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Fig. 1 The role of relevant proteins mediated cholesterol transport in Macrophages
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2.1.1 =M E A& Bk Al

ABCAT FE K] 72 1 715 40 i P I ] e 471 37 1 %
BREEFER . AZKH) ABCAL FEHAT T 9931, H B
KRN 149 kb, &A 50 MHMET R 49 AN AT
LI ASH 2261 NMEEERE, S FRER 254ku.
ABCAl ZRKETEWEAIM. T 4 B 40 % %
SEANM, tn] W24k REAn i . TR 540 M A4 i
SEAEJORESH Y. Tangier Ji (tangierdisease, TD)X
RN a- A MAE, & ABCAL i —AN3E P 948 5
A, H R EEHME R MK HDL. apoA- [ /K V23
BRI R IR B my KT 1 H i = I (triglyceride,
TG), 21 A s 25 10 [ B Ay B, 2H 23 b B R 4
MaSREE, FHT As AHOCIE R REM N, B As 10
FER RN, FEATRIUN R CR . R, H
AT T e 550 I A P 0 2 TR PR K RIEAFE A 4.
HDL-C. apoA- I /K-FFEIE5 As M0 il 559 1)
RAEZMMIG, (HE TD & BN As PO i & %
I3 B RS AN 8, A 0T 8 IA N TD A8 B 16
As O L 205 A T RS, AH A BIF TR AN
S T PRI ) XU . E B AS AR R AT 1 — BRI

FFKH, 84 F ABCAL JEHZRAFH 1 741 fr ki
PO B H SRR AR LG, 1K HDL-C /K-F
VOO M 2% 170 mgl, # B A B OE
(Frikke-Schmidt R, et al. JAMA, 2008, 299 (21):
2524-2532). [fi Serfaty-Lacrosniere 57U 75 #ff 5 1
RO TD Ji N [BIAFAE S, K2 H0m AR
Bl #2205 A8, T o0 I fi%ﬁﬂ%@qﬂ%fﬁﬁ?ﬁﬁ
. AL TD BHIHFA IR OMERER, XrlfEsS
fK7K°F LDL-C #H5%. Rk, ABCAI 482 751N
O LS 0 1 AR H AN B #ff . 4, TD 45 11
HDL 7K FF£1K 40%~50%, TG T+ 40%, Z&T
bl I N R AR ek 0o IR B[R] 20 2 B 25 4, i i
NHE) ABCAL £ [K 22 7 5] 2 ABCA1 & H D) REfE
TGt 52 e ifL 3% 7 HDL 7K, (H 2 153 2 15 K O i
() R ik 7 i — B i AT,

ABCA1 = E A\ 5 B0 40 i fJE [ B o o, 7
NZEB KRR AR A KA B 2 HiR, 1 HE
I 01 B R P VLR 4H i ABCA1 mRNA [ %74 82
IEH B 3 £50. ABCA1 i [K 9 48 7] 5 #5040 g P JH
li] 2 A i AN e ] T IR BTG I 1T apoA- T #5128, M
M 51 #2 apoA- | I [#f#, HDL AALE, HHS
ok g e IR R E AL TR, ABCAL Al

ABCG1 At /54 fig B W40 1 P9 1 g ot 3k N\ 4 i
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AN, XA IR ABCAT A4 5 5 (1)
RIS, TS ST A B AN AR E R R
I HAMAMFIRE R A AT REEE As 1R P,
Mukhamedova £ I, B AR TN R B 40 A ek
FIENP) ABCAL, ] 3 5 JIH [ W [r) JHF JUE A0 S 46 (1)
3. BRZ ABCA1 F1 SR-B I /M T4 ™ H
)R L [ 2 I I AN R A AsU. A BRI,
5 0E H B g0 LG, B AR B RRORE i v N
ABCAl" /NREMBEHEMEGMNE, Bi%/F
JE MR AN HEME ) 1R IE ] R D 20 50%0, 1X 5
JIH [ B Ml i apoE R FF 1 LDLR #k [ B 2 1E
ABCAL SRIE R E#EfE, H As S B3 i i i
%584 — 5. {HZ LDLR BtRg BT &k A
ABCAl WE#E/5, K& H HDL-C /KA %,
)& As A Bk . REHES As AN A 240
fiirf ABCAL FERIL, MBh-F-rf ABEARIR &5 As (1)
FHSMEA, mH 5 M3 HDL-C /K F T W g
ok IR SRR A SR ML kA, MIR-144,
MiR-26 RE [F&A% 5 40 0 ABCA1 (3835, | IHE
] B . I BRI 2% HDL-C ZKSF0s9, A5
M TR, MR B E A,
M 3 A 1k B 1 7 ¥ (advanced oxidation protein
products, AOPPs)tH {8 il ABCA1 KRk, il
THP-1 W2 i JIH [ B A7 gk e 2k As 1 Jln,
AL, 520 ABCAT 2R I8 (i 13k V6 Ik 400 Fi 1 72 1 22
As IR JE, UL ABCAL J#E i T R AR S 1 35 3 71
RE N RO BT 1E As PR RIREEHTHIRIT T &
2.1.2 RIS &R Gl

