* 2288 - A EF 5 R 2024 4 8 Al % 21 %% 15 81 Lab Med Clin, August 2024, Vol. 21,No. 15

- 47 R - DOI:10. 3969/j. issn. 1672-9455, 2024, 15. 029

PCSK9 e RAF AEZBORHFB U FRATER

FEH LVEFLBE VE OB ZRCERTFR
1. XA RKFEFIREFE, KX 430065;2. XATFHZERK S /A, # KX 430060

 OE A RBARAAD R AR P IHIRT R E S8R R S & b I3 A A AR 6 Jm B AR A L 2 b s e At
oWl AR FHRE R, REFHEHEC T FH, RO HELBHEZHA K G/ kexind (PCSK9)
AHRAY R EBERTFY AR T ERXEATRA WA X —d 42, ZLi@id 5 H PCSKO &M 5 5
A AS P K B it #2 ,PCSKO 4ef % vk AS PHI A K mfn KB F E5@% k@8t ASHA A
B s A K PCSKY s M ag I XKAE R A KL, BT T PCSKO A FH AKX ER EA ASE TR L0 N,
PCSKO iR X F M E ASTAHETZHM, B AT PCSKOR# ASKER VWA EHRTE, R REZRE:
K& PCSK9 £ AS P o942 X AE A ALK, A B T L7698 57 Kok bde N F M REA R 77 %, A S & kR
BHRAES AFm LTS, AT PCSKO M # % 2k ,PCSK9 # 4l Al 69 #7i& BiE E £ B, ¥t —F & X
Yo%) PCSKO # i # ,

KEER AT R G LA AT & 9 B/ kexind;
BB/ kexind 4 F); FEHeAZE, sk

hEE %S R543. 5;R446. 1 XERFRERD: A

BRI KERE; WEOHAMBEIEFAE

NEHE1672-9455(2024)15-2288-04

Advances in the pro-inflammatory role of PCSK9 in atherosclerosis
WAN Zhengyun',L1 Hongwei' ,\WANG Lian' ,YAN Xisheng®"
1. School of Medicine ,Wuhan University of Science and Technology ,Wuhan , Hubei 430065,China ;
2. Department of Cardiology sWuhan Third Hospital \Wuhan , Hubei 430060 ,China
Abstract; Atherosclerosis (AS) is a large and medium-sized artery plaque formation is rich in lipid and im-
mune cells in pathological state,characterized with plaque rupture can form thrombus.,clog arteries and bloc-
king blood flow, eventually leading to acute cardiovascular events. This process may be exacerbated by the
proinflammatory effects of proprotein convertase subtilisin/kexin9 (PCSK9).,a key factor regulating plasma
cholesterol levels. This article analyzes the structure and function of PCSK9, the inflammatory response
process in AS,how PCSK9 affects inflammatory cells,inflammatory factors and signaling pathways in AS to
promote the occurrence and development of AS,and the anti-inflammatory effect of PCSK9 inhibitors, revea-
ling the potential of PCSK9 as a new therapeutic target for inflammation and AS. The proinflammatory prop-
erties of PCSK9 play an important role in AS. The current research on PCSK9 promote AS inflammation is
not fully,the future need to continue to explore the PCSK9 in AS proinflammatory role mechanism,contribute
to the development of new treatment strategies,such as small molecule drug or gene therapy,treatment op-
tions for patients with cardiovascular disease to provide more comprehensive. On the basis of the pleiotropic
effects of PCSK9,new indications for PCSK9 inhibitors are emerging that will further expand the potential for
targeting PCSKO.
Key words: proprotein convertase subtilisin/kexin9;

atherosclerosis;  inflammatory response;

prop-

rotein convertase subtilisin/kexin9 inhibitor; plaque rupture; thrombus

Bl ks BERE AL CAS) J2 i BT & R RE N L £F 4
B PRI B A 18 P AT A RE PR L S U 20 I A R
I 1) BRI . T AR 1 1 A R R B BR 1 kex-
in9 (PCSK9) J& i i HIE 7= A= 1 — 41 22 5 % B85 11 il J2
JOEL T AR S+ 19 6 B R L B 5 A0 R T I
RS 11 (LDL) Z & (LDLR) 45 & . £ i LDL/LD-
LR & & Y4k v9 4k 20 40 i b, 2 2 LDLR 7 3% g 14

