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AR R R R R B IR, Y R[] B AR R AT R LR 4l R R TS T RE AR A W6 T As R ALY T ik, ATP 454
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[ ABSTRACT]

son of As, the accumulation of excess cholesterol in macrophages forms foam cells, so reducing the accumulation of choles-
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Atherosclerosis (As) is a major cause of coronary artery disease (CAD) , and foam cells are a main rea-

terol results in reducing the formation of foam cells, which may become an effective method for the treatment of As.  ATP-
binding cassette transporter Al ( ABCAl) mediates the transport of cellular cholesterol and phospholipids to ApoA I to
generate nascent HDL particles, which makes clearance of excess cholesterol from cells to the liver for excretion to the bile
and feces, a process called reverse cholesterol transport (RCT).  ABCAI1 can suppress inflammatory response and induce

vascular endothelial cells changes, participate in oxidative stress, affect As by different metabolic pathways, and the effects

of different genotypes on As is different.

ATP %54 & %512 /K Al ( ATP-binding cassette
transporter A1, ABCAL) J&—FLL ATP MR 114
iz 0 AR 1, BE A 2 200 i P AE [ s Al s
H, SR ZEAEE A A 1 (apolipoprotein A T,
ApoA 1) Z5& 18 15 %5 2 IR &5 M (high density lipo-
protein, HDL) Fif 4, {52 2 A A [ J 5 A JHF U 75 )
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Therefore, ABCAI1 plays an important role in the form and development of As.
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AT HE—LRIBSE, T ABCAT J [N Y 424
AR SRR R S As RAE AL RO B
AT T S HE e T 2504

1 ABCAl B9%&#aFnzThee

ABCA1 /& ABC HIEM 0 Z —, NREH &
T 9¢31, FH 4K 149 kb, 3% 1453 bp 351
50 MO 49 DNINE . ABCAL it IE ity
ABCAl & 2 MM 4 A (NBDI 5
NBD2) 2 A~ E5 [ IX AN 6 A~ MRTE Y 5 i X, H 2T
S SRS, 1Ak, TR A Ik
I ,ABCAl 825 As BRI i () 78 7 1 40 A 5t
7o RAES R

ABCAL1 #ift = 7] 5] & £F35 7595, B - HDL
JLF-5E 4B , 1R 22 240 2840 it py R s 22 A ) ke
(%0 ., ABCAT FEAR B HAA R B2 A 1E
Ho 510 [ i 5 12 1) i BB AE B A 2 % . 2T
ARSI , ABCAL AR JTT% 32 Aty ik A 2 (i 3ot 1t () IR
[ S R4 B R 4 A o S 2 1, S O MR R 1, AR R
5 ApoA I 454, JE B 4= HDL, i Nagata 25> B
Y& B, 76 IR [ 50 Az s AR b, OIS B TS B
ABCAL HAR SR IRES & 5T A vl B 3l i — R AK
L RIKS ApoA T 454 (5 —4> ABCA1 —R1& I
AENEZE A —1 ApoA 1) Bfi/5 ApoA I 51k, &
ApoA T [AZLIR HDL BIE AL T . ApoA T IRRALAE
Z M ABCAT B {ARAf B, AT B K T ABCA1 B
I, H— K e is g i, WA WF 5% UE S5, IR [ it 2
i, G HR 7R B BRI 5 ) 5 200 v 4 i 55
Tl ABCA1 Y N ALTE R [T B 9 3t iy b B AR B 21
YERP,

2 ABCA1 HWEREE 53 F

HHT, B A B 90 245 B G H) ABCAL JE
(K 275 ol FRAZ 1T R 2 A5 1 (single nucleotide polymor-
phism ,SNP) {37 f5 , 1] ABCA1 3 P55 5 25 o7 5 [H] 43
A ASAEAE MG A0 SR 22 3 | X i 22 Sl il
RE- BOA [R) b A 1 i 7K 7 05 0 i & s 3
N IR

Coban %' XF + B H 56 .00 5 3% ABCAL 1)
R219K S5 As (95C R WF5E & BL, R219K £ Y
25 IR AR 2 B A A 1 IE BT BE (low density lip-
oprotein cholesterol , LDLC ) F1 e U 55 F) AH 5C P A P
W25, TE K SFA7HE R 4l SR n 55 1 & b LDLC