AN ABCG1 A7 T G o ik 219223 F, £
15 23 M. BRI cDNA i 678 MR IR
MEAT, 2 THREZRN 76 ku, 21 ABCGI #is
1438 i 7 % ABCG1-ABCG1 [A] 4 — 5 4k 80 K Bl
ABCG1-ABCG4 5B — BARGE A KR A W) 2081,
ABCGI1 7Efili. & FRR. WG J3RN 0 2 i 55 %A
WE A MEA RIE, e E VR 1 2R
ABCAL, fepiibd &M ERER, MM As [
EE[ISJ.

Y57 ABCG1™ /N s IRk, w38 E
YR AR PR A AL, i R IA N ABCG1 2 R U AT 4
BRI T G &L RN A IR R,
ABCGI T sk /b E Wik 2 i 7 72 J Asog BB o e 8 22
EH, ABCG1" EWZ4i/fi 5 ABCG1™ [ Wi 48 i AH
Et, H ox-LDL i &8 0 [E B i S M T 3R B2 F
F& 0. ABCAL 3 ¥ B 11 %7 & HDL i ki 2

ABCGI1 /1 5 1 BEL [ B 7 R A 802 ke, /N IR
EATE NG E T £k ABCGI E W45, nl gt
oA Py RE [ 5 32, T N ABCG1 SR [ [ 6 2
FeL, DU L A P E [ i A G2 2, N ABCAL/
ABCG1 k3 214 i 4 i U] B 3 453 55 4 P 5k 24 i
0 R T B AL 2 ™). B kR L, ABCAT1 Al
ABCGI TEAK P W5 240 He IR [ 1 32 A o W IR PR
FEHLH AT f6 A2 8 5 4 v JIE 5] 7 4 P JE X0 )= [
)38 20 S 38 o 5 24 i F Bk 1 AT B 5% HDL
MAEH, KR¥ED As WAEH. A, B R4
ABCG1/ABCA1™ 5 R inek van JIE ] 1 AL 2% 5
F LDLR™ § As R4, T 4li4 -+ LDLR k[
/NERAs B IR EN, XA RES F apoB IR &
ACPAR LA AR R R T i A 559, ghah,
B EY ABCA1 1 ABCG1 2 [8]ib 77 7E % H.4b
BN, EP ABCG1 & H7E ABCA- 4 3 m, 1
ABCA1 & A7E ABCGI 43 in, It HiL el
A B 2 AR U0 apoE (1) 3 WY, ABCG1™ /N R 1
B8 B 20 A% A 3 LDLR /N AR, ABCAL
FRHEIN, As AR R gk /D> 7E apoE Bk R bR
/NEHT, AOPPs fef% N i ABCAL 1 ABCGI 5
ik, (EEERRRE R, IR As IR A KBRS, BIME
FHORS 9o T 3 0 8% % B EWE 4N ABCG £iE, {23t
JIE SR HE O, 3R B S8RE AN AR B DR 2% AR B8 IR i 2
ABCGI 315 Je HAr 5 1 IH 8] B2 4% 12 1M 52 1 As
MIRERE. BTN, ABCAL 5k JEAR
JFT 40 A AL B 37 RN A2 HDL 2R, 1 ABCG
HVAF T 40 o 87 42 HDL POkL % 20, tA it
FON AR EWEAI T R IE ABCG1 Ff A2 26
JOEL ] e . DRI, R 4 i [] i 2 s ]
RE/Z& ABCGI 2 As B —FPE 2, HAZME—1
N,
22 BEIEFEXRZHK

