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[ Abstract] Mitochondrial dynamics refers to mitochondrial fission and fusion in order to maintain the dynamic balance of the
mitochondrial network and provide energy to the cell. The advancement of atherosclerosis ( AS) is directly linked to an imbalance in
mitochondrial dynamics caused by a variety of causes, particularly abnormal mitochondrial fission. Dynamic related protein 1(Drpl) is the
most critical protein that mediates mitochondrial division. The increased expression of Drpl in AS interacts with pathological factors related to
AS, such as endothelial cell senescence , proliferation and migration of vascular smooth muscle cells,and transformation to osteoblast-like cells,
macrophage-involved cholesterol efflux and inflammation, thereby accelerating the disease progression. In addition, inhibitors of Drpl and some

herbal extracts have been shown to be dependent on the Drpl pathway to decelerate AS progression. This article elaborates on the structure and

activity regulation of Drpl ,its key role in the progression of AS,and the current research status of targeted Drpl therapy for AS.

[ Keywords] Atherosclerosis ; Mitochondrion ; Dynamin-related protein 1

O LB BEIR B RIB AT T, 2019 AFEAEAR A FIIK
T LA P 43 5] o b ) s RBE PR Y 46. 74 % FI
44.26% , [ TE T m A\ 1H 2 e ARG e ke R R i X)L
RS, OO AR R gt AR Bk
SRS R A 1 o U A2 o L5 95 9 B0 R R A T i
IR Z — , ol ik ik BE 1 £k (atherosclerosis, AS) [
RN RS K LA PN B 41 D e s A I 45 S T L
W J}Z ( vascular smooth muscle cell, VSMC) 3858 | 5 5 2
FRLRE 5T 3k 800 360 A 400 L 2 22 A AL o ROk AR R —
ol ies BE S A AR , LA BT i1 T 53 24 5 G 1 3
PO TP UN S 8 1 W S % TR NI I e LTS b 22
Wl 2R A Bl T 25 W Ty R A, 0 H R 5 B S BT
HLORIR T RE RS 5 AS 1 & A= Fl R S S VA 5

PP 5T 2 B 5 ) A G ) 1 ( dynamin-
related protein 1, Drpl) ZRi{R 7328 1 1 DL Rk
SrER TR R R TS Drpl . A BFSE R
WIS Drpl w0 04 1288 2 IR 2 s 3 15 4k, iz
A& P TR 9 5 AH B, Drpl {143k 33K AT v A
Jz2 A P9 75 TR 48 (reactive oxygen species , ROS) 7K -,
Jnid AS gEfg ., fhtrl UL Drpl 75 AS s AR P B
B, 0 Drpl Q] 25 AS 9 B & Jre H) fif A ¢
L, BUEE Drpl A5 AS #F g EARALE S ) Drpl 697
AS PURHATERIR
1 ks

LR IE— R T R ER AR A
FAfE s, BA SUZ B 1, B &8 M i 2ok AR S s

EEW B . KA i HZERITRIH (2022K1167 ) 5 JbutHh B2 25 2 A 52 e 2021 48 B2 vp B2 25 RLAF TR0 98 B T F (SSMYJY-2-2021-04) 5
RHH BRZG R 25— W B e 48 LR S RHIFIT H (2D202109)

BIEVEE e Bl , E-mail ; dashu198601@ 163. com



O IMERFIERE 2024 £ 1 A% 45 55 1 Adv Cardiovasc Dis , January 2024, Vol. 45 ,No. 1 <71 -

FRB M Y SRR N B, AT & GORL A S5 A1 2 B A7
JREJELE S 6 ~ 7 nm, 45 23 PE R AL 5 5 1R 2k
FLARSME NI S R AL E 3 MRS A KT,
FEATTERMRARAIG T 15 36k 3 5 & R LRI F I A il
FR BRI, G [ P A 28 T RS, DA TR 184 A oA T AR fifE
22 09 S5 R P b R AT ok 0 e U i
e SERLIR Nz, ELUE b4 A WP IR vl 1% i
A YR B = #5152 IR 77 ( adenosine triphosphate,,
ATP) & i, o it S8 AL W R ALV FH ™ A ATP, Jy 4 Jifd
A IE IS SR A . SRR S B 5 kA Py
IR S A L 35 53 Ay kA s J5 R 68 1] 22 (1), 24 A ik
BE S V2 AW oy 1, NS5 =R RIE R R 7 R 4R
AN G LIRStk 25 A= A0 B L 1Y) Tl L 2 R 14 DNA (£ R
A RNA FIZR AR R SE
2 LR NE