F1 R JH [E B (total cholesterol , TC) 7 12 B 155 ; 76 HEBR
TAEWS T KRG 259 | k0 A A B TR R 5 )
J5 5 RR B[ BUAH B, 219K 25 o7 5 [ 545 2w %
i B8 25 1 A [E] 5 ( high density lipoprotein cholesterol ,
HDLC) 8 #5 , H it = 1 (wiglyceride, TG) 845, %
MM, FEL B 1, 219K S B & 5 TG 1
A5 41113 TG > 140 mg/dL Bf,219RK Z¢ 4 14
FRE Lo R A R I, A TP REBT LA AR
R219K 5 TG A HC 1%, B 5 H & j5 Bt JoAH Gt
R219K 25037 3 [H J2: il Lo I I FE FE B I R ), (B
1E B AFSE 0, R219K 1) K 2557 K AIF 58
SRR IEAFMI , B O A g 7

Tsai 2517 % B, 1823M [N £ A1k J& HDLC 7%
TR EERIE, 5 1823 4li4 1 Fl 1823M Z & F 4l
[, M823 44 F 1 HDLC & 248 55 F 4R 1823M
FEAS T SEE Lo 1 T X -, {H iy F HDLC 38/ i 5|
Y e 0 e 5 1823M 2 AH X 1Y, 7E HDLC < 35
mg/dLAY ARE, 5 1823 4li4 1 Fil 1823M Z& & FH
b, M823 4l & F & A 5l O i 1 XU B i, Clee
PRI, 1883M HER L /M As KA LR
R AE PR AE FET- O WA BE 55 I & 5 A7 76 AH 6
P EESDIHI R I, 1883M &) P AL M XA
O I G FR AR B L TR, 1823 3[R 445 7 A /0 ML
TR B RO KUBSL B i, (ELAh B A BT B, R
A ABCAI1 Ft:[A 1883M 7 HDLC £ Ifit fiig 7K K il
s KR UG R 4 T W 25 5% ok BB 5 45 AR R
1883 M Sk [ 75 5 3k .0 9 11 B 149 AH S AR AN [a] b X
ENEPN S Y P =2 N

FEXT B R N WF 58 b & B, ABCAT & A
152230806 SNP [HZ5E( FEH G 78 760095 £ 35 v o B
FYAR T S Y G HE PR R A8 S K B B, HDLC 7K
SRR, 6800 1 REUE XUBS: g, PRI K, AB-
CA1 rs2230806 SOk A A Jakub 25
I T ARSE 2 B, 10 4F P90 I R A T R 1 PR AR 5
152422493 FL L A T AF 7 N H AT A et 7R
12422493 f{] TGCC 3 K AL | %6 (v 3 X 43 & il —
IR EIBET GRS 12, 2% B AR 4. 7% .
1M TGCC F1 TCCT 3 A 1 BT AR 5 2 A e 0
RN 12422493 S5 JE [R5 50 2 A O 11