SR-B I /2 HDL ()54, ‘B 1E M0 [H B v % 12
HORFERBEIER . BEFSRIL, WS 3 5 )
WU 324 y(peroxisome proliferator-activated receptor
v» PPARvy). I X 32f&(liver X receptor, LXR). A
28 B A2 M IR ¥ 2 (human chorionic gonadotropin,
HCG)FHEE 7L 3R 715 7o+ 45 &t H (prolactin regulatory
element-binding protein, PREBP) fit I i SR-B [
[k, M4E4E R E. IFN-o Al LPS NI{EHFRIE T
VB HDL 8 Ak BUA B A 14 I [ 12 3= 23 ok JHT Ak
SR-B [ AT, FAEE2IE SR-B I 30
JIEL YA e L e 2 R, R ASE PR U e IE - 2 ]
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BE, SEAs 5 BEMERRK. 4 RAR SR-B 1 JE K5k
FHH SR-B T 1K N FE,  JH A v JIH [ e 25 & A0
WD, SEAs G RN AL T IERIRE R
apoE” S AIA M PH 48 1) LDLR™ R, 524 EIA
P SR-B T JEPRH AT imel H As (&R, 4t
W7t £ W], HDL fig L THP-1 E W4 SR-B 1 (1)
Fak, (et THP-1 B W40 Mo Py BE [ B2 . i
oxLDL JIl i THP-1 E Wi/ SR-B [ IR1E, &
5 AT A P R P S AN . X LT L SR-B [
TE EL G40 B2 A b 1 5 38 0 41 A P AR B f i
WA E AR, L5 As IRAED. R, HRE
W4 D SR-B T A8tV 1 AR [ B2 532 78 As A A
WAREE M B JE ML K. WM SR-B 1
RAZ, [ HDL-C /KRG, B b e 2 ] i i s
AR, H As O IR 1) XU 3 3 e,
JEN SR-B T 7~ R 1B i 5 R0 IR e 20 i A
S A PR G £ i A st e L i e ie . i R0A
B4 e SR-B 1 Al Caveolin-1 B {2 {i¢ 3 F W 41 fifg
M B4 JIE [ % 7] HDL #5380, - S fs At il R 1A
ELIE 40 Al SR-B 1 vy %% LDLR™ /N AT apoE™ /N,
f) As A . EEAERKE, EMg R RE
SR-B I aJ 41 ABCA1 45 JIH [ BT 6.

SR-B I 1 As It AH X n g £ T SR-B 1 £
I3 E VR R IE [ RS I E . IR R
SR-B I i %A Al Jli/> HDL-C BI/KF, 80 HAx K
E G4 i 2 S R IH [ B i, i PR /N B SR-B T
Ja, R d HDL-C /KF Fh &, {H 3k %
HDL-C f35 B s /b, 5 W 40 g JH [ % 5% s 52 45,
As IR R IE I, X 7E %6 B PR PR AT SR-B T 2%
BRI/ B A9 2036, 5 75 3 F 525 IR i Bk /s B 3Rk
CETPA K HIFH IE As JERL, 278 HDL-C f4RE AT
B LU 1fL 2% ' HDL-C 7K~F 1) Ft 5 5 8 2252, HDL-C
it SR-B 1 Wle, 7EHWEHE CEH PRigE s i, M
MREDL As IER . B4, RIERMZS5 T As
KA RIS FE A As BE ek 24 R0 A% T 5 ) 4 i
2, MiEEMFEE A A el p38-MAPK [ iR
16T SR-B T )&k g3t THP-1 40 Jid i) % E
I, AT 3 LA 98 R PR 7= A5 RN 3 ik o6 o BRE B (1 7
B T PR SR AR 2 402 SR-B T &R, U
AT DL IE R 1) A B A4 RE [ B R0 s 1 R (B ) L
K, XAEMTEWEMMLZ SR-B | 4 g7 R IE
Pt As RN,
2.3 CD36