LR ERZAEY R BeR L), B2 UE
B FNE &5 T & , 7015 20 0 N 4540 2

B ROS Az iU FN4E 15 L BR B % & W0 14 2 1 LR

A e 5 5 P e Y AR A
LRI RE A2 LORLAR B ) 24 445, AR 2ok (A
Rl FILORL A 73 2L TiT 2 AT X GO AR 32 4578 43
HEAT SN A B 52, i HL S 40 A s 3k S A O T Zokn ik
DNA S5, AR, GERLIAR 32 BT 30451 43 9 X6F
HNRE LR VS A A PRI, ) e A Sk A 4y 2L, BIDEE 32
PRATLRL A RN B BRTE 240 i 25 , 34 T 7E 2ok B
W DEAT 0 B R AL A2 R e FRE R SR AR R 25 1
3 Drpl & S5EHEREE

LRI RS 2R AN M = A LR AR B TR 2y L
BRI LORL A 4 F7 2R AR E H D0 RE 09 B 28 T B,
P FE W Drpl A5 Drpl & —Fp V24041 T4
L5 Y 5 1 = 8512 ( guanosine triphosphate , GTP) i
HE L F] A2 g AR AR e RS T FL 3
OO BB UL G B RIS AL Drpl H 4 NS5
SRR - C By GTP AL 285 A8 Sa8 | ] 748 45 g il R e v
25 H R N 3 GTP 453K . i T Drpl =
SRR B EAE A 0 e i ) A B ) I A 4, HE 2
REIE A ORI BRI 1 2R AR S 2 - (2R A 5
JIEE T 49/51 SERI G A RE A i B i 3% 22
LRI HATHERAL, R — D NAE 2 20 nm 1)
WRIERR , I is 2 03 2407 5, A GTP 4l v Jr Xl 4
2L 8 , o 28 BE R 0 L 485 4 B AS TR 58 LR 1R
S84t A2 G4k, Bel-2 s #E/E1B 19kD A
VERZE S 3 BEFEAIE 1 -1 DL B & FUN14 2545 e
A 1 WMGAEN A 55 Drpl BIZCKIASMEL, 5 ShZok:
ozt

Drpl 425 Y LRRLIAR 73352 22 T I 5 18 i ( post-
translational modification, PTM ) B9 ™ #% 18 45 , 451 40 i iR
1k SUMO 1 72 2R Ak Ao i POt A6 T i 19 Ak 55, 3 4
PTM F2 20T Drpl ] ZE45H4 3, 78 Drpl B30 H
Jr ke M 2 5T 2 [6] 9 A ELAE T GTTP il 0 14 DA J&
2 i T RN A SN 2 A 2 a2 e PR A
BERR AL 2 Drpl S LRI PTM 22—, H AT %0E 11
LW R AL AV 25 Ser579 | Ser40 | Ser585 | Serd4 | Ser592 .
Ser656 ,Ser616 ,Ser637 Fll Ser693 5, H.Ar Ser616 [
FRACAEAEHE Drpl 78 AL BN ZRLAR S Y OG5 | 1% 72 Hy
Rho AHICH F G | £ U8 CS 200 Jifg J4) 391 2 1 44
PRV 1 A0 3 O 12 S O A O
BRI (A — A0, DU S B R G 6
AT ST T A M A T B O 1/2 X Ser616 i 4T £
BERR AL , ANk A FIAE SR AL 25 11 N 23 B 2 SUMO bz
Ui IA " . Drpl () SUMO A M Fhig 4 . — 2
ARG 5 B 1 % 1 MO 1Y SUMOTL 845 ; &g — il
J& Sentrin/SUMO 47 52 B BRI A9 25 SUMO02/3 &
Wi, 2 SUMO2/3 & M AN AN ] 42 ik b 1A 73 22 4% £%
B AR C IR, I8 AT R B . A,
Drpl #£47 SUMO2/3 & 1fii Fl & SUMO1T & i W] mT 417 4l
ATP 72 1, 4 o SZAR R He i)

