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Numerous randomized clinical trials have established statins as the major standard therapy for atheroscle-
crease the plasma level of high density lipoprotein cholesterol (HDLC). The reverse cholesterol transport (RCT) path-
way , mediated by HDL particles, has a relevant antiatherogenic potential. ~An important approach to HDL-targeted therapy
is not optimization of the HDLC level but by improving HDL function, enhancing plasma cholesterol clearance, and preven-
ting and reducing atherosclerosis related inflammation. ~ Small-molecule inhibitors of cholesteryl ester transfer protein in-

crease the HDLC level in subjects with normal or low HDLC. LXR agonists can reduce As by increasing RCT. HDL
And, in cell and animal models, studies

Our

review of the literature leads us to conclude that HDL-targeted therapies have significant atheroprotective potential and thus

therapies using reconstituted HDL are dramatically effective in animal models.

have found that by interfering with certain gene targets, the cholesterol level and function of HDL can be improved.

may effectively treat patients with cardiovascular diseases.
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MRS TR EA SR S B A
(hydroxy methylglutaryl coenzyme A, HMG-CoA ) #H1
2R, LA HMG-CoA & J5 3 F0 J7 & tH HMG-
CoA B T4, I 3E 44 il HMG-CoA , fif JIEL 14 i 5
JSZRH BRI AT 2 24 W 7 AR 8 B s A 1 I
[& % (low density lipoprotein cholesterol , LDLC ) ] [F]
B AT AR BE T 8 1M %5 HDLC 7KSF, O HL o B b T
KGR ST AT LD S e R B Ik 25 A AR R A 1Y
PEHHIAR S (RO AERE DT 8 2 2R3 Y LR il R
JKAF- P K LDLC 7K P FF A Re 00 sk 26 25 Jry | itk — 2
5T KB, 1X 2 4 ey & 5 2L 28 LDLC/HDLC 19 LL{E
A XD, R, BR T B LDLC, 7+ HDLC Bk
HDL DIRERATREXT T B it As 2 ik — B PR AR i 4
SRR SR XU £

1 HDL {Xi§t#1 RCT

HDL J2& 48 Hh B 0ok 40 B Y %% B Y L 7
1.063 ~ 1.210 kg/L MR & 11, H & X 43>8 HDL,
(1.063 ~1.125 kg/L) Fl HDL,(1.125~1.21 kg/L),
534, HDL B & 20 W 19 AR B, 2k B8 & 1
(apolipoprotein , Apo) A I HL 3K iE # R AN, 7] 43Ky
AN TR 25 BE R /N ) S A6 A RO, AR 8 88 18 Pl VK 1Y)
TR R A, 7l LUK HDL 43 A o-HDL, Pre-Bl1-
HDL Pre-B2-HDL #I Pre-B3-HDL, Tfii a-HDL 1] [}
R 2 B2 A [ 38 2ok e 9009543 HDL, A1 HDL,
o-HDL & A IfiLi i 2 1Y HDL UKL, & K 2401
ApoAl, 1 Pre-B-HDL {X /5 ApoAl % & Y 2%
~14%

HDL it 5 Z F HDL A 5C 5L A ¢, A Ak
WS g BARIF R PR HDLC 83 A2k A
AR HARPLFIIATE 2 B LR 3 AT
A 5K HDLC 7KV A 56 : ApoAT  BP# ig JIE [¢]
PEEPRE 5 %% 72 [ (lecithin cholesterol acyltransferase ,
LCAT) F1 ATP %5 & & % 32 /& A1 ( ATP-binding
cassette transporter A1, ABCA1) , HDL f{iflf 2 /0%
K3 AHERE B, B —, JohE B s Bk = 1Y
ApoAl 385 ABCAT K 20 Jifd P 0305 5 JEL [ e 1 O
HesZ ApoAl, MR OB A= 9 HDL; %5 =, B 4= 14
HDL # R I Uiz i HDL; 28 = ) i34 ) HDL 5
HAb & A ApoB B B 4 H1, A0 IR % B2 i 4 1
(very low density lipoprotein, VLDL) | 1% & ig 5 11
M LDL AHE AR, oA ABCAT H5- 41 i Py i 25 iR
[l P AV N e i 22 20 i A, PR, ABCAL J2& HDL
BB IY 1Y 0 S 4, 1 HDL Y90k JE B ) /& RCT

