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[ ABSTRACT]

Compared with the traditional four blood lipids (low-density lipoprotein cholesterol, total cholesterol, triglycer-

The residual risk of remnant cholesterol (RC) has been highly valued by Europe and the United States
recently.
ide, high-density lipoprotein cholesterol) , remnant cholesterol has a very important predictive value in various cardiovascu-
lar diseases such as atherosclerotic heart disease, in-stent restenosis, and aortic stenosis, and this predictive value is inde-
pendent of the traditional four blood lipids.  Attaching importance to and regulating remnant cholesterol levels is very nec-
essary to improve the prognosis of cardiovascular disease.
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28 RC BT LAY, B O U BE XU 38 n 2. 23
F5100 AR WA O LA BE A if 2 v g A A
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ANPRAIAS [F) 2R AR a2 i ] ) 11%) 5 i S ik, 7 T
R R o P & 2B iln TRL AT 5 i 1 40
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CN 43-1262/R T EBh ki ZE 2022 455 30 45

557 ]

643

WIRIAIT G, 5 4E ASCVD (1% A0 XF KUK (&I T 2
25% . A2 TG T+ HJZ RC THE AR, TG A
B ItAE 320 ASCVD 1 JE B, R oA HL i 4 A i AR
iﬁi AN 15 0 [ B 08 A A 20 Jik PR JsE v L AR, 9 LA

KB ERA RN T RC KF R, PCSK9 i
ﬁﬂﬁﬁﬂ’ﬂ LDL 2R /0 T4 LDL B3 it &, 1
VLDL 7 A A& P H 2258 i — &2 i (] B A] 5% 4k R
LDL, Xt PCSK9 #9142 VLDL 5 IDL %
Frid #2532 BH , PCSK9 #1551 AT LARH 1k PCSK9 %} LDL
ZARR S FEME E RLP A% 4, {2 PCSK9 11
FRXF R = R O RE R Y B TG AR I R B

P BEE B R R A S A R IR 25
B H L, HAE I 5 non-HDLC 5%, ApoB 7K ¥k 4 i

PGP B0 As THFEIREAAR E AR ABR . H9 L,
YRR f5 4 b S5 2l ok B T4 L 151 1 2 73 14 A XA
AREXTAPEALRE A 7 s B H 2L

5 N &

MOl (0 IE 38 25 B RC 2 30 ik ks R B 1k A
CAD WyEZ A=, 3 HATHMT 5k E , itk
NEIAYT W E S CE LDLC BRI B 2 J0 R 2 ol
CAD B35 Tl B 55 AN B 00 i 100 48 = 120 & 2B 1 75
3K, RC.non-HDLC ,ApoB & H (a) ,LDL-P & dE
B B RETE TR 2 UK b 2 Iy 2B 35 1 9300 AR e % 2 9 IR
B, HAR RC A4 IR AN RE A IA LDLC 7E As i 72
S THD H i S s A7, (2 AE G A% G fig ot i 35 i)
Fenith I, AL RC 8 SE 0T UG B3 IR I R T & ==
AN RO I A 24 1 00000 3] A R 3 el g
AR T CAD A B 80T LITEAL CVD B 1Y
G By AR, G o A A v A1 JE Bl kB e 4, 1R
il RC %k 3% As THD ISR LA Kz 3 5l Jok e pe 45 45
CVD HABEEE XL

[ &% k]

[1] CHAPMAN M J, GINSBERG H N, AMARENCO P, et al.
Triglyceride-rich lipoproteins and high-density lipoprotein
cholesterol in patients at high risk of cardiovascular disease
evidence and guidance for management [ J ]. Eur Heart J,
2011, 32(11) . 1345-1361.

[2] KHETARPAL S A, RADER D J. Triglyceride-rich lipopro-
teins and coronary artery disease risk:

Arterioscler Thromb Vasc Biol, 2015,

new insights from
human genetics[ J].
35(2): e3-e9.

NORDESTGAARD B G, LANGSTED A, FREIBERG ] J.

Nonfasting hyperlipidemia and cardiovascular disease[ J].

—
W
[

Curr Drug Targets, 2009, 10(4) : 328-335.
[4] NORDESTGAARD B G, VARBO A. Triglycerides and car-
diovascular disease [ J ]. 2014, 384 (9943) .
626-635.
FRANCOIS M, BAIGENT C, ALBERICO L C, et al. 2019
ESC/EAS guidelines for themanagement of dyslipidaemias

Lancet,

[5

(-

lipid modification to reduce cardiovascular risk [ J].
Russian J Cardiol, 2020, 25(5) ; 3826.