*  BEE LA BHE TR H (2020CFB660)
B {5 E#& . E-mail: yanxisheng081518@163. com,

Hh R fige R T i A B HR A 6K BE S AR 3 BE [ B (LDL-C)
K, S EGE I FE B AE & AS TR . BRI R,
PCSK9 1] gl £ #76 RAE R Wk 2 5 AS, 1 5 5
P I RE I, PCSKY Al 38 i A 45 538 B{ 5 5 1l
B JRE SR L IR AS H G 5 Bl S 40 Ok R E AS
MR AR T, ARk, L PCSKY #10fi #) g 48 2 19
TR [ B 245 WD TE AR LDL-C 7K P LWk 20 o0 i 5 B 1



B ES 55K 2024 4 8 A% 21 %% 158 Lab Med Clin, August 2024, Vol. 21, No. 15 < 2289

KT AR T —RAER . BRI Z A, 8 H 58 %
B, PCSK9 I FI7E AS BEde v BA PR MRS .
1 PCSK9 BIZ#3IFn T8¢

PCSK9 2 & F LB X GRS 9 bt 2 —
A 692 FE LR HIXT 4> F B R 74, 3X10° 1Y
fitf )i, E —AE S — AR g A I, — i g
SR — A C S 45 M R Y . PCSKY 3 B 78 iT I 3%
IRFNAT WA AR AL A /N B B R PR B 2 R b A R
K. M AS KA LA YR A5 2 A0 L A 6
JULEIH B | P Bz 200 e R I s 4 i AR B B0 R 7 L s 22 0
Jifred 3K 76 I F-o CTNF-o) | 405 R (IL)-18 1 H
T LA kA KR PCSKOY . PCSKO i 5 11 41 il 11
B L C R [ (hs-CRP) L 4F 4 76 14 ) LDL-C 4§
G W bR B WA O L 7E B N S G % B e B L TR R
G I BE R YL I fB M B AE FR P, PCSKO 7K 7 24 BH & T
50 iR R PCSKO 5 445 2 6 B 351,

PCSK9 7E## 7 1fiL3¢ LDL-C /K- #9516 %5 5 2 £
o, Bt S5 AT T LDLR A R i S 52 91X — 1
. PCSK9 5 LDLR M %5 & £ % & 7E 4 M b IX
X — i B M LDLR 6 24 [0 21 41 i 3% 1 09 /g 71 . 45
A JE R PCSK9-LDLR & & ¥ 38 i A 1E H F A 40
M, S 30 LDLR 76 %5 g 1A b B3 fg . 1 AS 2 5587 18 20 2]
A0 e 1, 3X — HLHI AR T LDLR &9 0] F o, i) 7
20 7 PR 2% LDL-C (W88 71, i 51 A2 4k Py LDL-C
TR
2 AS 5ERERMN

AS S — FiE P S E T B L R A 0 I
R 32 LI D) L S AR R SR BB SR A 1 A A B DL DR
HZ—. 2 Fpfa b6 & . i & B & I L 8 IR
I AT DR L JRRE A R I I BN g 2 A A e] S B A
PN B2 40 B T B P A, I N B 3 A M B SR 9% E
S8 A P (ROSY AN . 36 7 (9 LDL-C 7£ IfiL
BN B A0 CEC) A T 148 i 1l 48 Ak 78941 25 5 i 7R
F (ox-LDL) B Al LA S EC %Kik ZFh 20 7 F ks
A TR o (00 2 v BRLAZE 200 D 1) i R £k DR T AR Ry
FWEAR A . 1 40 iR e 0 i 2 T A SRk I o
JRE A ZAK 1(LOX-1) JEiB K Z 1k .CD36 FH I ox-
LDL JE Ji 0 U 48 i

