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[ Abstract] Ischemic stroke has a high morbidity, disability and fatality rate, which brings a huge
burden to the patient’s family and society. Mitochondria are known as the power factories of cells, which are
extremely sensitive to changes in blood oxygen and play a key role in maintaining cellular metaholism. In recent
years, more and more studies have shown that mitochondrial dynamics and mitophagy are closely related to
the occurrence of cerebrovascular diseases. This article mainly summarizes the mechanisms of mitochondrial

dynamics and mitophagy and their roles in ischemic stroke, to provide new ideas for the diagnosis and treatment

of ischemic stroke.

[ Key words ] Mitochondrial dynamics;  Mitophagy ;

BRI A 7 (Gschemic stroke, 1S) &35 2% Fh i
LA 728 350 1 YR AL 107 PR, el 745 g 3 i 2 21
I d5k SECPE PR AE , T T Y R R A 8 T R
A — 2R RERG AL, M 2E s DL 2R 2, oy
70% ~87% " H T, 1 X i 40 2 ok i A 93 1 955
P BRALH A4 S IR T B 2O R KA R AL
BN AIRIT o K3 h N AL ZURIZF 155 i SR 0 77
BRI A AR T 12 M — e A% B i RRE 22 1R
SR B EYTROT WA E R T T 2 IS 25 WG
705, (B[R] 2 i BR 7RI R b BT —E 1Y
JEFRAE 2, R, X IS VAT AOIRR Z AT T I

SRIRp Ry <), R AR i g
B 254, )2 1 P 4 (reactive oxygen specis) ) 33

Ischemic stroke

A7 XTI AR AR AR R RURR . SR TR IR B S
S IRE R, HS IR R 4 A e R B,
AR R, LRARTI R ISR & Z —, IR
SR P T (ischemia/reperfusion) Jpg FRAS AL (1) 2L
PRI R, 4E5 I W R T RE R IS TG Y
Sedd, S FRTPIFE M B DL ARk
WAL= Y TR NSNS Raty S =W CEEU DO 5 AL ST DA
= K OCRAPERLTR] L SRR 17w K 2 A= BLTR L S
FAEIS W PE R T .45, BRI ZoR R T BE R AT AE
IS FrAYFEH] .

R VAL STV

YRR R T 38 W R A AR A, 38 N T
53 SRR R G AAERF R A 0 28 Bl 25746 | 1 2 RE 1t



Y SR DA 2023425 H 20 HES 23555 5 Journal of Neuroscience and Mental Health,, May 20, 2023, Vol.23, No.5 - 329 -

P FHAD A W) 752, X — i R R AR 3] )
2% (mitochondrial dynamics), Z& %7 K Bh 12 5%F T4
AR RAE | g AR DL R A s Bl S Lok
PRI RE 2 T2, AR R AN MR S A T B IR
MR 3 MR G EEAE SRR S 2R R R
FI IR T HEA T, e RR SR AR B 5 D e i
HEAEH .

1 ZORAR Gy 24 R LA . Lok o4 F 2T
3l J1 4 5% 2 H 1(dynamin-related protein 1, Drpl) ¥
PN AT . Ve ZORAAR S 2L b 1 S I
Drpl — RS T TANR b, HId AL th 5L
e 1032 BB IL 02 RALAE RSB s T,
R, Drpl Xt 4R iA Bl 7 5 (1) 5% i) 22 ¢
B, SRS BN Rk W E
A ARALFE LA W08 (1) SR A2, Drpl #%
A5 BN LRSI, 5 HAh 2 5 Sk i 7y 2L R
FRH EAE HT, O 38 0 25 SR AL B s IR 4548 5 (2)
1 GTP i} (GTPase) 1% 1 /K fift GTP B 75 & & W) 45
ARGV SR RN PN 7oA 23 AT N R
LRI B4R F- (mitochondrial fission factor, MFF) £l
2 ki AR 43 24 7/ 9 1(mitochondrial fission protein 1,
Fis1) /& Drpl I Z AR SRR R B . 5
1B, Fisl BB E Drpl B SFEEA 2500, H 2k
PRIE AR B s ", MFF 2 5400 Drpl [ 28k 44
SEEMEZ PR, MFFE 1 Drpl (19 GTP 455 1%
PEVE T LORAR AR | TS0 Drpl (9 52 2R Ak, %
MFF & ] WA R A& 10 2, seath, Sokitksh 1
#E M (mitochondrial dynamics proteins, MiDs) th5 54k
FARN 2L AR, Fis] W 1 4RSS & MiD5 1/
MIEF 12 HEL RS2