[6] CHEN J, KUANG J, TANG X, et al. Comparison of cal-
culated remnant lipoprotein cholesterol levels with levels di-
rectly measured by nuclear magnetic resonance[ J]. Lipids
Health Dis, 2020, 19(1) . 132

[7] NORDESTGAARD B G. Triglyceride-rich lipoproteins and

[

new insights from

Circ Res, 2016,

atherosclerotic cardiovascular disease:
epidemiology, genetics, and biology[J].
118(4) . 547-563.

[8] VARBO A, BENN M, TYBJAERG-HANSEN A A. Elevated
remnant cholesterol causes both low-grade inflammation and
ischemic heart disease, whereas elevated low-density lipo-
protein cholesterol causes ischemic heart disease without in-

Circulation, 2013, 128(12) . 1298-1309.

[9] VARBO A, BENN M, TYBJAERG-HANSEN A,

flammation[ J].

et al.

Remnant cholesterol as a causal risk factor for ischemic

heart disease [ J]. J Am Coll Cardiol, 2013, 61 (4):

427-436.

[10] JORGENSEN A B, FRIKKE-SCHMIDT R, WEST A S,
et al. Genetically elevated non-fasting triglycerides and

calculated remnant cholesterol as causal risk factors for

myocardial infarction [ J ]. FEur Heart J, 2013, 34
(24) . 1826.

[11] CAOY X, ZHANG H W, JIN J L, et al. The longitudinal

association of remnant cholesterol with cardiovascular out-

comes in patients with diabetes and pre-diabetes[ J]. Card-
iovasc Diabetol, 2020, 19(1) : 104

[12] QIN Z, ZHOU K, LI Y P, et al. Remnant lipoproteins

play an important role of in-stent restenosis in type 2 dia-

betes undergoing percutaneous coronary intervention: a

single-centre observational cohort study [ J]. Cardiovasc
Diabetol, 2019, 18(1): 11

[13] EVEBORN G W, SCHIRMER H, HEGGELUND G, et
al. The evolving epidemiology of valvular aortic stenosis.

Heart, 2013, 99(6) : 396-400.
[14] KALTOFT M, LANGSTED A, NORDESTGAARD B G.

The Tromsg study[ J].

Triglycerides and remnant cholesterol associated with risk
mendelian randomization in the

Eur Heart J,

of aortic valve stenosis:
Copenhagen General Population Study[ J].
2020, 41(24) ; 2288-2299.

[15] KASAHARA A, ADACHI H, HIRAT Y, et al. High level

of plasma remnant-like particle cholesterol may predispose



644

ISSN 1007-3949 Chin J Arterioscler, Vol. 30, No. 7,2022

to development of hypertension in normotensive subjects
[J]. Am J Hypertens, 2013, 26(6) ; 793-798.

[16] ARMITAGE J A, BURKE S L, PRIOR L J, et al. Rapid
onset of renal sympathetic nerve activation in rabbits fed a
high-fat diet[ J]. Hypertension, 2012, 60(1): 163-171.

[17] VOGT B, BOCHUD M, BURNIER M. The association of
aldosterone with obesity-related hypertension and the met-
abolic syndrome [ J ]. Semin Nephrol, 2007, 27 (5):
529-537.

[18] BRIONES A M, CAT A N, CALLERA G E, et al. Adi-
pocytes produce aldosterone through Calcineurin-dependent
signaling pathways implications in diabetes mellitus-associ-
ated obesity and vascular dysfunction[J]. Hypertension,
2012, 59(5) : 1069.

[19] XU J, QU P, DU X, et al. Change in postprandial level
of remnant cholesterol after a daily breakfast in Chinese
patients with hypertension [ J]. Front Cardiovasc Med,
2021, 8. 685385.

[20] FUNADA J, SEKIYA M, HAMADA M, et al. Postpran-
dial elevation of remnant lipoprotein leads to endothelial
dysfunction[ J]. Circ J, 2002, 66(2): 127-132.

[21] DOI H, KUGIYAMA K, OHGUSHI M, et al. Membrane

active lipids in remnant lipoproteins cause impairment of
endothelium-dependent vasorelaxation [ J |. Arterioscler
Thromb Vasc Biol, 1999, 19(8) : 1918-1924.

