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Aim  To observe the effect of apolipoprotein A I (ApoA I) on the expression of inflammatory cytokines

and explore the role of tristetraprolin ( TTP) -translational modification in the ApoA I inhibition macrophage-derived foam cells

expression of inflammatory cytokines. Methods
lipopolysaccharide (LPS) .

cell lysates.

blot was used to determine protein levels of TTP and p-TTP.

Real-time polymerase chain reaction was used to determine mRNA and degradation rate of 1L-1pB.

THP-1 macrophage-derived foam cells were treated with ApoA I and/or

Enzyme linked immunosorbent assay was used to determine levels of interleukin-18 (IL-1B) in

Western

Results ApoA [ significantly inhibited the levels of LPS-

induced macrophage-derived foam cells inflammatory cytokines, and influenced the expression of TTP and TTP dephosphoryla-

tion. Conclusion ApoA I inhibiting the expression of inflammatory cytokines in macrophage-derived foam cells may be

involved in the dephosphorylation of TTP, which can bind and target ARE-containing mRNA for rapid degradation.
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Figure 1. ApoA I suppresses the expression of IL-13 protein and mRNA in LPS-induced macrophage foam cells

P-TTP — o S —
TTP—> s a—
B —actin —»> eE— G G —
XTERZH
& 2. ApoA I 1Rt 5 Z ¥E1E T B Ik 40 B R M4 38 3K 40 Al

TTP £#EER{L
Figure 2. ApoA I affects the expression of TTP dephospho-

LPS ApoA| ApoAl +LPS

rylation in LPS-induced macrophage foam cells

2.3 TTP EBEERL N5 ApoA | 1REAE B HEF S K
B 1 20 B iR M S R 4R 1L-18 mRNA BIPERE

A Ll A2 IR Z 0575 5 19 IL-18 mRNA (% [%
fif# . ZEALFE 30 min (5, 1L-18 mRNA JFEAFEME (K 3) .

3 iF it

RAE IS5 As BIHROR 475 5 W 2 A 5 P
TR ARBA As EZEFE Y Wk
B, ApoA I il ABCAL 4T A [ B3t Hh ml i 28

-
(V)

- LPS

-
o

—= LPS+ApoA |

© o o9
S » [oe]
1 1 1

remaining IL-1 3 mRNA(%)
o
T

o
o

T T T T T T T
30 60 90 120

Time after Act.D(min)
& 3. ApoAIXIHE & #2815 S E Ik 40 A iR 14 78 5K 40 A IL-1B
mRNA FEREEIRM (n =3) a2 P<0.05, SIREH4ILEL,
Figure 3. The effects of ApoA I on the mRNA expression

o

of IL-1f3 in LPS-induced macrophage foam cells

21t S N A 45 4, DT IR 55 TLR4 AH 5 1Y R AE AR
S ST R, F ApoA T AbEAE 2 b
SIS A I A0 B R S TR 2, 2 R TTP A 2 1K B
B EE, TG As MM SOE R F R IR
AT, ApoA 1 #1552 FEAL BEAY THP-1 F W40
JHL S T A 400 9% 0E PR T 38 5 TTP 3% 5 18 1



236

ISSN 1007-3949 Chin J Arterioscler, Vol 22 ,No 3,2014

A $E7R ApoA 1 520 TTP L B2 L3 58 TTP J)
8, EMIZS A MR BR PR PR R E & T (adeny-
late uridylate-rich element, ARE ) i i#F 48 4 [H ¥ mR-
NA FEfi#

HRAEF mRNA P A 2 8 28 9 0 SR 1) — F
HEIJE K, ARE 45 & & M ( ARE-binding protien,
ARE-BP) 544E ¥ mRNA 4 ARE &4 A BAEH
IR, ARE EA T mRNA 19 3'-UTR, J&—
A HAJE P TR AE 7 51-AUUUA/ECE & U
fFE51 S ARE 5 ARE-BP AZ54 , WM 4 f6 o 4E
K —BURRRE 1 mRNA (12 221 A SC L 3%
ik, BE—Fl ARE-BP #RBESN ST A5 0 B u 2 R it
A ARE 27 mRNA 701, E3R A, TTP 7l LA
A ARE JEFF mRNA [#f#, TTP J& T CCCH
PERER AR, A MA254G RNA LT 19 Cys-
Cys-Cys-His $HE45H BB 5 2 Fh 5 0E K 1 Fi & L A
¥ mRNA 1Y ARE 454, 4f % mRNA 120, &%
HAZUE mRNA BRI ER . ARBESE T, ApoA 1
SR Z 0 S 00 g 4 i TR PR R 40 i TTP 3R
KA TTP LBEIR AL, (EJE S AL 36 TTP B2 £k T
JCE R TTP B ESE 5 &4 ARE ) mRNA
R G, H278 ApoA T 41 T 4N At 4 i PRl 726 38
(IFLEH AT BES TTP MR fLA 55, Iwamoto 257 %
FH ApoA 1 5 HZZ{K ABCAL 454 )5 1% Ca®* /CaM
W R, b 38 5 8 1 0w R Ak A 2
PR A0 AF DG A9 2 11 A R 2 U R R 1, ApoA. 1 2 7538
1 IR AR T B K N R R T TTP &
BRI A Rl — 05T

