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Research progress of mechanism and clinical effect of ezetimibe in treatment of
coronary heart disease
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Abstract: Coronary heart disease is one of the major diseases that threaten human health, and its prevalence and mortality increase
year by year. Coronary heart disease is the most common type of organ lesion caused by atherosclerosis. As a cholesterol intestinal
absorption inhibitor, by improving blood lipid levels, inhibiting inflammatory reactions, reducing or reversing plaque, play an anti-
atherosclerotic effect, thus delaying the occurrence and development of coronary heart disease, and inhibit inflammatory reactions,
improve vascular endothelial function, thereby reducing the occurrence of clinical endpoints, improve the efficacy and prognosis of
patients. A review of the research progress on the mechanism of action and clinical therapeutic effect of ezetimibe in the treatment of
coronary heart disease.
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1.1 IR BRI

JIE AR U S A2 e O i R A R R i AR i —
ANEHEZEHAWT N ERE R, OF KREI TR
ASHAROMESFY. Je2-ILw Cl R KLE
F1 1(Niemann-Pick C1-Like 1,NPCIL1) & —F T3
s B 1 G g I [ T P v N A A M TE I
I I ) ak AR v R #E G BAE Y o Garcia-Calvo 55
BfF 58 22 B < AR 31 22 41 W1 DL 5 /N i 2 T RDIR 2% b 1)
NPCIL1 45 & i mike w45 &, EA SR NPCIL1
ZIN B PP 4T BRI 285 6 5 B S E SE T AR 3T AT B AE R AL
MAENPCILL. J5 RS AR T A N TR &
P v L L A B e, 5 SR B R AR A 22
A I LI S SR H i e ] 5 B 3 BRI,
NPCIL1 mRNA ik FEA% , 550 A L35 22 5 A 4t
THE R SL(P<0.05) , F 55376 43 4 JIH ] P IR s e o 71)
3T 2 A1 8 L H0H NPCIL1 248 1 9 A4 A, BRI
JUEL ] e 18 5k UM T oA L it T 7K ~F

Yan 557 F % 55 R BE 1 f 4y 1 k BRAK T 22 A7
AT DA o) JOEL ] P i T DR i — AR A A AL
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A e 3 IS A0 AT 22 A7 A g AT v E [ B2 oK £ 5 5 1)
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1, I T 1 i JIE [ B ) 300 1) B o B A TR 2 R
JUEL ] I ke e AR T 7K T AT 38 ARG 7 o 5 PR XU
FHYLEE A JIE [ B 1 305 ) 7 d R A v fIEL [ P A i
1% 42 (reverse cholesterol transport pathway , RCT) 5&
2 4 0 NE [ BE S0 FE 20 2352 [ BE , 76 JE v e
T B 4 HE 3 N JE 8 & 4% . 1) Uto-Kondo %5
IR A 22 A e 1 5 B AT 2% 0k H ] R i A% B
HBE 7 B B (AT REIE A AN [ RCT, X T 7 O i
FEC A PRI S a7 AR, LR [ e 2 R 2 A
PrEAMAIEFERCT 1A EEFFEK . Bin 5T A
g5 = B R 45 & & ¥ 18 15 Al (ATP-binding
cassette transporter A1, ABCA1) il =1 IR B 1 45 &
%5 % 12 18 G1 (ATP-binding cassette transporter G1,
ABCG1) £ Jx [ fH [d] 132 i o (1 H K BLRCT £
%Lt ABCA1 % ABCG1 3 [ 33 #4132 , ABCAI
HATABCG1 K IA i b W] {12 4 4 it JIH [ B () 20 i
90 BEE B2 1) & AR . Gong S5 73 BT 4K H 22 A5 X 1
BTV LA i 4 23 ) R B VR R oA 26 ] A
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MHT 22 A0 AT B0 S VLA P R O YT G A 4