CD36 J& T B JEIGIE KAk, i BEAR ST I

EH, HASTHERN 88 ku. A CD36 It f7 T
Yotk 7q11, 7RV 2 AR S G M 5 4l i 3
FRIE, WM. B%/ ERAS. CD36
M ThRe R ZR S 5N . WOSCRIR) A T A O
gy, Hen g R R DT IR B R AR AR AL I i R
&£+, Handberg 2509 70NN, I3 CD36 /K
5 S AT MR As B R AR 2 IR OC.
SR TR K R A AE B BAZ A SR T CD36 Rk K-F
BNen, CD36 52 oxLDL =35 M 24k, fedie
HEYE RN AR, A oxLDL AbFE J774 40, W
2% L CD36 L. CD36 HiE R /MR E
W 40 f X oxLDL {45 & FER HURE 77 2 35 PR, 1L
HE [ BE RSP T, FLIBEAORE e 98k B2 1) 20 DA B %8
J& TG B BRI i e G aliid ik CD36 #H
T AT 30 W 4 i %) oxLDL 454+ P A% LA % B it
MIRETT, {RHE As R, S8 PRSI A o e P,
CD36 JE [ Gk 2 1] LLIEE apoE™” /N As g A2 11,
It HAE apoE™” As #5204 B3 1) 2l it — 0 g ST B IR
Y RIS ARIE CD36 F AR, &I E WA i
k= CD36 [ apoE * R E Bk Rk CD36 1
apoE" B [ A% B i ek /b>, T EB 3 AR 1A CD36
(1) E A i, JFC 3 7% T B S 34 e,

Ak, CD36 J R ) 2 i e v] A\ B g 48 fifg
5 oxLDL F1JH [ B g (1) 25 & ik /b 29 40%, 11 5 %
CD36 F=Hf5, EWR4ILE & WA LUK P g
oxLDL FRE/J3G N 4 £i5, LAt CD36 HPiiAkEE
WG4 A, AT 40 45 X oxLDL &8> 50%. i
TTRZWTE AR R, 980 3 CD36 I B It
1) ELE 40 fe Xt oxLDL [fI8EEL. B FTIESE, K4y
T CD36 #ilF7) wT LAY/ ifi g 7 3h ik Bk B TR, I
P& 1o T I 2 U R ABE it & ). apoE” /) BT LA
CD36 & R BCAR EP80317, I3 i i i7F JIH [ B )
SR HE I (000 [ L[] P i e R R HE DT As AR FHEL
SR CD36 1 I 28 i W ORI AR B4 F 48
i, {HXFTT CD36 K 2 251172 75 A M5 o (1)
U, LSS O U 00 1) A 2 75 LA A G 46
ARG, WEFCRIL, CD36 3 [KAR 5] PSS 45
I8 1L i B 38 AR 28 A AE R XUSE,  CD36 DNA i F
FEACRENE IR B W ARG ATE CD36 [k, 2
18 A 22 PR R IS R AR B L R, AR
CD36 Gk Z I, EWEA0 At ] 21k BRI 41 e,
As 11 5 PRSI, 35X X CD36 /15 oxLDL MR
M As (VR $E H L SBE. Kk, IR AT ST CD36
(1) D RE S I8 AR ML, X T 4R350 A8 o3 AR 1 A
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As BIPTGE BA T HERE L.
24 HEERA-I

apoA- [ J&¢ HDL 1/ E & ik A s, 2—
R As FE I 2> 1. apoA- 1 541 o s b 4% 57 1)
L A5 55 T B0 ABCATL, AT HE A [ 37 i
apoA- [ 7 7 1 A v He 52 1H apoA- [ /ABCAL1 [H]4H
HAEH, #0#] HDL A4 &, FHrraEdE R M TG
ATLE AR v LTI IAURER. 7 /0 BN B Ak PRy A i TR %
I RIE N apoA- T, I FFEAI 2 b 5 g gH
JeL Y5 (PH] IE ] B K S 38 P2 AE ST As RO
ML 2t ) 45 A A I K v 25 M) 3% (bromodomain and
extraterminal domain, BET)#I#l] 7] RVX-208 i
NN apoA- T FEF 5. & A MRIE W
55 200 e IR [0 g 2 s o T R P BT AS AR FE .
HAh, apoA- T B4 apoAl Milano(apoA-IM) &
apoAl Paris (apoA-IP) B T+ F P iy A Ut % J %2
LCAT M7 T s M, {4 JH ] B A8 g it 22 #2018
apoA-1 T B % #4 i) HDL, i & & B K &= 1Rl
B-HDL, MifiT#H4t As FIFEH. e w7t &
7R, apoA- T M4 MR 5 M F A 5 M 40 e
RIS RE ST, TR N apoA- T 4544 N i fig )
Fe e PEECHG N C s BB 7K PE T LASG SR BT As IRE
7380, Fi4k, apoA- T 2 S A AR B A1 B g 4y
il AR 2 A L7 5 1 20 UL 7 s .
A, apoA- T 7E 5 W 4t i AH [ it th ok 7% o Rk 3%
1 FH 75 BEARAIE L 45 4 ) R e 1k
2.5 PEEEZRRH5IEER