4 Drpl 2 ASHWEZERIFER

Drpl 5—45 LA (nitric oxide, NO) ,ROS 455 T
KA e 3 1 55 PR 2R 85 DDAH G, Tk 26 [ R AR A 2K
5] 5| e N B 2 AR %5 . VSMC [ 38 5 RN A% L B I 40
JH 53 A 9 R R A B A 3 1 I [ e 338 5 1 o i 55 AS
PR S BRAFAE B (LI 1)

4.1 Drpl 5X KMk

DAY 2 200 e P 30 ok R 2 A J R Il 3 Bl g 2 AR Ak O
ST UMM TS PR, 4E R AR AR . NO 2 N B2 20 Y
RAEMIGAEET TR D B Y AN R 7, 1 3k 1) ROS
AT TP N Sz 4N NO {55556 5, 388 1fi, 55 BE 5
J3, T HLRJ A A B 200 e 200 e ) 3 B 25 2k, A B i
143 AR AS WOTE BT B BE T UL, ROS i B
NO A o 5 20PN Bz 40 Ji 458 0 #0 i 2 Js EAT 400
Drpl IR AIFEHTIX — 3 FE . #P] Drpl By 3k 25
AR AT e IR WIS — AT IR Wl R SR AL I 4 7KF, I
FE B F AT NO KF, B 1k Py B 05 )2,
Drpl f93:f 235 T A2 #F 2 ki {& ROS ;= A, 4 & 1) ROS
SR I O c-Jun g0 KR v 2 O A S Y 0
Drpl BEERAL, , {5 P9 F 240 il P9 Sk A4 43 24 3a B2, AT I
BRI, T80 R ANMISET-" o BeAh, 4 B 4i i
W MR I RAE WA AE AS IS HERZ—,
Drpl JRZ5 T WIRFT, Forrester 25 7¢ i Jj ¥ € [H



.72 .

DI E AR 2024 H 1 A% 45 255 1 ] Adv Cardiovasc Dis , January 2024, Vol. 45, No. 1

T-o FFHI N B AR R B, ] Drpl B3 R
I ATMHIAZ N 1 «B O I AR R -1 Rk

ARk BE 41 48 IR 575 5 B 1 A R R

T Bz 2 A2 A
2ho
RIS S 2\ 5
AFEIERAL w VSMCEEAL Ry
e S Drol FCE R
e i '
P
RS
5 W 240 B N
VSMCH4FEITF,

5 AR A A S

= — -

4.2 Drpl 5 VSMC
Y- LA RELASE T I v B, R ) R 7 R 2 21 25
FAFNAERE 1058 5K 7 0 F 2SR, VSMC 78 4% )]
R R R R A R A SR A B, TR R
- YENg , TR REIE A AR E AS BB . VSMC py 3
SR RS AR T L 3l 25 1 40 B 22 i LER 25 1 42 3
DIReRyEE AL, ek 72 19 R0 40 BE 1 1 Geopr (R 2 1L
HZWrse 28] Drpl VBN RR ) )y & CEH 2
B)— 51, 5 VSMC R34 58 FE 5% e TS fL 25 VDA 5%
—J5 T, 3 F R W) Drpl T80 Ser616 BEER LI N, 5
SRR IMESS Gk, FE 52 0 VSMC () fig 2 A5 A
PRI fEE VSMC ByHE58 FAE A% ;s 2R Y £ s kR
W AR T 3 Drpl X VSMC BAT B 2 i He s o8
VEFIRLT RN 2 o 5 —J7 1, Dipl 2635 R 4
AT VSMC Ji 8B R 40 i i Ak, 2% R i A A AL
B — 2102, Drpl 38 2 )5 Sl 4RI B i) G 5 2K
F A LR W 7 7E VSMC Fas i B AE A,
{HA BF5E ) 2B _E 38 Drpl B2k M T P8 Lok (g &
B LRRRAEN 2 MMEEHEA 1 WFREA]
PR BIERRLIAR A W, s VSMC (38458
4.3 Drpl 5EEHAE

L W3 20 LR LA [ 4 G i 2 45 v a2 At M Bl 4
LI 03 T R A2 RN IF B AR BT, T2 6 TR A
Fa AT AE B , I AE 25 Atk B 1R A [R) 7 1)
WAk, P JAE R T H, A S AS e . ZTIRFE
UEHH Drpl (13235 /K F- 7] 520 W 41 il 2 5 10 RAE IR
7 R [ 306 i B 2 M 0 T3 R, H—, R Drpl
FIR AT Toll #3714 2/4 iR A BN 3B NS
¥ kB k18 MAZAT RS, & RAC AR 2 (R B 1 3
TRAR, TR W0 ) 5 s 2 i 25 L A B AR AL
LY 2 FRA R YR B8 R - S84 46 A0 B K -1