B T T P 0 UK 20 R B AS BE B v i i 5 A%
S, -8 LAN B R 2 1 o 388 P A B0 AR L 5 7= 24 40 it
SN TR LT 2 e AR AS BEB RS M rp o AR
FH o 20 A A S A R T S e 2 T Ay I T e A L S5
24T /IS B TG FR L AT ST A P A 4 RE /AR NOD
FEZ R IR 25 F 80MH SC B 11 3(NLRP3) , M i 4= B
YEE I 5 S, I v kL 28 B A1 B B R, R S
FO™ FAY S SN R AN AR T RE R o
21 L I 200 6 R 3 LA B A R T T R BN AR
FEFEIE AS FERE . A0 AE TRV B 2 M Y A i
FET- 1) E P RIE XA — R 5 R AE | N, 8 o B
R TL-18.1L-18 S5 A2 48 P 4 My H + , & 3 R AE I
A 2 05 109 | A0 L O 2 i 5 4 B o G R T

WA LA . I, RAE RN AE AS BEH IR IR i
JE A R AR,
3 PCSKI HIRRIEAS AS

VT AF R A BF 5T & IR, PCSKO AW A B [ i 4% 35
EAEH . FE AS s R &R Y . PCSK9 Al #i%
Toll B2k 4(TLRY) /# A F «B(NF-«kB) {5 53 %
BEOMAE g Pk 40 M BT 10 320K, 5 5 004 SR RE IV FE
AS HRAEAE ], PCSKO H K+ 3 w] i i v 20 1fn 45
JAE 2R AW TLR4/NF-«B {5 5 38 8% 1 4 30
AS. A B i i 3 R [ mE KO, A BT £ L PC-
SK9 4t 4 A I T filg 18 12 52 R 98 E 40 B AN 4R A IR T
Dt o S W | O e = I R 1 O 1 A
JEL R T2 L s AS BEB 5998 R
3.1 NN/ E AN SRR AN AT RS B o Bk BE
2 UM RAE SN FI AS K J& , PCSK9 A ¢ k5 A% 41
MERE MR B 4k, A WFR R W], PCSKO 1] R A1 B 4%
I LDLR 492835, 5958 LDL-C 4 5 (9 88 41 g C-C
AL T 32k 2 AL 3k, A o A% 4N iR, 5 B
BRE Y R ORE T . B LDL Ab, AR %5 B iR R
(VLDL) X F g 20 i 1% Ak /9 52 i 78 AS ot AR 2,
VLDL fi¢ B A% 20 i 1] Bt R 32 784 43 4k, PCSK9 1] 33 4%
VLDL AT R AEHT L A 1 B0 A% 240 i 1] 2 6 2 U434k
[FIAE . PCSKO 417 1] 388 4ok [ {1 5 A% 200 o 285 B 0 £ TR
AV DT AS I RE R 9% B W AN R

PCSKY i Bl 2 f2 HF 76 T 40 i T B A 26 o 3L 1A
B ZRIEHALIE AS, 78 PCSKO 15 55 1Y 32 Ml /b BLE
W 2 e P 9 18 R 32 R A (SRA) . CD36, LOX-1 %t A
FERIE I WA ox-LDL 5 BUHE I, 1 7R 40 iy &5 i v
£, PCSK9 T i 41 g % i LDLR 427 TNF-o,
TL-10 %542 R br 2 4 JE I 3R 3k, BEAIK TL-10 591 &R b
Y FHEIE,
3.2 4N AN RE A e AS KRR
J& Y T PCSKO 8 ] 3 a2 adk P iz 400 ik 266
Gy F R T 28 R i B g TR AR E AS R 4%
FE SN . FE SN PR AL L5 v, PCSKO 6 PR i 2% /) BRI
B 40 R 2R 5 40 HE 1D G B o 7 1R R e R L
FIBAAZ A A TL 26 11 3 w2 o AT ek 2> 17 B A 4 i Y
Rtk FR I L > AS TR . A WS £ L PCSKY
Al 3@ 8 B4k 98 (BCL)-2/BCL-2 #H2¢ X & F1-Ik
K 4E 1 (caspase) 9-capase3 1 % Fll p38/c-JunN K ¥
VA / 22 24 I35 Ak B8 1 U 1 5 I 02 3 P9 Bz 400 M 9
T AR R ol RE AR R, PCSKO 263k 36 i i i% T
TLR4/#EHE L] T-88/NF-«B Fil NLRP3 18 #% L4
SR I DTS B0 A N D RE R AT . BRIEZ
Hh PCSKY i 38 i 17 B 41 i f5 R C 3 J5t i A% .0 25 11 -
1/ROS ® #2 /v 5 oxL.DL ¥ 5 Y Il & N J 40 i £
T RE S BN B 20 M T BE B A (R i AS B &R
KR,
3.3 M FEWEAILME  PCSKY Af 4 S i 4 ok I 1 7
Ve LA 30 e 40 D 9 % 4 AR RN AR L T R A
TERHEA T AS ™ . 7RI R H, 55K