3 ABCAl1 Wi+

3.1 ABCAl BERAIATEERESEBRMIFAT
HREFAFAE X SEBET
AT 4 i B A= 4K R 21 (fibroblast growth factor
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21,FGF21) J2 AT 4 4 i A= K 788 R 5L, S
—ANEE IR AR, Lin 250 WHF5 AR,
TE As BEHH FGF21 ik, 1T FGF21 BEASHE i
ERK1/2-PPARg-LXRa i % I 9% ABCAT1, M1 fi it
NSNS I S S <ol S O G U i A S
FGF21 W] L8 ABCA1 Rk, i IH [ B3 8 384 0, 9f:
LKA AR . Liang 250 WF 5T & 3R, 76 1L
B E AT THP-1 E R4 b 45 Sk =
(1-7) W Mas 2Z &3 /9 LXRa 38 #% [ 75 AB-
CA1 F1 ABCG1 &3k, fiff JIH [ B2 U7 1 38 n , sk 4%
As, [FINEHFFE T 75 264. 7 B REAN M | 55 %ok
F(1-7)381 cAMP {5 5 % [ ABCAL fy3RIL,
B hnfE R % As, Zhao ZENBIFSY & B, il
PRAEAR AT 8 i b miR-33 Wi ABCA1 1%
ik, Al NF-«B 36 P ] i miR-33 (9 &1k 0k /D, i
4 ABCAL MyFRIK, J34b, il 28 A J5 44 3 W] 384 i
TLR2 2635, M H P Y siRNA i NF-«B 175 Ll
miR-33 MY IA 432 23061, i fE2F ABCAL #Y3R
ik, ZRBAAE THP-1 5 20 Y5 9 K 200 e v il %
A AT 3 TLR2-NF-kB H1 miR-33 18 %575 AB-
CA1 M3k, 0 10 9 15 B [ B3 o1, 0> As 1Y &
Az, Chi 21 IHF9E & B, 78 THP-1 B M40 i rhr | 7-
e H B BE9-FR K T k¢ ( 7-ketocholesteryl-9-car-
boxynonanoate , oxLig-1) A #4 il FH PPARy /4 AB-
CAl fy#3K, 7ESC55 W LXRa M1 PPARy 1 i
I, BRI R A ] ) AT A oxLig-1 5% A9 ABCAL
MF R Rt —milR 1T PPARy JE,
BRI oxLig-1 F5F 09 ABCAT 1142 35 01 I [ Pt (1) 7 114
I3 62% F125% , KW oxLig-1 7] EH LXRa
PPARy fll ABCA1 (235, fE i H ApoA 1 /- FAYH
R, kD> As 19 &, Wu 5V B 5E &
L, 7E THP-1 E g 40 jf v A4 K 43k I 15 ( growth
differentiation factor-15,GDF-15) A]{fi ABCA1 & [ I
mRNA ZKF-HE A0, DA T 34 T A [ 2 (70 300+ R sk 20 44
i P9 B 5K SF- R PIBK , PKCL A0 SP1 414l 5]
J&, B GDF-15 i ABCA1 25 1 5% % 140 it P A %]
P e 2 . 458 GDF-15 A] i a PI3-K/PKCL/
SP1 i# #1755 ABCAL BYFRIR , DI A2 2 AE &1 e i) 3t
HH R0 T 36 R A0 B P T B, v e AT P AR Ak Y
iK% B i 2 H (oxidized low density lipoprotein, ox-
LDL) WAL A RIG I 5 v 40 I B e PR 4 e, DR )
FIEMPISE A THG, BP0 A /A3
bl /U Y6 R 4 L PR L T s o R 4 B VLR
FRRREE WO A i o9 AR [ B e o, S — 2B
PRHLAE % 1A ox-LDL 75 S 4 B I 5 200 it ot

RANML R ABCAL (335, 5 35 458 T v A 40 it v A
B A IR ABCAT 58 SRRy BOBFST , &
TARZ ABCAL Mf5 53l I , i A B 2 155 WA
REFRATT 2 A B, DA Ay Bt 5 4 vy IR [ st g 9 2, O
D As B2 PR T e I HLE
3.2 ABCAl #REFIATEZER miRNA X ABCA1L
3°UTR KI5

AW 2P miRNA 3203 o8 i RNA 1%
SR A K 58EFF mRNA (19 3°UTR B AMNES ,TE
B SR KT L P S AR mRNA ol 410 i 25 1 5 W
P, TG 5 ABCAL B Y14H 56, 5% 7R, miR-
33a/b A E %5 ABCAL JE[H 3°UTR 454, 104l AB-
CA1 mRNA FVEE () FR3K Dl IR [ E ) 3 1
As'™ 5 miR-33 F B 5T 5L K A E 7 R A
B FE A B AR T 2 BT miR-758""" W5 &
PE, miR-758 "I LA 4% 5 ABCA1 fY 3°UTR 254185
JIFL T o ST A B, FE LA L miR-27a/b
R[5 ABCAL 3°UTR 456, 702 1A [A] A0t A4 41 1
ABCA1 mRNA FIEE AR, Y8 in 4 B P9 B i A in
W E OB, MW A0 M N BRRE R R Y
miR-27a/ b il 70 W G-t BRAR S 2558, B AT, E PR L
miRNA X0 MU , T 2 5 500 1Y &R AL
TP BIFFE A BT 16 B, A7 24 R LR IR, miR-
19b Al 5 ABCA1 3°UTR %5 &, 38 fin 15 105 200 Jfa . [ s
LR BOERMAIE S, i As©Y , B F H £
41 miR-106b .miR-26 .miR-145 ZZH K5 As HHE,
miRNA F W] 5 5 B b 8 104 2 s #IL ) , Bl 25 fF
FEMIERE  H ik W] 2 5 Z2Fo B AR BT R
WG A e Th e BAE HAE 25 4l o5 38
I X; ABCAL BIVERT , A S RCHIRYT e O 259 .