El1 Drpl &5 AS W#L#l

H I E v i b Drpl AR LRI 7 240] T 3
CD36 Wik, i ATP 254 & 65k Al i35k, 12
HEAR [ AN S =, 3R Drpl 4 3 k w2
CD137 {5 55 S AU T 5 W5 20 it A 1800, s BRE B £
PP RS LA A FRIESS 45 1] Drpl /K5 g4
LR fE AS P2 IE A G, A AH ROV A 4, B Drpl
TR G 0 X R T R ) S 5 B . Wang 2
RIHGP T AN in 2 B VE AN S, Drpl (1 3% 18 110
RTINS A e R0 T 0 AR % 5 A o M 0 3
B EE IR A S, 7E Drpl ZRIAHREA Y E VA
LRI K i %, FLZE T RE A2 451, o Ak A U T At
HEFA
5 $E[@ Drpl RI{EABIERIEIT AS &2
KRR BT | Drpl H 45 IR YT AS #YT
MFFTA] . 2k A 43 2L ] 55 1 ( mitochondrial division
inhibitor-1, Mdivi-1) & Drpl [/ 3% M3 71,
LA ] PTM DL SR AR B 3 41 1) Drpl 55 407 4
TEAR AR o R 2 I 2 0 ok 2P 7 LA 2 AS
YERL, T Mdivi-1 w] 5 By BH W7 12 IR S0 -5 309 Drpl
(Ser616) R fk . 4 i i ROS B 2R | ki {4% JIE 137 S
ATP /KF-F#A% ., BLAh, Mdivi-1 38 EAg B AR | 30 46l 1 4
AL IR, E AS /NI e, Mdivi-1 AN ] i %
M ESAL , 18 A 90 PN 5 o0 = 90, 4 5 IR A AR S
(IFEF i Rogers 25204 Mdivi-1 5 W HT /N
AR PG LB RS S5 B 2 O I . Fang %1 % 31
Mdivi-1 A FEARE AR > 24003 | 10 25 4 0 A A I
RAE X VSMC 2 (A I 285 11 2 i 3dk 1 A 6 45 , 390 il
VSMC a7k Ak, SR, Bordt 255 Xt Mdivi-1 Fi 45 S 1k
PEH T EE, AT A& B Mdivi-1 0] 38 o A 4K F Drpl
RPN LRLARNT R AR 1o i U A5 5 A7 7E
i, R Aishwarya %[35: TE 2 55 T Mdivi-1 M mifbR



O IMERFIERE 2024 £ 1 A% 45 55 1 Adv Cardiovasc Dis , January 2024, Vol. 45 ,No. 1 <73 -

Drpl {8 s LA I P 4 BRI B 52 45 1 1 (19 7K F
W [FRE R PRI 5 5 22 1 R 28U S 4 A 7 F 5 o 3
UE Mdivi-1 3EAE BRSOV o

Br T Mdivi-1,i8F — SR | 2l S L5 By wk
TERA AT 3E 5 Drpl 44 iR 7208 2% AS WERR. fe bt
J20 S B, BHIE T3 T A S AMP 3% AL 8
fif/ Drpl 3 AR 2R IR 73 2R N6 AS, #hE iF 5=
BN B ) 2 BSR4y, HLAT 3 5 5 mTOR/
Drpl 55 G116 S 157 40 il i /MW A 26 2B K RT3 S 10
VSMC B35 AT F8 , il 4% ApoE BEPR BRI /N B AS g
AR R H A RBAE M B, JEAT i
Bk I TL0 2 2 ARSI T 2 ARt 2 1 A 7 3
BS MMk, MK Drpl /K SF, ik 35 N Bz 40 it 2 fig B
B B R R S 25 R 2 I 1 4 T
AMP % {6 T Drpl {55456 406 VSMC [ B8
REANNEE 1L, Wk 55 30 bk 45 4546 . CDGSH 8t
SERER 1 SR — PR AR SR 1, HAK S Drpl 3%
ARl A AR L334 A1 % 88 M A DL o e ok = g
HKE IR AS TR EVERT
6 BRESRE