& & H 1(SREBPD), FifIfiE i & #R 4% 1 ABCAL.
ABCG]1 . /NY & -1 (Caveolin-1) i) ik , [ fH &
BE 7K o BT, AT 22 A0 AN AN Al 18 5 JIE o] e )
538, TR IR T 6 O 0, 3 BE A ~F i WL AN i 41
21 ) SREBPI # ¥ i% , {f ABCA1l. ABCG1 K&
Caveolin-1 1A F &1, AT SZ BT RH [ BE 7K ~F (1A
gz ) E AR
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Lp(A) I — ML %5 FE i 85 B FE UKL, Lp(A) 5 LDL
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PO I9 FR) ST 5 e TR 2R 5 DR R AT 7 ELAIE SE AR 3 22 4 g
ofEK 1L 252 6 %% g 28 (1 (LDL-CO /K °F, 1 T4 10
T [ B %o BRI 9 %) 25 R 4 BT DL 5 A HT 22 A 2
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I LG A4 A 3 75 23k — 2D ik 7045 DAUE 55 .
1.2 HNHIRTER M

PG SEDSE I S M B AS TR O 9 XU 4] e e
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o P 20 AR 1R B B o -1 R AR AR OSBRI A2 DL K
BB EE B S BURAETRAR AR, KL 0E /2 AS
RAE VR B IRAT T AS S R 05 9 B A
D] 1H 98 3 . 7E e /00 978 1R B AN R e ok 2 vh R 247
TE o H UL JOE bR E W CRP 2 AS IR R I F 2
— A 3 R 7 R R ST A TR 2R L R A C e N R
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A B U ) 9 E i b 5 5 58 0o 0 1 AR e e T
ek ok SR RO TG A 96 o o i 5 A5 0E Ik e AR AR
B IRFE R B B B kR /N B (Apo E-/-/ D
HAT 10 mg/kg K37 22 40 ig, K PR 3T 22 47 vl 4 =
i T P 3% £ ApoE-/-/IN BV T 45 A A 280 3% o

Ren 55" 75 G AW A AR E R 113 4 SO LR
HEJE 24 h N B BEATL 7 B2 20 G 9 A0 7T 10
mg/d) A A 41 i &7 A AR VT 10 mg/d+4K 7 22 4ii 10
mg/d) , & B A 20 LDL-C M 3.00 mmol/L %% 1.19
mmol/L,hsCRP H 5.15 mg/L % % 0.68 mg/L; #2541
LDL-C M 2.93 mmol/L F§ % 1.49 mmol/L, hsCRP
433 mg/L [% % 1.49 mg/L, W H L8 H 4 it 2% %=
7 (P<0.05). S5RKUERAIGIT AL, 7E 50 &7 1
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oI5 1 16 6 R & 2 — .« Nakamura 2528 1o #F 7¢ 11
i 7 000 W R 9 1 1 0 R A AR AT 2 A
10 mg/d ¥ 97 6 N H J5 » KINH ¥ LDL-C.ADMA {ii
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RIKIT Z A BA B AR IT IR 12N H 5, BEA 4
LDL-C. # JiE A F 48 b5 MMP-9 7K F- DL K BB 71 47
BEH A AL IR FEBE B2 B 4 b3 B AR T B
M, ZRH G #E L (P<0.05), BRI EA 5
B %A T Bk A FH 25 AT BE B R A R B K S8 0E KT A
BE B 7407, S50 BE RS e 1, FLAE F AL AT RE S B
G F 2506 98 iE DR 14 5 28000 il 4 F % B i MMIP-9
KA K

Yang 25 L) 432 451 S v X R T B BEAL
oy 21 )5 43 T LA 10 mg WK 3T 22 A VR 07 K e R
I 5 6 FL 3 B0 ik BT B 2 AU AR AR AT I 5E L 45
R IR HT 22 415 V6 J7 1) 35 MMP-9.LDL 7K ~F- | 3l 5
Jik BEHe AR AR 40 42 25 A . ] O, AR T 2 A T Bl ik
o FE R AL BE B ES 5 4 /ME ] o Tsujita 26K 202 41
PCI & 35 BE AL 43 45 43 0l 7 DL SR b o] HE AR AR VT 76
7 BTFEARAR VT BC A K 3 A6 T, 45 R R I 24
sk BR Bl Bk BE B kAR 1) LG R 4y R 78%
58% (P<<0.05) . R WAK 4T 22 41 Bk & Al VT 2R ¥6 I7 Xt
T AR e PR G N BE L DL Rl e B H B R AF I
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A RERIR D o S5 R R KT 22 A T e i B AR 1
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T B R ik AR b R4 T B EAE A BRAIC T R O
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V] 2 2 ) - S e 00 1) 790 e o 0 o P U e 6 I
B R, DA B A I v JE ] I 5 K 4T 22 A J8 o 0 ) i 1
HH () RE ] WA, AT R HEAE FH o I R B R
B, P 2R 1% T 25 WD B & A FH mT DA 5 B IR AR, 4
TR I B et E, BECA 251k s R A5 Hb 78
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RO A FH I, A0 T 22 A1 ko JIH 5] e e gy e 3]
N FEAMEE 3 FLAE BEAR LDL-C J7 TH] 1 2850 5 b A
FAABTT 225903697 509, RIS 2 7 & 771 & 1Ay T
KPR IT %A T AT LI ACR , HBCA 18 A fth
VT2 AR 3t 22 A ik v] DAk — 25 [ IfiL 37 LDL-
CIKF, W To ik 52 e K BT R EE T &,
T4 LDL-C /KPR A EEE L.