e 2290 - M EF 5K 2024 £ 8 A% 21 %% 15 % Lab Med Clin, August 2024, Vol. 21,No. 15

28k & DNA (mtDNA) 145 7] 5 5 PCSK9 £ ik,
1M PCSKO ] 384 i 7 ¥ LAH L A9 meDNA #1475 , {2
PRI T, W PCSKO a] i ik 28 i 1A 451 44 1 40 g
T E AS B FERR
3.4 df/h AR N RS O HE AR TR 8, 4 W 45 Bl
8 5 1 40 L PR Rk AR TR 7 L 5 5 A8 R 4R RE S 0L A
ASHNE ., PCSK9 5 CD36 45 4 5 3 il /N Hiz 584 375 44
T A2 P A0 A R 3 s 1 22, i R IS P B R E
I AT ASH i AR T B S B0 A S S
TE 2k Wk 2r Gk S8 2 vl F PCSKO 1 i 550 AT 41 461
/Y % AR
4 PCSK9 #I#I5I7E AS I KIER

PCSK 11 il 351 J2& — Ff 37 (4 B i 25 4 . HoAE TRy 3
Ik 5865 A 58 o it 5 s h A WA L R VE L H i
F LA 3 A PCSKY #4671 , B F 5T BE BT AR Alirocum-
ab.Evolocumab./p T3 RNA Inclisiran,3 f PCSK9
P 700 2 R0 DR ke v R R O AE B ORI R A A
MG S a7 . 7E9E ST Bedh e B & v ik 45 4 1F
BB R R B KA AR YT IR RN B PCSKY 4174l
FIEYF 6 N H J5 PCSK9 #5419 TNF-o,11-6 7K
-S4 B AT R IS Al 7T S 2 W AT s AR A R
G g e MY, A W9 W], Evolocumab il B 7 [
Pitk Alirocumab ¥t ASYEHEH T PCSK9 T i,
DL RGH F NF-xB Py R 78— 400 505 il ik 748 B 2 911
il BPLAZ A0 5 P B 20 0 R B L AR AS T R R By
BB Ak BEHIE B . e ARIR 1 E REBR /N B 5
N T3 RNA Inclisiran A 30 60 40 #8212, DL M 42
Toad B NLRP3(IL-13,1L-18 45 4 4iE 40 il X+ 1 3
W NI R AEST AS BIFEFE