2. 2R ARG M AR . R ARG 2 ML
LA ¥ BE G SE P 3 4 J— AR i e i, B TRl 22
s S B eI Sy A NS U o B S DR AL
Sz ZORE i | 2R k7 A A I (outer mitochondrial membrane,
OMM) G . ZRif PN ik (inner mitochondrial membrane,
IMM) il o Zbi iRl & iyt 2 v 2 i i ph 4 22
45 25 1 1 (optic atrophy 1, OPA1), Rk A5 EN 1
(mitofusin 1, Mfnl) FIZeki &R &7 1 2(mitofusin 2,
Mifn2)3 F 8 192 5 1, 35k 3 Fh R 1138 i3 OMM
FIIMM A 5 2B R il 55 720, OPAL B 5 b
IMM () @l & 3 F2, 1 Mfnl . Mfn2 DU 55 OMM filt &
. Minl HIMfn2 7E9 5 ORI LA (4 D REARH 1B
N5 EFES . AR, Minl ZER A SR AL RL
AR RS 75 T LA T 3 P9 A T M2 7] LUK OMM A

AEN PR, Mind F1 M2 H VR FIIE RS B Ik
PE T A2 HEAH 20 1 OMM & A= Jz A 4, 3 ol 4 34
XFREFIA OMM 9 JE 42 i 1T, AT 55 OMM il /5 &
AU IMM Rl A o AR 322 B OPAL A5, OPAL %
PARL. AAA & (AT OMA 1 2885 in Tk 8 i 2 Ty fig
SR, u%ﬁﬁlﬁ%ﬁm%(ﬁ‘@[ ol Griparic %[20] 1
5T W, OPAL BAR & R EUERRIA R B, MM
AR R R EAE — I, OPAL HFEAFAE TAT
R TR S IMM Rl A 0 & A

27 A NEL

2 A [ e HE A Lemasters > 2005 AR
RO P22 AL AL 1 [ iihin d e s LA W TR LN 4
UERE erEew TR LN HINY P S P NS TR N
W 5 M R IR A WA s Zeobiddk B Wik 5 i
T AR 25 5 T8 SRR A s AR , (2 488 i ks
PRLERRTEFREE v i > 2ok A 1 s e v
Hu B BRI RE S P A LR, X L RR SR RS | T
b = ROS I 1) (0P ER T U <38 (5 R

1. PTEN 75 5 i fi 7€ B 1(PINK1) 41 5 19 £k
BEAR A W . PINK1/Parkin /25 O 2R A 12 H A
FLEE A TN R 2ok A I HIL A 2. PINKT &2 —Fh
B W, A FIMM Z 1, Al Parkin B 2 1L, {2
#F Parkin [ BRARFE R I VE T . MR SZ L )
b & A B, PINKT K 5 HEFR, 3 o B 2 b Mfn2 32 Tt
5 Parkin (Y45 & 6877, 1A F B 1L K ool iR 1k
16 i Parkin 55 72 2 (ubiquitin), {1 #F Parkin FH 21 }g 5%
2R B 1 IR ZS TR, Parkin 7T 38 i E3
VE L REHE L E A Ay Ub AT E FE A F 28 A 1,
B R Y 2 R iz K, 25 Parkin #5172 F 15k &
1 p62/SQSTM TR I 25 5 J5 5 TS AH G B 1 1 78 4% 3
(microtubule-associated protein 1 light chain 3, LC3) 45
G BT B R SR A VAT, SRS
BTS2 BRI, Parkin JEARHE ALk
PR F A M AL FAFE BB , Szargel 55 120 AT S
7, PINK1 7] 38 12 synphilin-1 £ 575 OMM K ik &
FUGHHZESIAH-1, (2 W ZRiiRiz R4k | gk
FEIR

