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[ ABSTRACT] High-density lipoprotein (HDL) is a complex component containing more than 1000 lipids and many lip-
oproteins.  Therefore, its function is very complicated and is easy to change. ~Normal HDL can protect cardiovascular
function, inhibit atherosclerosis.  However, in recent years, it is found that HDL can convert to proinflammatory ( Oxi-

dized) HDL and lose the role of protecting cardiovascular function, even impair cardiovascular function in some diseases.

Thus, HDL may be a risk factor and a therapeutic target for cardiovascular diseases.
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THAEWE SN Bl Bk ok B A Ak 32 28 55 (R % AR
I (low density lipoprotein, LDL) A 3¢, LDL 7K~F-Ft
1o 5 e O Y R AR R R AR O, JEH 2 AR LDL 2
A 2 Bl ok o5 A R AR 1 0 T2 B DA T R 4 Ml
#5 M (high density lipoprotein, HDL) E. 45 $T LDL %
AR T RE F1 A DR 470 1M A8 B A H 38 23 B 58 e 0
HDL 7K+ 55 55 568 05 11 K A % 5L R O i
SR AT Al RATE 5 2 3, S48 7 ) JIEL ] s i 2 s 2 1
( cholesteryl ester transfer protein, CETP) il il 57 tor-
cetrapib ] DL 28 T 5 e 00 B R 9% B IR A 1 I
[ i (high density lipoprotein cholesterol , HDLC ) ik
72. 1% AR A FE AR FBET XU ASEBA TR,
AT A BT, AL F E A4 1R CETP )
iil] 1] ( evacetrapib ) Il 32t 56 1 158 BH .4 7 = HDLC
FEAMBEIR B G0 A8 /Y B By B LB Al T & i
$ b HDLC KSR BE T 0o i 35 e A i e 27 4
/ni] g JE HDL g I A J& HDLC 7K - i G f
PERE,

= R H (HDL) H Z2 08 H A s B 2H AL,
Horh =24 R B AR L AE AL AR
HDL DIRESE 2%, nlH 25 BT AR A 2H 2 it s 0L [ ot
5 I AE 0 v BiE A F BCS BELE R r EE  ThE 1R
KAV, 32 B MR AT AU, iR
W (1) 195 % 32 ( reverse cholesterol transport, RCT) .
RCT & ik 2H 220 i A JIEL 1 e 1 3 B, B0 o 20 it A
W JIEL T 2 8 AR, DA T IR ) 2l ok ok A8 4 A 1) 22 2
Ji& BT Bl Dk o) AR A A T, BP9k &k B, HDL
I REIEHERTS IR R | — S AL R A, M B 1 73
e PUATR RN BT RE e SR 0 N BB
XU Wk ok FERE ALY SR, HDL 3 BE 45 &) 2%
SOTERBIRAS T IR HDL ] 8745 #4 & HDL 5%
DIfie 5 # 19 HDL, 2k A¥t LDL A AL TEE, AEA
BA .0 m & sy 1E 1, Kook e i 8 A
JHE 00, 1518]

AMAA 6 % X T HDL DIREMI B 5 MILZiik, &
Sk AASURBIZE (Y — ORI 5 e JIEL [T 92 I A R
(¥ HDL #105 m& Thae' ™ . FRATHF5E & 2 g AR [ st
AR HDL 78 Ay 48 P14 HDL, 2% 25 HOWS 178 ) £
PR, FE03 B ARV 1 1l A8 BT sk D RE . A
A8 PN B2 I RE 2% ] 3 Jok o B B8 A 1 S 3 R 3, e
DL, e JH [ B A AE B HDL 7] 68242 ik 2l ik oA A s £k
R —AEZIF N, #4 HDL J2 1B 3l bk o i

WAL I B R T BT EAR .

AR e AR LR T 48 4L HDL &5 3 ok B
WAL AR VRN A4 T HDL &8 14 S Ak Y -1
ANARG AT IE AN S B L HDL, &
HLJE 19 HDL 2k 22 1F % HDL Y 6E, 5% mi fH [5 fis 50 4%
iz, E B R AR AR v UL AR A I SR E
&, T e IEUE S KO R AL R L &