hs-CRP & — 4 B RIER W br EW . 5 AS 192
JEEAH 56 L 2 AR RO L BSR4 B T SIS A . 2 T
52 W], PCSKY #4157 AT LLFE A 2028 hs-CRP #Y 15 id
T REAR MR FPT AS, 1 I Meta 4347 £ B , PCSK9 #
TP R hs-CRP /K- TG MY 5 78 X6 35 30 fbk P9 i
YIBR AR & b IEAE PCSKO 1 i 751 5 H Ath K5 i 25 9
RAEFR &Y B 520 T, PCSK9 #1157 46 59 NLRP3 . bt
KEE FAM-1.1L-1, TNF-o il NF-«B & 4 7K F 2 FE A%
i %t hs-CRP 7K J6 R - 5 76 56 0 B0 M v v R
[ P i A RR D, AT 28 25 W AN T 32 i A i A At
TT25WI6 97 . B e BEHLIR Alirocumab A] FE A ol 28 4
B hs-CRP /K 19 4% B 0 5% 3l ik BE 4 A8 2 -
UL, hs-CRP I A8 58 4 e AS i 98 E 2 N 15
T AR B s 0 I PR v AEG 4 1) 9% RE 2 o, — T3
O AT 5 5 AR W Ar AR 9 L 0T 3 o A R S R % (1 H-
NMRO A £ , 76 5 0 155 KU 37 38 3 rp 3 il PCSK9
RIF A AE A 1TH-NMR & A5 5 ok R IL 2 5 RIE
KR, BT PCSKO #7178 AS i3t 4 75 H
() ELARBIL ) B o R AN 58 42 ¥ BT, R OR T8 B0 Z R
AN FE I LA 3
5 M g

15 =A

25 LR, PCSK9 AAY AT F+ & 4§ 24 # LDL-C 7K

-, i BE A A £ T i A RE R RE RN 5 5 A LR T L A
HERPESL N 1) R 3B 55 2R AR E AS 19 & A F k&
&, I, PCSKY 1 il 75 A X A A %5 B I 1l %% LDL-
CIKF iR Re R P RAEH . fff AS B H 4k 25 T £, Jf
FLT BB R R 26 X 4% B3R 97 5 1 VAN A B Rt
BEIRYT YERE . B ORI AE E Y R R Bk . (1O BT
PCSK9 1y Z FfE FHALHI AE 2 F A& 2 i A R 4R
I3 3 A8 T 22 Fh 98 0 g i 7 5 80 PCSK9
P2 48 ek S PCSKO # i 50) y He R AR I ok 2 1
fift . (2)%F PCSKO # il 54T 9 VB F 19 ¥4k 76 2 F %
B2 B0 145 48 9E b 2 4 hs-CRP 3 ] 7, 53X 7T fig BHL %
R m A 7 e A PCSKO il (3) 4%
PCKS9 #1576 F& A LDL-C J7 1 & 7 H B 8 1 2%
S A B E A S N D AT G B A AR
T4 25 07 ORI R0 % v e . R 2
PR R BT 25 0 1 AR T BN REAE TR 2 B
FH K 136 97 19 4O M 5 AR S K 30 97 2 e & i
AR
6 B ®
6.1 PCSK9 £ AS T /EFHPLE KRB 572
kSRR PCSKO 78 AS H A TEAN ML L 45 1) & HAR 4%
T RO 8 2R G0 R L 48 R L5 A AL
% 7 TLR4/NF-xB #il NLRP3 2 i 4 5iFt Fz [ i 5% 41
PCSKO I 98 5 & 75 108 5 T oAb A 2R i 2 17 308 85
DI K PCSKO J& 75 o A5 G 332 20 B S #F 14 AC 15 305 3l 2% 14
P H A4k, BT X PCSK9 FI AS I AW T, A fE
£ XHZ 5> T 0 R AL 2 I & AR S Tl R .
6.2 Hrfy PCSK9 I PCSKY 1 7] B4 0
F14) B2 10 Bl R 688 AR o I 57 DRIz 1) 98 g (R AR FE A7 AE
6 o B T T R A 2 R LR I T AR A T 1 )
M, RKMBEIE AT REE TP AT R AU S 2y
I B ARG IT A . BREL SERE ST IR SN, N T 2l
Y1 RZ K Fe PCSKY 3 IR J7 2 ¥4 2 R ok B i 58
., CAMFFRRYW, &N B PCSK9 HAT #F A
BITRCRSY L ROk T B L Wi R IR 8ok ot — 4
HESE,
6.3 PCSKO # il 71 (% i % 41 3& W iE - H A PCSK9
440 30 32 ] T 94 7 v E I B O AE R AS 45 R 56 gk
. A WFIT R PCSKY if 5.0 1 5258 B IR L0 Be
B | S IKES AL | IR 45 22 B e AH G, FOUE AR AL
A TR e — 05