LIRS 40, BH [ B BE 4% F% 25 1 ( cholesteryl
ester transfer protein, CETP ) J&—F i IIE -G Bl ) 1 2%
BEE T, AR PR 7015 HDL ARG &, Hfe &
B IRE A2 AR =T H 5 ek A v o) 5 I T 7 A
HDL #%iz % VLDL 1 LDL |, T4 CETP w] BH ¥
X5 id B, wT AR HDLC /K-F T

2 BEHDLMIIBEEEE

gl Tk HDLC 7K A — 32 J& LA HDL ¥ 5 By
B As Bk HAR , BRITBFZEIAH, I3 HDLC
KOV ANBE I A P HDL (93l fig, BIE# RCT . $iL
% BUEACSEYT As FEE . KRR RN RIS C 4
WER ANMIMEE HDLC 7KF-XF CAD A 5 252 0w, i
H HDL A& B W25 A D) REAT R ZE B X CAD 3 E %
YER, FFEUESE  HDL A “ 4" FI“ 3R 2 00, <7 J2
& HDL IE#  HA e #F RCT, $T % 4E H A9 HDL;
“IR” &4 HDL 2450 HAE i RCT BE 185 H HA
R AREALVE R HDL, WAL, AR A Y
HDL & HE“ " (W DIRE , SR 7L FCR A 318 P ROE
AESUT  HDL UKL G 25 0 e A ARk B T H Ih =
B o I Ak, 2 1 B & A2 T A2 4k, HDL 45
PR AR AT S B RE R ARt e AT H AT As 1Y
VEFREEAS IR As IFEH

3 HDL $¥E[EiafrBhia As

3.1 CETP #I7

CETP J%5 HDL UL A4 I [ BEKF-, 6 HDL ()
JIH [ RS % 2 & ApoB WU EE M1, A ACE & HHh
=TGR L H R =R R ) HDLY A2 CETP
RAZ 25k HDLC /K-F-Thg ., 0 CETP i P A9 2y
¥, 4 torcetrapib , dalcetrapib , evacetrapib Fl anace-
trapib, 7] DL FH & HDLC FJ7KF, 15 torcetrapib | dalce-
trapib LA} evacetrapib IJHEUESEXT As DA /D0 UL
BRI R AR TE 45, (HAE 2017 4F, REVEAL
BFFE KB, As-CAD B He 52 BT 25259
BT, S LR A LG, A anacetrapib A i
FH 5 R B Bk R AR L R IR (10, 8%
11.8%) ; 5 % B 41 [k ¢, anacetrapib 41 37 ik #
HDLC /KT 43 mg/dL(1.12 mmol/L) , ApoAl 7K
SE-FhE , K HDL, UK A pre-B-HDL HORL 14 7K S 7R
FH 5, LDLC /K080 17 mg/dL(0.44 mmol/L) , Jf
HABEF (a) BAKFRFEL, B, anacetrapib Ji AJ
DIVE A TT 2R 25 AN I A2 S iR B sh 58, HZ,
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WAL FKINN , anacetrapib fif = B 7R B0 ik 35144 &
A LB RAR AR T, £ 22 i TR LDLC 515& , i
JtETH = HDLC,
3.2 BF X 2 EzhF

B X 2ZAK (liver X receptor, LXR) &7 RCT, F
Wik 240 A A JTEL 31 B/ P s A LXR B R Je B
ABCAL F1 ABCG1 b, fiff I [&] it DA 4 i PN % 1 =2
HDL Foki ' HEr, KRS E 203, IXR
P FE AT 0 LXR 35 M, (2 0 200 e R e
WA RCT 3842, %) As FIRITVEH .. LXR #3h 7
A LA B IR R ApoE™ Al LDLR™/NRLAY As &
AR, B2 LXR #ah 3 800 = AR INAE S LXR
PEhFRIR TG R ) B 2L i, A WF 98 R,
LXRB A2 B M 2 LA A% As, T LXRa fiT 3
A fea R [ e o ) BIAE . B2, T LXRa 5
LXRB U R A — A LR A [R], Btk BE PR 1Y
LXR Wah 5 B A J2 A Y RS . A, BRTE 4
/N F Y LXRB BRI F T 2t A 525
BB, 7350, A st o R W, 36 25 AT LA b
LXR sl 2 B0 IR, an 22 2450085 16 2
PR ACHT L, LXR sl P As ek
SHEARBIL T 2 AT AR O I 40 i P A o (HL
J&, Kappus 55 A FE0IE 52, 2 e 5 M a4t i
f) ABCA1 F1 ABCG1 Ji7 ,LXR B4 3h 745 4K AL 1) i
5 As MIVER ; Zhang S5 0F 5% SE i — 20 B B, 6T
I LXRa 4 PR S , LXR 3 sh 7 7R BE & 3 bT
As BOTERT . BRI, XFF LXR BhHIBT A As AYEAA
BLIFRIG R TSR A AR i — Bt 235k
3.3 EZH HDL F ApoAl FEH