Drpl [ZATE AS P h e 5 5/ T, A S AL
Hj =2 b T H 5 N 4 sz 5 . VSMC 3% 58 Fl 1T
B B EANMLE O R o H— AN Drpl 3 {2
HEAL R A NO (555 02 1F N Bz 4r i i s , FF
Ly AR ik N R i % . =, i 3519 Drpl
UG AT 300 3o 4 e A | 8 TR A A R o A 1 A 3k
VSMC ({3845 AT A%, AT HE VSMC i) i f A 40 i
A AR AE S . H =, FRIREEE Y Drpl Rl i
AR 5 g 0 5 35 1 280 7 1 A 4 o 2 o PR T
IR LI JR 3B A 2 IO, 5 T A 4 L ] st A o % i
DT E RN R . SR, A R SR IR B
(1 Drpl 21l 55 5 105 200 6 £ i 3 3o 5 i 0 A% P 1 11 U
TR RE S7 , PR I L o 412 408 de L D 5 400 A 5%
F B ZE 1 FH 2 3 3 Drpl 0% AS 9 K R 58 0 [
BEAN  Mdivi-1 K 3843 245 42 B BIE B AK 45T Drpl
BRI ZE AS EAE AN Mdivi-1 ()T Ui s v A7 7
WA AW R Z o AR A B 2 55 R TR A, Dipl
ATy AS YT RIS, TFREHT A AU

= E 3 ok

(1] P L L R S BTt 5 A, WA e . o [ o A5 A B 5 s i
2021 #EEE[J]. sh R A4 ,2022,37(6) :553-578.

[2] LiuS,Zhao Y, Yao H,et al. DRPI knockdown and atorvastatin alleviate ox-LDL-
induced vascular endothelial cells injury: DRP1 is a potential target for
preventing atherosclerosis[ J]. Exp Cell Res,2023,429(2) :113688.

[3] Adebayo M,Singh S,Singh AP, et al. Mitochondrial fusion and fission ; the fine-
tune balance for cellular homeostasis[ J]. FASEB J,2021,35(6) :€21620.

[4]

(5]

[6]

(7]

(1]

[12]

[13]

[14]

[15]

[16]

[20]

[21]

[22]

(23]

[24]

[25]

Protasoni M, Zeviani M. Mitochondrial structure and bioenergetics in normal and
disease conditions[ J]. Int J Mol Sci,2021,22(2) :586.

Lin J, Duan J, Wang Q, et al. Mitochondrial dynamics and mitophagy in
cardiometabolic disease[ J]. Front Cardiovasc Med,2022,9:917135.
Roca-Portoles A, Tait SWG. Mitochondrial quality control: from molecule to
organelle[ J . Cell Mol Life Sci,2021,78(8) :3853-3866.

Ng MYW,Wai T, Simonsen A. Quality control of the mitochondrion [ J]. Dev
Cell ,2021,56(7) :881-905.

Forte M, Schirone L, Ameri P, et al. The role of mitochondrial dynamics in
cardiovascular diseases[ J]. Br J Pharmacol ,2021,178(10) :2060-2076.

Fang X, Gustafsson AB. DRP1-mediated mitophagy; safeguarding obese hearts
from cardiomyopathy[ J]. Circ Res,2023,133(1) :22-24.

Banerjee R, Mukherjee A, Nagotu S. Mitochondrial dynamics and its impact on
human health and diseases:inside the DRP1 blackbox[ J].J Mol Med (Berl) ,
2022,100(1) :1-21.

Zerihun M, Sukumaran S, Qvit N. The Drpl-mediated mitochondrial fission
protein interactome as an emerging core player in mitochondrial dynamics and
cardiovascular disease therapy[ J]. Int J Mol Sci,2023,24(6) :5785.

Quiles JM, Gustafsson AB. The role of mitochondrial fission in cardiovascular
health and disease[ J]. Nat Rev Cardiol,2022,19(11) ;723-736.

Jin JY, Wei XX, Zhi XL, et al. Drpl-dependent mitochondrial fission in
cardiovascular disease[ J ]. Acta Pharmacol Sin,2021,42(5) :655-664.

Ma R,Ma L,Weng W, et al. DUSP6 SUMOylation protects cells from oxidative
damage via direct regulation of Drpl dephosphorylation[ J]. Sci Adv,2020,6
(13) :eaaz0361.