T I PR ATE 5% 2 B, 0 ) 3 8 AR E I 2R PCSK9
AKFBH T L IE H S 0 ) SR R B TR R T
PCSK9 A it 25 DLk 57 F LDLR #4977 =X 52 MO ik
R B, A B T 5 il 43 B0k R AN AR B0 ) I R
&1 TR0 % BR AR 5T R B L PCSK it i 48 5 5 N2k
O R S5 L0 JIE Zh RE B0 ) B AR 2 e A e
B PCSKO S J1 3898 B ML 38 A7 15 1 — 4 B
5%, Al e 5 PCSKO ¥ 57 fig 5t 4 i A0 JUL 4 B e 4 75
HK,



I E 50K 2024 42 8 A% 21 % 15

Lab Med Clin, August 2024, Vol. 21,No. 15

e 2291 -

2% Uk

[1]

(2]

(3]

[4]

(5]

L6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

RAGUSA R,BASTA G,NEGLIA D, et al. PCSK9 and
atherosclerosis:looking beyond LDL regulation[ J]. Eur J
Clin Invest,2021,51(4) :e13459.

YUAN Y,WU W,SUN S,et al. PCSK9:a potential ther-
apeutic target for sepsis[ J]. ] Immunol Res,2020,2020:
2687692.

EFIETC, P A4 KR AL PCSKO 1 il 571 78 3l Mk 38 B it Ak
PR LA R B BT R AE B STk R LT ] O BE 24K
2022,34(5) :588-593.

SUNDARARAMAN S S,DORING Y, VAN DER VORST
E P C. PCSK9:a multi-faceted protein that is involved in car-
diovascular biology[ J]. Biomedicines,2021,9(7) :793.

MA M., HOU C, LIU J. Effect of PCSK9 on atheroscle-
rotic cardiovascular diseases and its mechanisms:focus on
immune regulation[ ]J]. Front Cardiovasc Med, 2023, 10
1148486.

MAGNASCO L,SEPULCRI C, ANTONELLO R M, et
al. The role of PCSK9 in infectious diseases[ ] ]. Curr Med
Chem,2022,29(6) :1000-1015.

XU S W,ILYAS I, LITTLE P J, et al. Endothelial dys-
function in atherosclerotic cardiovascular diseases and be-
yond: from mechanism to pharmacotherapies[ ] ]. Pharma-
col Rev,2021,73(3):924-927.

HE X,FAN X H,BAI B,et al. Pyroptosis is a critical im-
mune-inflammatory response involved in atherosclerosis
[J]. Pharmacol Res.2021,165:105447.

TANG Z H,PENG J.REN Z.et al. New role of PCSK9 in
atherosclerotic the
TLR4/NF-«B pathway [ ] ]. Atherosclerosis, 2017, 262
113-122.

WF AL o SR AR, TR R AL AN RO T R 9 1E S ik
5K RE B A rh A 8 A A BIF 5 A R T 0. 00 I o 48 9 2%
2021,40(3) :287-290.

GRUNE ], MEYBORG H.BEZHAEVA T, et al. PCSK9
regulates the chemokine receptor CCR2 on monocytes[ ] ].
Biochem Biophys Res Commun,2017,485(2):312-318.
BARCENA M L, ESTEPA M, MARX L,et al. The im-
pact of the PCSK-9/VLDL-Receptor axis on inflammato-
ry cell polarization[]]. Cytokine,2023,161:156077.
DING Z F.LIU S J,WANG X W,et al. PCSK9 regulates
expression of scavenger receptors and ox-L.LDL uptake in
macrophages[ ] ]. Cardiovasc Res, 2018, 114 (8): 1145-
1153.

WU N Q,SHI H W,LI1]J J. Proprotein convertase subtili-
sin/kexin type 9 and inflammation: an updated review
[J]. Front Cardiovasc Med,2022,9:763516.