HDL FR 45 20 B8 53 B AN [R) , 43R AN [R) %8 B8 AR
/N HDL, i ApoAl J& HDL 43 ¥ f5c o % i 8 A A
5%, ApoAl”” LDLR™ /NE Y As BB K& N
LDLR™™/NERIF 5 A%, X B ApoAl BR2k 5 Kk
ey L1 e o A RS AR AL, T EL /& 7K °F ApoA1 H] LA
T+ ApoE ™ /NERAY HDLC 7K, k> As FEEED™
HETAFFEIA N, 5 HDLC g, 38 im0 HDL H' ApoAl
(A HDL A4 DhRE T o 2 Y HDL #
RYT T4 ApoAl (HEZH HDL( 4N ApoAl Wil
AW ApoAl ZERUKIE A &9 aT LA HI As 1Y
RERE, (25 R, B4 HDL 2402 P
1, 0 5k 2 25 ) Pre-B1-HDL A4 0] BEXF TG JT7 As
B

ABCA1 QUFTHGIR g —FF , 768 77 Wl g 0 JIE [
R REER R BEEMEN,FHWBS 5T Pre-
B1-HDL MYJE ., WG HDL JEERIE 1, 7T D i

ABC iz A 1 ABCA1 Fl ABCG4 ¥ 4 Jfa P %) AEL 1
Wkt . 1997 4F, Rye 4 il 1 1 — Fl e 2
HDL, 2 —F & 1-45 A BE-2- 70 1t 255 0 Al 1 10 o
( 1-palmitoyl-2-oleoylphosphatidylcholine , POPC) B9 A
I35 ApoAl, POPC-ApoAl HJ LM F I 41 it £5% 5 10
[P e, 2 A [ s 1y

ETC-642 j& 5 —Fh 41 HDL, B /& ApoAl-B%
JEE &Y, X FhE 4] HDL A4 55 POPC-ApoAl 2%
o), i ] ETC-642 (15256025 AE 52, Honl L 3 AB-
CA A Fry 388 B A R 52 M 1) ABCAT AR5 1) 38 2
1 REL T A S U 08 P LA S I DA R A As
P, ABCAT XF T 18 173X B ApoA -8 fig &= 4 4 1)
W EA HEAEM, HAr, X T ETC-642 B HF5T,
YA FER T 5T o B ,ﬁ[] 2016 E,Taylor %“5] KIR,
ETC-642 1] L3 ik i I [ i o 0 HAC1S &
- R AR S B R R A S B A B 2
R = v A R AR AR S ) 3
FHiG. 2017 4F, Smith %' & B, ETC-642 38 17] LI
AN ATE3 /95 BUFIE /2 58 R 1Y B
Jit, PRI, ETC-642 J2& 75 R H Tl R AT A 1 it —
HHFFEUESE

FAh,2016 4 AEGIS-I W5 ( NCT02108262 ) 5¢
B, 33X 2 — A2 R A % B A I PR AT 9T, HEH Y
HERZ 2 AP Y CSL-112 (—Fh 8 41 i HDL) %}
1200 440> AU AE 58 0400 1055 55 28 52 i LA B
L2 2 A R 32 1V, e 2 B9 485 R R
&
3.4 ApoAl Milano