BN SO T e IR B K S A B AL 1 4O U 9
B3 () Wi 3 7 AR A VT BR S KT 2 A V6 9T, K ILIE T
J R R ™ AN IE OB, 3R B i AT AR AT R
RIT A 25 e 2 PEA IR . Ferreir 5554 AR
7 22 A1 A 5 AT AR ) B R B AR AR AR VT R A A S HL
JE 77 B B A FH 24 T DS & i 3 29I T RO
P, [RII i S2 VEBF o FEARYT 2R 25903697 Hom A AR 3
FEAT AL AT R AP R, T O Im IR 45 2R, 0 HL R )
EER RN RN PSR o =R e S DN S
AE ) EEERAES. B KT ZmBamiTiE
T BA RIF T 2 24 i =2 M, I R AR )
TBIT O M R SR AL TR IR
22 JATrRLRINTE

Cannon Z5"' DL 18 144 Bl S VE @ Bk 42 B 1E & f&
BE R R ITHEIT , BEHL 220 )5 73 ) 7 DL At
7T (40 mg) Jk & WK 4 Z2 A1 (10 mg) ¥8 97« % £l fib
VT (40 mg) G TT I 2R TT , 45 BRI F AR
LT A T 22 A0 SR AR VT B 2459697 2 R RA
VISR SR e 2 Gl X G o1 = 7 A N | 2 T 3

O VAR BE | PRIAS B € /O 0 AF B el AR 3 ik I iz =2
AR PR AR 0 L R SR T A R AE T AR
SEV R BRAC . A AR SE T ARV R AR AT
FAGAE 3 B LDL-C (1 [RI], w] BAgsk b 0 1 8 55
1o FESEIG BN S bR Vi 22 AH K TT TH W 5T .

p38 22 Z 5 g A B H I (p38MAPKD J2 22 ¢
J5U 36 4k &5 1 #  (mitogen-activated protein kinase,
MAPKO F R B 72 2 — » EUESE I 5 5RE [ N 2%
PIA 9B, Agrawal =50 N p38MAPK A i i 1h
1% b ¥ 3¢ A ¥ 2 (activated transcription factor-2,
ATF2)ON 5ty % b X 35 69 71 7 1) 5 SR , (i 32 L 7 ¢
F L5 80 35 DR =K oo 4 45, DT U T i g8 R AR A
¥ -a(tumor necrosis factor-a, TNF-a) + [ 41 ffl /> % -
6 (interleukin-6, IL-6) 5% % M 2 0E A (1 70 Wb 3R
PORE PR 0T 5 m O LI 4 D e 5 0 UL R AR
K AR Co LA B 9 T B A 4 AL T BLO ML E M .

Li S5 38 I i 2 R PR KBRS , bl 2 L PR 2
AT 22 A7 2H 0 LA 9 1 O p38MAPK . 28 i [K 1 1)
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3 45iE
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FA WL A 58 32 7 AN AR 08 1 1 et 0 e R IR
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H 75 R ) A2 A AT 22 AT VR T ek o0 g B, BT
BOAE 1% U A SR 4B 2 8 g BV D FE R R
O, R SR A R E . Rk, 754 T
1 o i =5 — 28 s e MR L ORFE AT 5T, IF HoXT
BH 25 WG IRRIAE K IABE U7, KT iR yT
stk Lo B A A BRI B8 22 i 10 2 28 ARk 3 , ke T 4
BN 25 i R N 77 22 AN WAL AL , DLAE & 7t L T
HIBITIT 3 S 2 4tk