R 2 23R T X A I 1 ( paraoxonase 1,
PON1) 7€ HDL Z5#) 5 D) e P & X, HDL J&#52k
PONI 4y FE8E 1, PONT PRH B 3 A3 A AL VE
Xt F HDL A945F4 56 88 Pk J Hooh RE R B A & 23
X, PONI1 fe W] S A% ¥ MR 26 1 is iy of sc e &
HDL J&, 76 AN [6] HDL W B &) 5% %, £ 5 5 4 T
HDL3 il HDI2 #, A5 HDL EM#EIEEH A1 S
EE AT 2 B 0 B R AL R P T DL PONI -
HDL-#fit A AW 2 & Ye 5% HDL 944k
/PUEALEAT , IR, HDL J& PON1 B AEE- &, A
i, PONT BT ALVE XS T HDL #91E 5 R & 2
e & 1A B B0 75 L, PONT (15 K% il 3% 1 48 1k
& HDL“ R Dy ge " Mtk 8, f — 2B WA DF5E
PON1 5 HDL (454 HFEAE R KR REHLE], v Lok
HDL 1E# DIRer4ERs A& & KB 16 ol bk ok b Ak TE
AR AT L

B BHERSE" ) A8 AR 1] 49 Wl 7 24 B 00 1 g S
/N HDL DIREMIMGEIEH . B8 4+ ¥ (calculus bo-
vis cultivated by glucuronidase, CBCG ) J&HF i EIZH H
FPWFHI g — RSN B A 8 S A IR R | 4
BEPR AN TCHLIC R Sy, I SE g A oY E kW] CB-
CC HA B B o ol S5V T, AT R AR & 40 i
B e W AR, T R A Al A R
FEAN 0T 5 R R R MBTEARAE R, R — 2o
KIL CBCG I 4 2 438 1M I 5% /N B HDL D E .
CBCG ffi/NEL HDL 098 T2 i 48 Ak e 50 4% 40 Jf R
MHaERE e, B R T I B s . o5
A CBCG i8] gl T 2K 1L-6, TNF-a, MDA 7
H#F1 EH PON-1 36 PE T 2% HDL TRE, #2718 CB-
CG FIAE i i3 23 HDL SHRE T ) s bk AE 6 Ak JE
B2

TR A A AR 0 — A0 2 R W i 2 R A
(phospholipid transfer protein , PLTP) 7£ HDL X i§f il
JIFL ] Bt ) e A A VR . PLTP 2 2 DI
1 AMUEE T 3K P R R T e s Ve L i LA AE
T2 R R SER AN N 9 2 5 18 3 1 RS 4
W, PLTP {5 NERE  Sh Bk FERE AL S50
B S AH G, B ks B a1k & A & g 5 PLTP %5 D) AH
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Ko PLTP P/ N ERAN 25 5 JE W 80 kb 4 4k, HDL
B LA ot PLTP 38 1 2 g B A0 i 45 AT
i, JUHIE HDL AR HDL S5 A4 Il 3% 5
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Ja  REZE AR WIGE T HA &R 4 (1L
4)%F THP-1 E WE4n i = w W g 11 45 & &2 1k Al
( ATP-binding cassette transporter A1, ABCAI ) ik
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AR — R E AN T, 2 5 g koR R AL
B, FEEEIL L4 GBS T I ABCAL (9335, kb
20 1 PN RE T e s o 2 R L4 BB VSO I X
ZAK a(liver X receptors, LXRa) mRNA FIEE H i %
Fik R L4 L5 SRR 52 0 LXRa &5 X
ABCA1 1Y 3 35 x40 f P AH [ B 3t A 52 el
LXRa 3 3h7] T090 B k55 T IL4 X ABCA1 AY#
HFER . R TL4 7 2 ik ok 1 0 Ak & A8 & e 4 4
(1% S S RN S 251
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LA TIRE (R AR PRI B A MR FI R R 52
M~ HDL )y fig & Az A8 4k, 32 28 T OR300 1 A8 9 1
BT BRI Sh B AR AL i — AN B 1
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[ 5% 30Hk]

[1] Hopkins PN. Molecular biology of atherosclerosis[ J]. Physiol Rev,
2013, 93(3): 1 317-342.

[2] Weissglas-Volkov D, Pajukanta P. Genetic causes of high and low
serum hdl-cholesterol[ J]. J Lipid Res, 2010, 51(8) : 2 032-057.

[3] Barter P, Gotto AM, LaRosa JC, et al. Hdl cholesterol, very low
levels of 1dl cholesterol, and cardiovascular events[J]. N Engl ]
Med, 2007, 357(13) : 1 301-310.

[4] Barter PJ, Caulfield M, Eriksson M, et al. Effects of Torcetrapib in
Patients at High Risk for Coronary Events[J]. N Engl J Med,
2007, 357(21): 2 109-122.