ApoAl Milano /& —F N 5&ZE I ApoAl, Hi %6
173 {57 ARG S 8 I 2 ke B BB 7 5 1 Ak ) A
A X RAR B I HDLC Al ApoAl 7K - B
TEPFAE T (E Rk b A T A A O IS £ 1
fa K, 5 1E % A, #14 ApoAl Milano F A RE
24 e I i P s 23 g T

MDCO-216, LA {if 1 B ETC-216, /& ApoAl
Milano B8 2 &%, J& ApoAl Milano Fll POPC A H
HEAY ., DIRiC &4 W58k sE, ETC-216 A i 5
NEARE fe - 19 250 8l Jik BE e 1o AR /L, i 45 P T 5
ETC-216, "] {fi N\ 1 5 AR Bl bk As BEH I FR s D, I
HAfiH ETC-216 Wbt iR Bk As F2EERIRCR 5 18
~24 A~ A IR AL TT 28 25 R T R A 2

VAR % MDCO-216 Byl RBTSE A TR 22,
2016 4F, Kempen %' #F 5% % i, 1§ MDCO-216
J& ,MDCO-216 7] ARG R /N HDL, S #F & 45 B7 A=
I ApoAl Y a-1 Fl a-2 HDL £ ApoAl Milano ()£
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B, FEX A R, R ApoAl /ER Pre-B1-HDL
PR B T Pre-B1-HDL Z b, #i L LM & A&
ApoAl Milano i a-1 HDL F5URL AT G X3 AH [ B 3
A B W JF H ARG 251 2530 2 /0 a] LURRZE 7
K. Kallend 212 31, MDCO-216 2 F1| 52 4 i 1 114
PTG, FHE ApoAl B LA M Pre-B1-HDL Hy7K
S HET ABCAT A A BH [ WSS | I HLER S 10 T
ZAE R, 2017 4E, Reijers 252 1 % ¥, MDCO-
216 5 ETC-216 —#f , WA SE A FI (1Y) G g S0,
HAR KT MDCO-216 Il PRAF 5843 BH b i) ik Jie | {H
ATt BERFUBL A I RAFF 5 LA UE SR A
3.5 ApoAl IRk

HDL ik = fiz /™ 5 1 95 /& Tangier H5, X J2& H
F ABCA1 75534, ABCAL Ht= /ML, HDLC
JKF-F1 HDL ZIfg#l B, il ABCAL %5k, o] LAKYG
B ApoA1 T A IR [EI R i, ik BB I] ABCAT J2&
JET HDLC /KR4 i AR o mee R i) G . AR xR
= ApoAl LK ( Fukuoka University ApoAl mimetic
peptide , FAMP ) AJ 38 15 2 /AN ] 4 FH >R #1755 HDL
PRI . 25—, FAMP 3@ &3 ABCA1 A5 /) I 43
ABCAT 413 1) 20 it AE [ 38 o, 7 22 B A Pre-B-
HDL k7 3 55—, FAMP 5 A& HDL sl i VE T, 7=
A2y HDL UKL Y Pre-B-HDL, il 33 3k 1 %34
HDL (%) Pre-B-HDL AY4: i, HAR FAMP Jf NG
ApoE ™" /INELA) HDLC 7K-~F-H 5 35 fin, 2 W] /)N B
pre-B1-HDL Uk /K - i 3 7 i, iX 5K Ui W1, FAMP
AT DA I 3 IR A ok HDL & k., &
SX ApoAl A5 4UL Ak 1Y i ] BF 5%, 0 D-4F | L-4F
(APL180) A1 L37pA 717, (HAB AL T 3l 1y 4
MK S8 55, 20 R T I A B BF 5520 2016
A Cui 27 KB, D-4F 0 LAY/ 25 v N B A 2
ARG RAE , 3 A RB A TEE, Han %508 &3,
D-4F 833 LXRa-ABCAT 3# I, 3.0 UL RCT, J />
AR JEE . 2017 4, Dunbar 2577 & 38, 1R D-4F
AT LA/ 5 0o £ B HDL RAETE 5L, B TIAUT
Wrff, FAMP 345 1] LB F 00 As BESR B
ApoAl SEMIZRPIY) —E S BB F] As BEHLLH
AL R R, 1) FH 3 A4 i 358 AT LA 43 3l Ik BB
() I . FAMP RT LAVE A IE HL 2 S 802 1%
(‘positron emission tomography , PET ) — /™4 4 7
ALK S Ga — RSB R As BEHL; 412 As B
LAY Ga-DOTA-FAMP 7R = , 76 74 Py BEHe 25 7= Az 1
I PET $2121° . Uchida 25" 38 i1 I % 2,56
i G AT Bl DK BE B 4R A, 5 2R R E U B
BN, TR R B A PO R