. 0482 - %usgaatn  Drug Evaluation Research BB 4265 128 20194128

SE L [13] Sahebkar A, Simental-Mendia, Luis E, et al. Impact of

[1] Dale C, Fatemifar G, Palmer T, et al. Causal associations ezetimibe on plasma lipoprotein(a) concentrations as
of adiposity and body fat distribution with coronary heart monotherapy or in combination with statins: a systematic
disease, stroke subtypes and type 2 diabetes: a mendelian review and meta-analysis of randomized controlled trials
randomization analysis [J]. Circulation, 2017, 135(24): [1]. Sci Rep-UK, 2018, 8(1): 17887-17887.

2373-2373. [14] /5 ¥, 26555, FAREE, 25 S TS0k bt 2 Ik b

[2] Macwana C R, Patel A J, Parmar V M, et al. % 55 378 PR ST 60 EL [3). S B 2 2K, 2016,
Simultaneous hptlc analysis of atorvastatin calcium, 32(2): 203-207.
ezetimibe, and fenodibrate in tablet [J]. J Liqg Chromat R [15] XUHFE5, detn i, MR 3, 2 . IR 37 22 A wF i flg i i
T, 2012, 35(4): 524-532. ApoE-/-/IN B s # K RE W (7). BUAX A G 2R 45 5 O

[3] v I R ] B v R g i A B KA. 2014 &, 2017, 26(24): 2623-2626.

A v [ [ P R R s S R VR R S (D). [16] Ren Y, Zhu H, Fan Z, et al. Comparison of the effect of
OIS O TS, 2014(3): 12-16. rosuvastatin versus rosuvastatin/ezetimibe on markers of

[4]  Yandrapalli S, Gupta S, Andries G, et al. Drug therapy of inflammation in patients with acute myocardial infarction
dyslipidemia in the elderly [J]. Drug Aging, 2019, 36(4): [J]. Exp Ther Med, 2017, 14(5): 4942-4950.

321-340. [17] Hodges G W, Bang C N, Forman J L, et al. Effect of

[5] Garcia-Calvo M, Lisnock J, Bull H G, et al. The target of simvastatin and ezetimibe on suPAR levels and outcomes
ezetimibe is Niemann-Pick Cl-Like 1 (NPCIL1) [J]. P [J]. Atherosclerosis, 2018, 272: 129-136.

Natl Acad Sci, 2005, 102(23): 8132-8137. [18] Wu N Q, Guo Y L, Zhu C G, et al. Comparison of statin

(6] 7k, B R, DURR S AT 2 A XA fr 1 v I e plus ezetimibe with double-dose statin on lipid profiles
SAE A Bt EL I P R A R AR A S B e R AR A [0, and inflammation markers [J]. Lip Health Dis, 2018, 17
R ERBLFR, 2015, 31(2): 219-223. (1): 265-265.

[7]1 Yan Y, He F, Li Z, et al. The important role of [19] Jehlicka P, Stozicky F, Mayer O, et al. Asymmetric
apolipoprotein A-II in ezetimibe driven reduction of high dimethylarginine and the effect of folate substitution in
cholesterol diet-induced atherosclerosis [J1. children with familial hypercholesterolemia and diabetes
Atherosclerosis, 2019, 32(280): 99-108. mellitus type 1 [J]. Physiol Res, 2009, 58(2): 179-184.

[8] 7 B, JEEHTE . S AF A 2 IH [l 306 1) % 38 (R L ) 1 9 [20] Walter P, Ron D. The unfolded protein response: from
(1. B kA AL 2% 3, 2018, 26(7): 655-657. stress pathway to homeostatic regulation [J]. Science,

[9] Uto-Kondo H, Ayaori M, Sotherden G M, et al 2011, 334(6059): 1081-1086.

Ezetimibe enhances macrophage reverse cholesterol [21] Nakamura T, Sato E, Fujiwara N, et al. Ezetimibe
transport in hamsters: contribution of hepato - biliary decreases serum levels of asymmetric dimethylarginine
pathway [J]. Bba-Mol Cell Biol L, 2014, 1841(9): 1247- (ADMA) and ameliorates renal injury in non-diabetic
1255. chronic kidney disease patients in a cholesterol-

[10] Bin L, Xin W, Yunfei B, et al. Angiotensin- (1-7) independent manner [J]. Pharmacol Res, 2009, 60(6):
upregulates expression of adenosine triphosphate-binding 525-528.
cassette transporter Al and adenosine triphosphate- [22] Newby A C. Dual role of matrix metalloproteinases
binding cassette transporter G1 through the mas receptor (matrixins) in intimal thickening and atherosclerotic
through the liver X receptor alpha signalling pathway in plaque rupture [J]. Physiol Rev, 2005, 85(1): 1-31.