Xiao H, Zhou H, Zeng G, et al. SUMOylation targeting mitophagy in
cardiovascular diseases[ J].J Mol Med(Berl) ,2022,100(11) :1511-1538.
Salnikova D, Orekhova V, Grechko A, et al. Mitochondrial dysfunction in
vascular wall cells and its role in atherosclerosis[ J]. Int J Mol Sci, 2021 ,22
(16) :8990.

EF T HLHE P BN S IO SO0 B K 06 R T A g i R 1) A R WL
[J]. R~ 2% 35,2022 ,32(3) :66-70,78.

Li D,Yang S,Xing Y,et al. Novel insights and current evidence for mechanisms
of atherosclerosis : mitochondrial dynamics as a potential therapeutic target[ J].
Front Cell Dev Biol,2021,9:673839.

Chen Y, Liu C, Zhou P, et al. Coronary endothelium no-reflow injury is
associated with ROS-modified mitochondrial fission through the JNK-Drpl
signaling pathway[ J]. Oxid Med Cell Longev,2021,2021:6699516.

Forrester SJ, Preston KJ, Cooper HA, et al. Mitochondrial fission mediates
endothelial inflammation[ J ]. Hypertension,2020,76 (1) :267-276.

Li J,Li X,Song S,et al. Mitochondria spatially and temporally modulate VSMC
phenotypes via interacting with cytoskeleton in cardiovascular diseases [ J].
Redox Biol 2023 ,64:102778.

Wang PW, Pang Q, Zhou T, et al. Irisin alleviates vascular calcification by
inhibiting VSMC osteoblastic transformation and mitochondria dysfunction via
AMPK/Drpl signaling pathway in chronic kidney disease[ J]. Atherosclerosis,
2022,346:36-45.

Xia Y,Zhang X, An P, et al. Mitochondrial homeostasis in VSMCs as a central
hub in vascular remodeling[ J]. Int J Mol Sci,2023,24(4) .3483.

Zhang J, Ma CR, Hua YQ, et al. Contradictory regulation of macrophages on
atherosclerosis based on polarization , death and autophagy [ J]. Life Sci, 2021,
276:118957.

Liu X, Zhang X, Niu X, et al. Mdivi-l modulates macrophage/microglial
polarization in mice with EAE via the inhibition of the TLR2/4-GSK33-NF-kB
inflammatory signaling axis[ J]. Mol Neurobiol ,2022,59(1) :1-16.

Shang LC, Wang M, Liu Y, et al. MSCs ameliorate hepatic IR injury by
modulating phenotypic transformation of kupffer cells through Drp-1 dependent

mitochondrial dynamics[J]. Stem Cell Rev Rep,2023,19(6) :1965-1980.

(T#E 8 T1)



.78

DM R F IR 2024 4E 1 HEE 45 B 1] Adv Cardiovasc Dis , January 2024 , Vol. 45, No. 1

beyond targeting anemia[ J]. Curr Heart Fail Rep,2011,8(1) :14-21.

[17] Bailie GR. Efficacy and safety of ferric carboxymaltose in correcting iron-
deficiency anemia; a review of randomized controlled trials across different
indications[ J]. Arzneimittelforschung,2010,60(6a) :386-398.

[18] Kalra PR, Cleland JGF, Petriec MC, et al. Intravenous ferric derisomaltose in
patients with heart failure and iron deficiency in the UK ( IRONMAN ) : an
investigator-initiated , prospective , randomised , open-label , blinded-endpoint trial
[J]. Lancet,2022,400( 10369) :2199-2209.

[19] Ponikowski P, Kirwan BA, Anker SD, et al. Ferric carboxymaltose for iron
deficiency at discharge after acute heart failure; a multicentre,, double-blind ,
randomised , controlled trial[ J]. Lancet,2020,396(10266) :1895-1904.

[20] Graham FJ,Pellicori P, Kalra PR, et al. Intravenous iron in patients with heart
failure and iron deficiency: an updated meta-analysis [ J]. Eur J Heart Fail,
2023,25(4) :528-537.

[21] Salah HM,Savarese G,Rosano GMC,et al. Intravenous iron infusion in patients

with heart failure: a systematic review and study-level meta-analysis[J]. ESC

Heart Fail ,2023,10(2) :1473-1480.

[22] Vukadinovic D,Abdin A,Emrich I,et al. Efficacy and safety of intravenous iron
repletion in patients with heart failure: a systematic review and meta-analysis
[J]. Clin Res Cardiol ,2023,112(7) :954-966.