4 ABCAl 5 As RIEMEULNBRIXE

P RIEA TN A AL NP AT L ABCAL 2K
YERSA T As EA K E, DF5E KB, ABCAL 7]
il As th ZFpREA T, WTTRE As & AR R
W ABCA1 BERE I il R 4E 15 5 U0 Toll # 3Z {4 ( Toll-
like receptor, TLR ) 2* [ 35, Tk 2D As A9 &
A, T TLR AT AN Z 7R T As Y& R, Wi i A
YNAAE As BEBLH IR, £ HE B B 0 TR K, 15
SN AP RE T Y R A | B LT A AR v A As BB D)
TP AT TR SE, BBk As BEHR A 4
FE WEAR AL ABCA1 S5, HERAE R TRk £ |
Yvan-Charvet 25V BF 58 & W, W% B WE 40 it ABCAL
RGN 2 2, A4 058 & B, SR DT
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A3 B A L4 i ABCAL JEH 5, [A] Yvan BFSE 1Y
S5, RIS b A A b R 1 B
MR g 2™ B2 R E
], ABCA1 A] LA 58 AE K - 0 e 38 17 A8 E PR 5
& As KA EAHLSH, H L, 45 A A H ABCAL
T S AE N, TF &3P As &4

PRI P8R S 00 I A 45 F RN T RE SR R
BRHZ —, HE As RAER RSB ERE
BME . BAMUZHE As Th LDL (948401816 Fi g
Jeat S8 Ak, T EL AT LA 0 A 35 DR S Ak 1 e AR R
PEARALIE 58, B T 5T 38 A B0 A Ak I IR A G T
I E ALY B ( myeloperoxidase , MPO) 5 ABCAL 3
FYISE, MPO Al As H R IE SN S AL R 3 Y
B MR A5 6 R AE— 2, Shao 277 HFIT AL, 4
ApoA T ¥ MPO E4bJ5 , ApoA 1 i ABCAL i f& 77
Wiok 22 JIBL 15 B2 A e 00 1 e, (A TR B AR 2R TN =
As BRI SO g XURS: , FEH i — 2P IS
R, 2 V&R 3 Bk 5 5 JE (acute coronary syn-
drome , ACS) [ ABCA1 50 [E FE25 5 (1) RE 1 B
REAR, i fd HDLC /b, 38 hn5e 0o 1 XU ox-LDL
Ve B AL B B P24 5 ABCAL WA Ml S, BIFSE
KIN, ox-LDL A |3 THP-1 E W2 e ABCAL 1Y%
TR o0 L AT 41 v TR A A Y L A
ST TEVAT A DR 2 768 0 0 1Y) B A, A DR R AR
ek o P XU B S 184, S — b A R 5 e ST
SR A G, RS SR Ak 1 AR R M R O
R —Fl BRI SR TR As F IR AL
FIAE I S, e 3R Ak (1 2 1 T 3E 2 NAD-
PH 40Pt R 2 A P R 8 57 A R 19 79 1 R (e
active oxygen species, ROS) , MM Fib H&E A AT
BEHEBEIR ABCAL F1 ABCG1, A 17 90 6 AEL [ B2 114 37
X SR N A NADPH 48 Ak il 12 s 44 IoF 1
A OC, BB AL AR R AR 2 TR K Y
B/ ROS, A2 2F JIR ] st 0t e 3 0 9 o S Ak 11 2R
AT BT Ak 25 9 nT A R B R R W AR As 1Y
R

5 B 2

R ABCAL 555 Ui i PR BY 18 9 A 3 Skl
JE AT B H 5 RORE | E AR N B ST & B, ABCAL
FESEE O B & i L AR T2 X RN [ 1 b
I B PEBI AN [R] A 32 R AL 5 5 1R 3 2
AN, A e B Rt 25 5, L R BRI
18 AR R K ST S 30 X 5 o 1 5 T, 5 R DA

BEPR K- X 5600 95 HE AT B AR T . B AR B 4 IR
[P Pt 1 ) 25 0 R i LR i 25 P B 28 ) iz A
H, HHEELREAC T 5600 M & B R MAET- %, 1
O 5 ERFE TR 0, R Rs 2
ZHprge s BRTrR oL, EAWM R e &
KR Z 5SS T A A1 miRNA 55 0] DL i
PET ABCAL % Sy o 0 5 5 388 3% >k o] 1 JIRL ] e it
iz WIS W IR 40 A 1, D% As, (H 31X
S JRIRR T AN S 5 R B ) SE 5 I AN R HE I IR,
YEH T AR 75 2 R A 58 3% 1Y AfF 5%, ABCAL
AT LAY T 9 AR AL B, BT 19 7 1T A T 4R i
AL O As 2R, S22, ABCAL Al LI Z
oy T s W e U 1 2 A, A ok BE A% F i 1 —
FILL ABCAL 4 S N2 T TH X As HEATIRIT T2
Yy, ST R TRE O 1Y) K A R AIBET R
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