B2 AR R T ApoA T 1T F W40 sk
LR AN 4 i PR - 2 2K 1) — FoB A R 1 3 42, iX Ol
B TTP B2 16 2 06 55 MRS M 2 i R A5 DL As
TERCHRAE T3 A SE ARG . ApoA T 52 TTP -
R P14 73F- B Tl e S8 5 240 e 5 94 VA 40 i
i DR -2 35 0 B VIS 5 DL DK 78 IS 220 98 o ik —
LT

[ &% 3Hk]
[1] Luo MJ, Thieringer R, Springer MS, et al. 113-HSDI inhibition re-
duces atherosclerosis in mice by altering proinflammatory gene expres-

sion in the vasculature[ J]. Physiol Genomics, 2013, 45 (1) . 47-57.

—
N}
[

Smith JD. Apolipoprotein A-I and its mimetics for the treatment of
atherosclerosis[ J ]. Curr Opin Investig Drugs, 2010, 11 (9):

989-996.

—
w
[

Murphy AJ, Hoang A, Aprico A, et al. Anti-inflammatory functions

of apolipoprotein A-I and high-density lipoprotein are preserved in

trimeric apolipoprotein A-I[J]. J Pharmacol Exp Ther, 2013, 344
(1):4149.

[4] Patial S, Stumpo DJ, Lai WS, et al. Genetic deletion of an instability
motif in the tristetraprolin ( TTP) transcript; Implications for the
treatment of systemic inflammation[ J]. FASEB J, 2012, 26 747.3.

[5] E %, MNIEEE. ARE 456 811 TTP 78 S5 FI5 75 S 4 i (1% 9
WEHLT]. 450 FEsEaak, 2010, 26 (7) : 719-721.

[6] Schaljo B, Kratochvill F, Gratz N, et al. Tristetraprolin is required
for full anti-inflammatory response of murine macrophages to IL-10
[J]. J Immunol, 2009, 183 (2): 1 197-206.

[7] Stoecklin G, Anderson P. In a tight spot; ARE-mRNAs at process-
ing bodies[ J]. Genes Dev, 2007, 21 (6); 627-631.

[8] Clement SL, Scheckel C, Stoecklin G, et al. Phosphorylation of tristet-
raprolin by MK2 impairs AU-rich element mRNA decay by preventing
deadenylase recruitment[ J]. Mol Cell Biol, 2010, 31 (2) : 256-266.

[9] Sandler H, Stoecklin G. Control of mRNA decay by phosphorylation
of tristetraprolin [ J ]. Biochem Soc Trans, 2008, 36 (Pt 3):
491496.

[10] Shi JX, Su X, Xu J, et al. MK2 posttranscriptionally regulates
TNF-a-induced expression of ICAM-1 and IL-8 via tristetraprolin in
human pulmonary microvascular endothelial cells[ J]. Am J Physi-
ol Lung Cell Mol Physiol, 2012, 302 (8): L793-799.

[11] Yin K, Deng X, Mo ZC, et al. Tristetraprolin-dependent post-
transcriptional regulation of inflammatory cytokine mRNA expres-
sion by apolipoprotein A-I; role of ATP-binding membrane cassette
transporter Al and signal transducer and activator of transcription 3
[J]. J Biol Chem, 2011, 286 (16): 13 834-845.

[12] Huang Q, Qin L, Dai S, et al. AIP1 suppresses atherosclerosis by

[

limiting hyperlipidemia-induced inflammation and vascular endo-
thelial dysfunction[ J]. Arterioscler Thromb Vasc Biol, 2013, 33
(4): 795-804.

[13] McGraw AP, Bagley J, Chen WS, et al. Aldosterone increases
early atherosclerosis and promotes plaque inflammation through a
placental growth factor-dependent mechanism[ J]. J Am Heart As-
soc, 2013, 2 (1) : 000018.

[14] Yin K, Chen WJ, Zhou ZG, et al. Apolipoprotein A-I inhibits

[l

CDA40 proinflammatory signaling via ATP-binding cassette transport-
er Al-mediated modulation of lipid raft in macrophages[J]. J Ath-
eroscler Thromb, 2012, 19 (9) . 823-836.

[15

[

Marimar Hernandez, Jose Antonio Gonzalez, Marina Martinez, et
al. Binding of trans-regulatory elements to the 3 UTR adenine/uri-
dine rich elements of human interleukin-3 mRNA[ J]. FASEB J,
2013, 27. 780.3.

[16] Chang WL, Tarn WY. A role for transportin in deposition of TTP to

—

cytoplasmic RNA granules and mRNA decay[J]. Nucleic Acids
Res, 2009, 37 (19): 6 600-612.

[17] Iwamoto N, Lu R, Tanaka N, et al. Calmodulin interacts with
ATP binding cassette transporter Al to protect from calpain-media-
ted degradation and upregulates high-density lipoprotein generation
[J]. Arterioscler Thromb Vasc Biol, 2010, 30 (7). 1 446-452.

(MESCHwHE SCEH)