(5] Boden WE, Probstfield JL., Anderson T, et al. Niacin in patients
with low hdl cholesterol levels receiving intensive statin therapy[ J].
N Engl J Med, 2011, 365(24) . 2 255-267.

[6] Landray MJ, Haynes R, Hopewell JC, et al. Effects of extended-re-

[

lease niacin with laropiprant in high-risk patients[ J]. N Engl J
Med, 2014, 371(3) : 203-212.
[7] Schwartz GG, Olsson AG, Abt M, et al. Effects of dalcetrapib in

patients with a recent acute coronary syndrome[J]. N Engl J Med,
2012, 367(22) ; 2 089-099.
[8] Rader DJ, Tall AR. The not-so-simple hdl story: Is it time to revise the
hdl cholesterol hypothesis? [J]. Nat Med, 2012, 18(9) . 1 344-346.
[9] van Capelleveen JC, Brewer HB, Kastelein JJ, et al. Novel thera-
pies focused on the high-density lipoprotein particle[ J]. Circ Res,
2014, 114(1) ; 193-204.
[10] Chang FJ, Yuan HY, Hu XX, et al. High density lipoprotein from
patients with valvular heart disease uncouples endothelial nitric ox-
ide synthase[ J]. J Mol Cell Cardiol, 2014, 74 ; 209-219.
[11

[

Rizzo M, Otvos J, Nikolic D, et al. Subfractions and subpopula-
tions of hdl: An update[ J]. Curr Med Chem, 2014, 21(25) .
2 881-891.

[12] Gauthamadasa K, Rosales C, Pownall HJ, et al. Speciated human
high-density lipoprotein protein proximity profiles[ J]. Biochemis-
try, 2010, 49(50) : 10 656-665.

[ 13 ] Rosenson RS, Brewer HB, Jr, Davidson WS, et al. Cholesterol ef-
flux and atheroprotection; Advancing the concept of reverse choles-
terol transport[ J|. Circulation,2012,125(15) : 1 905-919.

[14] Yokoi K, Adachi H, Hirai Y, et al. Plasma endothelin-1 level is a
predictor of 10-year mortality in a general population: The tanushi-
maru study[ J]. Cire J,2012,76(12) : 2 779-784.

[15] Besler C, Heinrich K, Rohrer L, et al. Mechanisms underlying
adverse effects of hdl on enos-activating pathways in patients with
coronary artery disease [ J]. J Clin Invest, 2011, 121 (7):
2 693-708.

[16

[

Sorrentino SA, Besler C, Rohrer L, et al. Endothelial-vasoprotec-
tive effects of high-density lipoprotein are impaired in patients with
type 2 diabetes mellitus but are improved after extended-release ni-
acin therapy[ J]. Circulation, 2010, 121(1); 110-122.

[17] Speer T, Rohrer L, Blyszczuk P, et al. Abnormal high-density lip-

[

oprotein induces endothelial dysfunction via activation of toll-like
receptor-2[ J]. Immunity, 2013, 38(4) . 754-768.
[18

[

Saemann MD, Poglitsch M, Kopecky C, et al. The versatility of
hdl; A crucial anti-inflammatory regulator[ J]. Eur J Clin Invest,
2010, 40(12); 1 131-143.

[19] BRGEH, # RUE 0, 55, e fIH [ B iURE A A 19 105 2 B2 s 2

FE O E I RE (T]. b E Skl A Ak, 2015, 23 (11):

1192-196.

O, I, W IR A SR AR I S S KRR AL

[J]. "HEZHBKEIfLARE, 2015, 23(11) ; 1 215-218.

Fse, WAE, WLL. X ARG | 75 5 AR 4 i S5 Tise b

MRS ST, P E B RIEAL R, 2015, 23(11) ; 1 219-222.

HREA R R A XMk, 45 BEE A BT I G e /D B e 2 B

MEEETIRE M Sk M [T]. I 3 bk i fk 2% i, 2015, 23

(11): 1197-202.

[23] ZWAE, T, IR, 55, BRARYE I8 28 M 7E = 2 B e 4 ARt
RV 5] P30 1) e 38 v ) A 2 AR (T ] v Il B BRRE AL 2 s
2015, 23(11); 1 210-214.

[24] WAFZEEM PRI, SE. PR 4 X THP-1 B REANE =85 R
IR S & GBIk AL 835 00 [ B0 B i sg [T, vh [ 3h
JPRREfE AR, 2015, 23(11) ;1 203-209.

(MG 2N

(20

[

[21

[

(22

[R