3.6 HDL HfifAXERF LI

BALERIFEIN A, KY) 70% I3 HDLC 7K FHY
ZRFEATEEBEER, (A2, ARZERSDHIER
55 W ABCAL ,ApoAl CETP  LCAT N8 C )T
REW G WihE%% #4811 ( phospholipid transfer protein,
PLTP) FI 8 K Bl SZ AR REf#F B /04 HDLC 7K
F B A, GWAS B 5% ( genome-wide association
study) B T 71 4> HDL MG RN, Hob Ay 46 4
S H 5 HDLC A 6, 3xX 26 35 P v iy K 2 4k,
CPS1.DNAH10, GALNT2 . GCKR . LIRA3 1 NR1H3
5 HDL AL A AR TR, AR F9E A
A 7E B0 F HDL AH G 36 BV F ML i BF 5
2017 4E , Kuwano %2 B3 JCi/NELAY PLTP 1 5%
RIS R, #RA Hel v HDLC 97K F-Fi HDL
A A A [ 2 o 3 W] R B, B4R Pre-B-HDL
IR/ (S ABCAL ARSI 200 it %) L ]
HCRHEREANN . AN, Zvintzou 255 (ST K R,
45 C57BL/6 /NEUIEST ApoC3 B4 IR EE I , il LAk
A5 HDL LE R o7, SR 1 As B9 & A K, X kil
B 6 ApoC3 i PRI/ 1l ¥ ' ApoC3 7K
- BE AR BIIGR As, BFATIA & B, X dal-Out-
comes WF 5T HEAT 25 ) 56 K % 43 A, 25 R R W1 55 22 Jet
FIEEAE, ADCY9 & A 15 rs1967309 S AA 5 K 7Y
BB 2% dalcetrapib JR7T, AT DA L0 i 48 5
(%A 3R 37% . JF HAEAF ADCY9 FE R R 1Y
$45Z dalcetrapib JA97 1 835, JHOE ] B2 ) 3 B
B, C RN FAENAIE N, W C RO K I AE
TR 1% dalcetrapib IGI7 B F . X kil
B, ADCY9 JEH 5 CETP 410 il 51 B 36 7 50U A %,
WATRES HDL AR 2 As AL EA X, 2018
4E | Rautureau %5 FE B 58 K- & B, 5 87 A AU
ANER EREE, 4T ADCYO /R L As 19 &2 & TR
PO, 5 FLBE e P v 20 i 0= T | R AR DA R
LT A (EIP 8 v 1 O Y
CETP J& MM S 5 50 N A fefA B >k, ADCY9
FIHT As VER , 322323 i 9/ sl ok BE PN 5 e 4
TR B, DL O T P9 K 40 B Dl g i 4 s, 3
B, 638 5 TH R HDLC 3% #03% HDL T RE Bl iR
As PO, AT RE AR AL B 5] 55> 32 PR ol i o 5
T — AN 24 VR AL

4 REFRE

25 BRTAR, BETLA HDL AE 38 £00R 0T As 92
YRI5 i, i AN A RO 4 i PR B 2 4 SR A
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b REHAE T /NI I PRI 5 5 3h ) 52 30 B B
{H2 B X T HDL 6 As ALHIBFFT TR, Aok
XFF AR FHiE HDLC {2k 3% HDL B REHF 25 58 ik
i, FEAK LDLC MbiT 0697 & B RITRYT As
PIFRIETTIE o BRI, A TT 2R 25 A S T A /R R T
VAT 7, 808 T A As E #R AR T 22593097
xs , M HIRAALTT 2259030 )7 HBe 4k 2L K&y
20% U IS A AT5E KE R BR AR B A7 7, R,
ASCHE AR L) HDL A8 2B iR As BIAFSE, X As
BAE BRI RIS 6 A S 7T 2R 2 ke
fik LDLC MIBRAEIRYT As MY#PE
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