[22] WANG L, GILL R, PEDERSEN T L, et al. Triglyceride-
rich lipoprotein lipolysis releases neutral and oxidized
FFAs that induce endothelial cell inflammation [ J]. J
Lipid Res, 2009, 50(2) : 204-213.

[23] NAKAMURA T, HIRANO M, KITTA Y, et al. A com-
parison of the efficacy of combined ezetimibe and statin
therapy with doubling of statin dose in patients with remnant
lipoproteinemia on previous statin therapy [ J]. J Cardiol,
2012, 60(1) : 12-17.

[24] BHATT D L, STEG P G, MILLER M, et al. Cardiovas-
cular risk reduction with icosapent ethyl for hypertriglycer-
idemia[ J]. N Engl J] Med, 2019, 380(1) 11-22.

[25] ROSENSON R S, DAVIGLUS M L, HANDELSMAN Y,
et al. Efficacy and safety of evolocumab in individuals
with type 2 diabetes mellitus: primary results of the ran-
domised controlled BANTING study [ J ]. Diabetologia,
2019, 62(6) : 948-958.

(ULSCHE BT

(L#EF 579 )

[10] &FXUI5F, LAmUE, to Bk, 55, MUE-F-00 JILA0 A 2 B A4 450t Bl ik
SRR AL E IR T [T, T Sh ket ek, 2018, 26
(1):99-102.

SHU L F, JIANG X J, YANG L, et al. Phenotypic transformation
of vascular smooth muscle cells in atherosclerosis[ J]. Chin J Arte-
rioscler, 2018, 26(1) : 99-102.

[11] WANG Y X, WANG J, WANG C, et al. Functional expression of

[

transient receptor potential vanilloid related channels in chronically
hypoxic human pulmonary arterial smooth muscle cells [ J]. J
Membr Biol, 2008, 223(3): 151-159.

[12] PARPAITE T, CARDOUAT G, MAUROUX M, et al. Effect of hy-

[

poxia on TRPVI and TRPV4 channels in rat pulmonary arterial
smooth muscle cells[ J]. Pflugers Arch, 2016, 468(1) . 111-130.

[13] ZHAO L, ZHANG X, KUANG H, et al. Effect of TRPV1 channel

[

on the proliferation and apoptosis in asthmatic rat airway smooth
muscle cells[ J]. Exp Lung Res, 2013, 39(7) . 283-294.

[14] TROIDL C, NEF H, VOSS S, et al. Calcium-dependent signalling

[l

is essential during collateral growth in the pig hind limb-ischemia
model[ J]. J Mol Cell Cardiol, 2010, 49(1) . 142-151.

[15] DEWENTER M, VON DER LEITH A, KATUS H A, et al. Calci-

[

um signaling and transcriptional regulation in cardiomyocytes[ J].

Circ Res, 2017, 121(8) : 1000-1020.

[16] WANG C, LIJF, ZHAO L, et al. Inhibition of SOC/Ca*"/NFAT
pathway is involved in the anti-proliferative effect of sildenafil on
pulmonary artery smooth muscle cells[ J]. Respir Res, 2009, 10
(1) 123.

[17] ZHANG B, CHEN L, BAI Y G, et al. miR-137 and its target T-

[

type CaV3. 1 channel modulate dedifferentiation and proliferation of
cerebrovascular smooth muscle cells in simulated microgravity rats
by regulating calcineurin/NFAT pathway[ J]. Cell Prolif, 2020,
53(3): el2774.

[18] GRILLO M A, GRILLO S L, GERDES B C, et al. Control of neu-

—

ronal ryanodine receptor-mediated calcium signaling by calsenilin
[J]. Mol Neurobiol, 2019, 56(1) : 525-534.

[19] PAGIATAKIS C, GORDON J W, EHYAI S, et al. A novel
RhoA/ROCK-CPI-17-MEF2C signaling pathway regulates vascular
smooth muscle cell gene expression[ J]. J Biol Chem, 2012, 287
(11): 8361-8370.

[20] XUZL, HANY M, LIUJ Y, et al. miR-135b-5p and miR-499a-
3p promote cell proliferation and migration in atherosclerosis by di-
rectly targeting MEF2C[ J]. Sci Rep, 2015, 5 12276.

CHCHH H2E)