NV A B R 2L, B IR R
LM E TG MAESE, EF N CETP 3 3% &,
XL 5 R PE As 450 L 15 993 %5 D) AH OG0,
SR1M, CETP 7E3X As FIPT As 7 THIEAIEH, 1M H
AL YE CETP Sk /2 15 e kT As 10 Il i (1)
RAEMATESRE. BRI, CETP #0H5IAE T+ & i
# HDL-C. apoA- | 1% J5 ik & % () &, CETP
ali & 7R A AE I3 HDL-C AP T+, fE b Ik
BNk AL P A ) R A2, T CETP 244
SRR 2 1IN 6 R 2 ik 6 e e I 28595 F JXURR B9, of
JIE S5 (1) 6 B CETP 10 i A o B0 L[] 2 2 o T A2
M R AR LDL F 2459 35 5% 25 36 (R 4E FH AR B m 2 2R
I RE AL IH [H B e 12 ) i FE ). CETP #1571 5L 2R
AE B34 0 HDL-C 7K°F, (HIX A R FEAR etk 3h
I S A B, L 5 1 R A5, R IE N CETP JE A
1 BE R 1 B M40 fR R i 2 LDLR /MRS, 7T B
SR As BIKRE, FFH CETP X As MI1EH 3

AN 15 A e gt P P IR R e i . (R k, o
ik CETP ¥ LDLR™ FA N As Jig 22 )3 i mT g /&
FH T iH [i5] 5 AL HDL 2 apoB /I & 4 8] Z5 58 7 1
JEGE
2.6 [
2.6.1 LW Mg v O S e S K S Pl

JUEL ] e i 5 4 B R T B As BRI
RIS . IR T e I R A AR s e 2 L[] et s A
REWiELIZ 2 MAh, DRk, WA i p O B I 1 7K
FRAE— B FE P BRI T 40 M A1 32 4R A 5 0 2 R
Bt . P E [ 7 8 7K i B (neutral cholesteryl
ester hydrolase, CEH)x& % 1A 7F 5 Wi 248 A F1 Uk 1)
— PR, 24 A PN R B S S R OB . T
FLisn, LDLR- AR IS RIE NP CEH, AI 3N
HoAA oA R B R Aok R B 01, (kR [ B i, A
MR BT 10 As Ji AT, 72/ BB R4 i
AR R RIS CEH J5, Aede s B V4 i py i 25 e
Il P DO 5 S 5 B v ML 75 3 1 As REER I
Bifh. teah, IR EA AN CEH dRiA )5,
£ SR-B [ 125 e (i 3k 50 20 Y5 14 A ] s
WG, 18 As B DR, CEH .35 FEKE.
XT38 CEH AT As ME, 1 H I
AL ) = 2B e 30 3 A 3 5 e 4 L[] e e i
2.6.2 G AR F ] B L R