TANG Y,LISL,HU J H,et al. Research progress on al-

ternative non-classical mechanisms of PCSK9 in athero-

inflammation promotion involving

sclerosis in patients with and without diabetes[ J]. Car-
diovasc Diabetol,2020,19(1) :33.

HUANG L X,LIY J,CHENG Z,et al. PCSK9 promotes
endothelial dysfunction during sepsis via the TLR4/
MyD88/NF-kB and NLRP3 pathways[ ] ]. Inflammation,
2023,46(1) :115-128.

[17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

ZENG J F.TAO J,XI LZ.et al. PCSK9 mediates the oxi-
dative lowdensity lipoproteininduced pyroptosis of vascu-
lar endothelial cells via the UQCRC1/ROS pathway[J].
Int ] Mol Med,2021,47(4) :53.

GRECO M F,RIZZUTO A S,ZARA M, et al. PCSK9
confers inflammatory properties to extracellular vesicles
released by vascular smooth muscle cells[J]. Int J Mol
Sci,2022,23(21) :13065.

QI Z Y,HU L,ZHANG ] J,et al. PCSK9 (proprotein
convertase subtilisin/kexin 9) enhances platelet activa-
tion, thrombosis, and myocardial infarct expansion by
binding to platelet CD36[ J]. Circulation, 2021,143 (1) ;
45-61.

ZIOGOS E,CHELKO S P, HARB T, et al. Platelet activa-
tion and endothelial dysfunction biomarkers in acute coronary
syndrome: the impact of PCSK9 inhibition[J]. Eur Heart J
Cardiovasc Pharmacother,2023,9(7) :636-646.

JIJ R,WEI X Y,CHEN A S,et al. Effects of early PC-
SK9 inhibitor application on inflammation levels and mi-
crocirculatory function after PCI in patients with NSTE-
ACS[J]. Am ] Transl Res,2023,15(5) :3586-3596.
ZULKAPLI R.MUID S A,WANG S M,et al. PCSK9 in-
hibitors reduce PCSK9 and early atherogenic biomarkers
in stimulated human coronary artery endothelial cells[J].
Int ] Mol Sci,2023,24(6) :5098.

KONG N,XU Q,CUI W, et al. PCSK9 inhibitor inclisiran
for treating atherosclerosis via regulation of endothelial
cell pyroptosis[J]. Ann Transl Med,2022,10(22) :1205.
CAO Y X,LIS.LIU H H.et al. Impact of PCSK9 mono-
clonal antibodies on circulating hs-CRP levels:a system-
atic review and meta-analysis of randomised controlled
trials[J]. BMJ Open,2018,8(9):e022348.

MARFELLA R, PRATTICHIZZO F,SARDU C, et al.
Evidence of an anti-inflammatory effect of PCSK9 inhibi-
tors within the human atherosclerotic plaquel J]. Athero-
sclerosis,2023,378:117180.

HOOGEVEEN R M,OPSTAL T S J.KAISER Y.et al.
PCSK9 antibody alirocumab attenuates arterial wall in-
flammation without changes in circulating inflammatory
markers[ ] ]. JACC Cardiovasc Imaging, 2019, 12 (12):
2571-2573.

WANG L L,BRETON C, WARZECHA C C,et al. Long-
term stable reduction of low-density lipoprotein in nonhuman
primates following in vivo genome editing of PCSK9[]]. Mol
Ther,2021,29(6) :2019-2029.

GUO Y N, YAN B J, TAI S.et al. PCSK9: associated with
cardiac diseases and their risk factors[ ] ]. Arch Biochem Bio-
phys»2021,704:108717

XU Q.ZHAO Y M,HE N Q,et al. PCSK9:a emerging
participant in heart failure [J]. Biomed Pharmacother,
2023,158:114106.

TRUDSQ L. C,GHOUSE J,AHLBERG G,et al. Associ-
ation of PCSK9 loss-of-function variants with risk of
heart failure[J]. JAMA Cardiol.2023,8(2) :159-166.

Clficfs B #1:2024-01-16 & 7 #:2024-04-08)