THP-1 macrophages treated with angiotensin-1I [J]. Clin [23] Wang X, Zhao X, Li L, et al. Effects of combination of
Exp Pharmacol P, 2015, 41(12): 1023-1030. ezetimibe and rosuvastatin on coronary artery plaque in

[11] Gong Y Z, Sun S W, Yuan H Y, et al.Ezetimibe-mediated patients with coronary heart disease [J]. Heart Lung Circ,
protection of vascular smooth muscle cells from 2016, 25(5): 459-465.
cholesterol accumulation through the regulation of lipid [24] Yang L, Zhao P, Zhao J, et al. Effects of ezetimibe and
metabolism-related gene expression [J]. Pharmacology, anticoagulant combined therapy on progressing stroke: a
2014, 94(5/6): 214-222. randomized, placebo-controlled study [J]. J Neurol, 2016,

[12] Knopp R H , Gitter H, Truit T . Effects of ezetimibe, a 263(12): 2438-2445.
new cholesterol absorption inhibitor, on plasma lipids in [25] Tsujita K, Sugiyama S, Sumida H, et al. Impact of dual

patients with primary hypercholesterolemia [J]. ACC

Curr J Rev, 2003, 12(4): 36-37.

lipid-lowering strategy with ezetimibe and atorvastatin on

coronary plaque regression in patients with percutaneous



“assaa# Drug Evaluation Research 84255 128 2019412 8

+ 2483 -

[26]

[27]

(30]

coronary intervention [J]. J Am Coll Cardiol, 2015, 66(5):
495-507.

Honda K, Matoba T, Antoku Y, et al. Lipid-lowering
therapy  with  ezetimibe decreases  spontaneous
atherothrombotic occlusions in a rabbit model of plaque
erosion: a role of serum oxysterols [J]. Arterioscl Throm
Vasc, 2018, DOI: ATVBAHA.117.310244.

Kataoka Y, Puri R, Hammadah M, et al. Cholesterol
crystals associate with coronary plaque vulnerability in
vivo [J]. J Am Coll Cardiol, 2015, 65(6): 630-632.

Blanka S S, Gabor O, Hajnal K. Pharaceutical chemical
characterization of ezetimibe [J]. Acta Pharm, 2016, 86
(4): 133-139.

Yusuf N, Hidalgo B, Irvin M R, et al. An epigenome-
wide association study of inflammatory response to
fenofibrate in the genetics of lipid lowering drugs and
diet network [J]. Pharmacogenomics, 2017, 18(14): 64.
DOI: 10.2217/pgs-2017-0037.

BONE, W, 0L, 55 TR Sl KR R AL O

(31]

[35]

T R8T W B 7 A3 A T BRI AT 22 A1 ¥ T I RICR 20 A
[0]. R EEZY, 2017, 12(5): 669-672.

Ferreira A M, da Silva P M. Defining the place of ezetimibe/
atorvastatin in the management of hyperlipidemia [J]. Am J
Cardiov Drugs, 2016, 17(3): 1-13.

Cannon C P, Blazing M A, Giugliano R P. Ezetimibe
added to statin therapy after acute coronary syndromes
[J]. New Eng J Med, 2015, 372(25): 2387-97.

Bonney E A. Mapping out p38MAPK [J]. Am J Reprod
Immunol, 2017, 77(5): 1. DOI: 10.1111/aji.12652.
Agrawal S, Gollapudi S, Su H, et al. Leptin activates
human B cells to secrete TNF-a, IL-6, and IL-10 via
JAK2/STAT3 and p38MAPK/ERK1/2 signaling pathway
[J]. J Clin Immunol, 2011, 31(3): 472-478.

Li X X, Zhao L, Chang Y, et al. Ezetimibe prevents
myocardial remodeling in an obese rat model by
inhibiting inflammation [J]. Acta Biochim Pol, 2018, 65
(3): 465-470.