[23] Anker SD,Khan MS, Butler J, et al. Effect of intravenous iron replacement on
recurrent heart failure hospitalizations and cardiovascular mortality in patients
with heart failure and iron deficiency:a Bayesian meta-analysis[ J ]. Eur J Heart
Fail ,2023,25(7) :1080-1090.

[24] Macdougall IC, White C, Anker SD et al. Intravenous iron in patients undergoing
maintenance hemodialysis[ J]. N Engl J Med,2019,380(5) :447-458.

[25] Jhund PS,Petrie MC, Robertson M, et al. Heart failure hospitalization in adults
receiving hemodialysis and the effect of intravenous iron therapy [ J]. JACC

Heart Fail ,2021,9(7) :518-527.
HAS B #7:2023-12-15

R SIS ST SRR SIS IR =S I S SR I S =S S SIS S I S e S SIS S S I S S e S e Syl S =y e Sy Spe S S e e S S e S = =y S =y =

(L##%E 73 W)

[27] SuZD,Li CQ, Wang HW, et al. Inhibition of DRP1-dependent mitochondrial
fission by Mdivi-1 alleviates atherosclerosis through the modulation of MI1
polarization[ J]. J Transl Med,2023,21(1) ;427.

[28] Mushenkova NV, Bezsonov EE, Orekhova VA, et al. Recognition of oxidized
lipids by macrophages and its role in atherosclerosis development [ J ].
Biomedicines,2021,9(8) :915.

[29] Xu Y,Zhang Y,Xu Y,et al. Activation of CD137 signaling promotes macrophage
apoptosis dependent on p38 MAPK pathway-mediated mitochondrial fission[J].
Int J Biochem Cell Biol,2021,136:106003.

[30] Wang Y,Subramanian M, Yurdagul A, et al. Mitochondrial fission promotes the
continued clearance of apoptotic cells by macrophages[ J]. Cell ,2017,171(2) .
331-345. €22.

[31] Xu T, Dong Q, Luo Y, et al. Porphyromonas gingivalis infection promotes
mitochondrial dysfunction through Drpl-dependent mitochondrial fission in
endothelial cells[ J]. Int J Oral Sci,2021,13(1) :28.

[32] Rogers MA, Hutcheson JD, Okui T, et al. Dynamin-related protein 1 inhibition
reduces hepatic PCSK9 secretion [ J ]. Cardiovasc Res, 2021, 117 (11) ;.
2340-2353.

[33] Fang Y,Zhu Y,Wu Y,et al. Protective effects of mitochondrial fission inhibition
on ox-LDL induced VSMC foaming via metabolic reprogramming [ J]. Front
Pharmacol 2022 ,13:970151.

[34] Bordt EA,Clerc P, Roelofs BA, et al. The putative Drpl inhibitor mdivi-1 is a

reversible mitochondrial complex I inhibitor that modulates reactive oxygen
species[ J]. Dev Cell ,2017,40(6) :583-594. 6.

[35] Aishwarya R, Alam S, Abdullah CS, et al. Pleiotropic effects of mdivi-1 in
altering mitochondrial dynamics, respiration, and autophagy in cardiomyocytes
[J]. Redox Biol,2020,36:101660.

[36] Tong W, Leng L, Wang Y, et al. Buyang huanwu decoction inhibits diabetes-
accelerated atherosclerosis via reduction of AMPK-Drpl-mitochondrial fission
axis[ J].J Ethnopharmacol ,2023,312:116432.

[37] Chen CC,Li HY, Leu YL, et al. Corylin inhibits vascular cell inflammation,
proliferation and migration and reduces atherosclerosis in ApoE-deficient mice
[1]. Antioxidants( Basel) ,2020,9(4) :275.

[38] Zhu Y,Li M,Lu Y,et al. llexgenin A inhibits mitochondrial fission and promote
Drpl degradation by Nrf2-induced PSMB5 in endothelial cells[ J]. Drug Dev
Res,2019,80(4) :481-489.

[39] Chen WR,Zhou YJ,Sha Y,et al. Melatonin attenuates vascular calcification by
inhibiting mitochondria fission via an AMPK/Drpl signalling pathway[ J]. J Cell
Mol Med 2020 ,24( 11) :6043-6054.

[40] Hua J, Gao Z, Zhong S, et al. CISD1 protects against atherosclerosis by
suppressing lipid accumulation and inflammation via mediating Drpl [ J].
Biochem Biophys Res Commun,2021,577 :80-88.

WO B 20230714