LCAT & —FirE It A ol 8, enl e it
MR s, (R A0R8 4 HDL #1469 i HDL
WoRE, BRI B 2 i HDIL-C 7K -SF AT 5 JIE [ i 4
B —/MEBAEVRITHE A, LCAT SRk B3
FFAERKER/N o-HDL B0k, LCAT BB /N B 1 3
H £ %N preB-HDL Al a4-HDL kL, Mo 2 5 4
FIEN LCAT )5, M7 4 K o-HDL ki,
M 2235 %38 LCAT F: 5 U 7 £E preg-HDL, f£FfiAT
INBUKL I 04y o3 Al o2-HDL 724, XA fES
LCAT B A4 iife 25 1[5 BE ) Dy e A 5%, Bbak, X T
apoA- | 7% frit il ) ABCAL A1 5 i AL 3] 2 37
ZRHFFABER T R K LCAT M2 IE™. apoA- [ #%
F R R Bk 395 N LCAT J&, 44 HDL-C /K
ST, (R R A R S ) L[] P A 5 el B,
Tt 275 SR-B 1 Ml CETP i, LCAT HIERIAN
REAR 1A Py JE[E B i d2 1 A2, 12 RIK LCAT HI%%
BRI, H As G IEFEMK, LCAT Sk T 8Bk
2111 it 2 1 2% R0 46 110 L[] i 02 B 35 ek ). AR
T8 R WA e LCAT SR BA 0 N3 BT R A2 0 1
o, A BT A A B fE LCAT St Fg 0 A
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HDL-C /KPR T 1E5 A 5%,  FLabik sl ik ks A A
AV I 0 AR TR U RS o B s 5 4,
LCAT A2 0 [ B m) fl 3R e is e J 0+, BK
PO L 0 5 8 A E LCAT SRR A IR E
A=, Kk, LCAT 5 As Kk RIEF#H—F
WFoE.
2,63 WhfaikicEA

NI H, RRBLE NG 8] () i 3 i it
1% i #% 12 25 1 (phospholipid transfer protein, PLTP)
A CETP HIfEF. PLTP N SR N E & TG M5
H Az % HDL, 2517 HDL K/NAIA .
[Alit, PLTP k= fig i 3 F& I HDL-C /K ¥, I3
Wi HDL () 24E70 25550 PLTP /N L [PH] kxic i H
[l 52 1) JEL Y B AT P 23 Wb 26 N B, 9 L I [ e
B FEA R LXRa. ABCAIL K AH[EEE 7a- $ib
Al BAEMEMRERE L, XUWHESGHR
PLTP & = e 45 19 4% P 155 156 &40 1 I (3] 2 e s o).
1 %% J% IR B A& P ik 38 N PLTP AT 4 Jii A B-HDL
AR, B4k, 1 apoE SRIE AR, R IR 2
/v PLTP i 321k, AIdGhn As 748 iR B
(% apoB)MH Ptk & &E. PR K, ALK
PLTP ¥ P 55 e o0 9 XU JSSE 1 386 0 A7 O¢62. A PLTP
I 22 TE T AR FE AR A I 4 i A Rk ) R
2, R, PLTP X 5 b4 i IH [ B 4% 32 (1) 7 A
AIAERCI As (IR AR E.

PLTP 7 As Ji 2 A0 (1) B W 40 i b s Rk, (|
S Jm i ELNE A A PLTP 1) 3808 LT 55 R 4> & PLTP
F% SAEFAATE, ENE40H PLTP 8= BR apoE
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Advances of Proteins Mediated Cholesterol Transport in Macrophages
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Abstract The formation of foam cells in atherosclerotic plaques is closely related to the cholesterol transport of
macrophages, which is an important process in reverse cholesterol transport. The cholesterol transport is key
procedure for eliminating excess cholesterol from peripheral tissue, maintaining cholesterol homeostasis and
delaying the development of atherosclerosis. The cholesterol transport of macrophages is mediated by multiple
proteins, such as ATP binding cassette transporter A1/G1, apolipoprotein A- [ , cholesteroyl ester transfer protein
and lecithin: cholesterol acyltransferase. This review focuses on the current views on cholesterol transport process
in macrophages and various functions of transporter proteins, in order to provide the new therapeutic ways for

atherosclerosis-related diseases.

Key words cholesterol transport, macrophages, atherosclerosis
DOI: 10.16476/j.pibb.2016.0282

* This work was supported by grants from The National Natural Science Foundation of China (81670401), The Natural Science Foundation of Hunan
Province (2016JJ6133), College Students' Research Learning and Innovative Experiment Plan in University of South China (2016NH053XJXZ) and the
Zhengxiang Scholar (Xiangyang Tang) Program in University of South China.

**Corresponding author.

Tel: 86-734-8578033, E-mail: zhchmo@hotmail.com

Received: December 26,2016  Accepted: January 17,2017


mailto:Tel:86-734-8578033,E-mail:zhchmo@hotmail.com

