TPCK LPS+TPCK
107 bp

Fig. 13

The mRNA expression of LXRa in foam cells treated with LPS and TPCK
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THP-1 E Wz 4 M) ik 4h fa 22 LPS F1 TPCK
AhELRE, PREENAE R, R H] Western blot 46l
i LXRa FEE S E. W 14078, FHRFT0 1
41, LPS F1 TPCK %} LXRa % W BAEH . 45
FLH IR LPS 146 ABCAL [ 15 A K #E T LXRa
#AT.

Control LPS TPCK LPS+TPCK
LXRa—

B-ACHN —>  —o— ——— N ——

1.00+
0.80F
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020
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Fig. 14 The protein expression of LXRa in foam
cells treated with LPS and TPCK
n=3.

3 it it

WEFCRIN 522 PG 1P v 40 B R 1 3 2 o)
LPS AJ LU As BEERTE R, JLAEH AT e (e ik
L5 RE VL A A0 B 1R JB B AT D02, LPS 1 35 AT R
e R A, AL AS SR8 T K A 15 A 1 1
LPS, M 6- BEHAk g T A W] d5e KFE FE SIS Toll #F
4K 4(TLR4)S, 1fij TLR4 2 A4 b2 5 A As
KERI A BV Toll #3244k —M. LPS iR 41 il
i I TLR4 524k, a4t alid & dugit, 5%
AR AR B 3R 42 0% NF-kB, NF-kB 33 i i
HORAEARZ AL, 51 2 P JREAH DG KL R R IA AR
k. T H., LPS/TLR4 {55 i 12 i 34 in s A% Eok
1 6 %) S R 1 440 B P I B PR O LR KT As )
W mEAE S, ABCAL &5 40 i 9 i 25
JOL [] P Rk i A 22 38 IR 48015 B 1B 2 K apoALl
(PR IB B T, Ryl 240 i A L ] 5 R ke o O
BRI, ARSI ERE ABCAL 1E A M S 4R,
PRIT LPS %) THP [ 15 240 1 058 4 Y 3 40 i JIE o] P
H s LAy F U, e BE A G 4R IR B —
RCT—As —HZ AW XR A ELEME . LK

8RR, LPS 7R 7= R AT 4l 4] ABCA1 %
AR AR (LRI RIE,  H FLX R/ F S B A i
HE. T ABCAL INE IRIEW D, A
Y i P ik 22 (iR T IE 2 40 A, 4540 e P R
FORTE R, AN 20 M R R AR, XA
LPS JNif As (19T B4 6t 7 — s 1) 3R 4K 3
ABCA1 [R5 3 B T 3 s/ R SR R 7K,
WREMAR, FEAZZEBEERE. cAMP F4
MR 3 5. B R EATE LXR. 4R X
ZARRXR) 1 AT A5G A W) 05 52 7K (PPAR).
Zft X 2 AR(PXR)FITHUIR I 32 52 (TR)SE,  Forp
LXR (1835 PR A7 AE T3 N AR 122 11 DG 4 20
B, 5 RXR K LXR/RXR 57 R4k, SAL[H
T 0 f 4 R 8 T LA B VR A b R A,
LXRs/RXR 50 £k 2 25 5 IH [ W T 177 198 A i 110 4
FER SRR, 84 ABCAL. ABCGL. BN
G B (FAS). [ B o 95 e R 45 & & H le
(SREBP1c) A1 H [H] i 7o A0SR0, 3E 1My 28 i H
WA, B fEAE Bl B2 AR
W, FENR AR TR R A G A . JEARSEEG
o, 4104 LPS &P JS, LXRa mRNA F ik 5]
Bk, ] LPS X LXRa Hsk LIHIER: 78
I TPCK J&, LXRa mRNA 235 5 X} AHARL,
$E7R NF-kB i 12 %) 4l B LXRa 119338 TC B I8 5%
. DRI, HEIN LPS %7 ABCAT1 23K [ 52 M A
LXRo P4, 15 A ik TLR4/NF-«B {55 1&4%
N ABCAL RILMHLHIA G, 83 ABCAL JH3)
T A5 NF-xB Fe e PEgi &0 ni, MMl ABCAL
MR S ARFC IS, B & 202 W 5
ABCA1 ZEHJE 8 7IX I GC &gt Wil kg
JA B i ABCAL L {21520, LPS 15 F 40
MiJ5, S NF-xB HEA N 2 B &5 er e 5
1202 30 SLARI I A ik R IA, im0
ABCAI [FESE A FERE— AT,

AT I, LPS 5L R o) 40 48 o
TLR4 mRNA Fl& [ R L, FHAT % N NF-«B
p65 M S N, 7R LPS FHE A 40 A [
Wt J ABCA1 1315 5 TLR4/NF-«B {5 512
Ao, AWFITIRE, H LPS 4 BE 40 i Al ki
ABCAI1 [3&ik, L LPS #l 40 i I oy 5 ) s
P38MAPK 155 154 EEAEH . Majdalawieh
PTG, LPS ML AR g o FaE A A
(adipocyte enhancer-binding protein, AEBP1)HIiil &
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Lipopolysaccharide Down-regulates ABCA1 Expression in Foam Cells
in a Nucleus Factor-kB Pathway-dependent Manner

CAO Dong-Li""”, YIN Kai"", MO Zhong-Cheng", HAO Xin-Rui”, HU Yan-Wei,
LI Xiao-Xu", TANG Ya-Ling", TANG Chao-Ke"™"
(" Institute of Cardiovascular Research, Key Laboratory for Atherosclerology of Hunan Province, Life Science Research Center,
University of South China, Hengyang 421001, China;
Y Department of Physiology and Pathophysiology, College of Medical, Anhui Unversity of Science and Technology, Huainan 232001, China)

Abstract The immnue-inflammatory response mediated by LPS is firmly related to the development of
atherosclerosis. ABCALI has been identified to play a key role in the cellular cholesterol efflux which is regarded to
anti-atherosclerosis. To investigate the changes of cholesterol efflux, ATP-binding cassette transporter Al
(ABCA1) mRNA and protein expression in THP-1 macrophage derived foam cells treated with LPS, and to
discover the role of TLR4/NF-kB pathway and LXRs in this process. The foam cells were exposed to different
concentration of LPS for 24 h or exposed to LPS for different times, and more, the cells were treated with LPS
along or together with N-p-Tosyl-L-phenylalanine chloromethyl ketone (TPCK) for 24 h. The mRNA levels of
ABCAI, TLR4 and LXRa were measured by reverse transcriptase-polymerase chain reaction, and the protein
levels of ABCAl, LXRa and intranuclear NF-kB p65 were measured by Western blotting. Cellular lipid
accumulation was determined by high performance liquid chromatography analysis. Cholesterol efflux was
determined by FJ-2107P type liquid scintillator. The results show that the expression of ABCA1 were decreased in
a dose- and time-dependent manner after treated with LPS, while TLR4 expression and the intranuclear NF-kB p65
protein level were increased by LPS, and these changes can be reversed partly by pretreatment with TPCK. LPS
and TPCK can not effect LXRa expression. The results also show that cellular lipid accumulation was increased,
while the cellular cholesterol efflux was decreased in THP-1 macrophage derived foam cells after exposured to
LPS for 24 h. It was concluded that LPS can down-regulate the expression of ABCA1, promote the accumulation
of lipid and decrease cellular cholesterol efflux in THP-1 macrophage derived foam cells, which may be related to
the TLR4/NF-kB dependent and LXRa-independent pathway.
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