2. AR TR LR R H 1 AR PINKL
IS RINES R R NSNS TR Z AN M N R S N
HWINIX, BNIP3, FUNDC1 A] 5 LC3 BT 45 A,
HETT i S8 bk s & £ NIX R BNIP3 ¥ 47
T OMM, [6]J& T He 8 T B 40 bk 095 2 [5) 5 45 4
B3, A a5 LC3 S Ak S A b ik 2,
FELT AN B L B A rh, NIX SRR ATE bR



- 330 - 2P SRR A 20234E5 H 20 HES 23855 58 Journal of Neuroscience and Mental Health, May 20, 2023, Vol.23, No.5

KA, SRR WAk | 3 T AR R AR RV A T
S NIX 26 K B0 ot A 11 s, BNIP3 2 AR 4217
2R/ F1la (hypnxia inducible factor 1 « , HIF1 o) 19
BB, 1S K AR I, ISR AR AF T HIFL 880 , 153
2 | 9% NIX 55 BNIP3 19 22 38 06 SRR [ s, A
B3 P /R SRR Yuan %55 (95T
IEM, NIX/BNIP3 25 T URiESF L RAA AW, H
ST F Parkin (AT 48 FEISSR IR 1, NIX 5
BNIP3 /5 F 4 b A4 I I, {H BNIP3 13 i F il & &
HAMIFET, NIX ] B RAE A B AR5 S5 4ohr
A WE A SE R K E . FUNDCL 27 FERAARSME Y
SRS, R IR AT FAMRERE AR
I PLARIR AW, LR AR SZ Bl B RE R A s
FUNDC1 1 LC3 503 i, FUNDC1 £ 8 fb i T4
BLAK AW, Zhou s WIWFSE /R, 1833 mTORC1-
ULK1-FUNDC 13 - 4 i Zobi A (3 g mT DL e AL
VR 451097 , $&7~TERK VR B 405 vl BEAEAE2E U BILAR

=BRSSO

SR ORISR IR TR ANEN P SEY o N o
2R AR I AW 2 | RS R R IR B TE RS
A3 RV 5 AL I 2R A 11 T BRI B S Y
BRI, dEFR ARSI AR 1L Y Parkin T]
DA P32 2 AL Min1 AT M2 , {2 3E£R K7 IR B 15 1Y
K P IR [ W R AR R, M2 AT DL
WEES 5 A, PINKI/Parkin MZRIAD) 12556
2%, 5T 2 W] Minl FI M2 5972 ZALH T
PINK1/Parkin, fi PINK1 JJT 2k £ i 15 £ i AR 5l 7 2%
R TR . SRR A 2 E
P -5 A 1 W 032 S FON SR BV, T Rl
YRR S B SRR A EEL Y, 4
RTIR, ORI Bl 2 AR [ W R AH BLR
L[| YRR A i

IRES Y RENTI DAL NS AN E L ES I

KR EHLARA G e 3 E , Mk 2 24T #E
S S FEE R 20% ~ 30%, K24 h# ZI RN AE
20108 g, HRE RO IR F B TR AR
i, LT o a7, N iR 2 4%t ot L R
PEBVE TS AR, B A S | R =
TR IR (ATP) A AN J2 2 1S Ji5 240 B R il 2H 2R 8 T 10
FEFA L ST IO R R T R R, 2ok
A 2o P T AR A IR £ 7 A R B 1) ATP AR
RRIEAS | DIREIEH IR R iRl pe i W A5 T
HEE . ISE—RINE IR HE R, SIS KA,
SR RTE BRI BRI IRE TS ATPAE AN 2, B 7

A TE RFLE TS RS Ca™ P, Wi G T R 2 1 At 0
TG . ZORLARIT I 55 BT RERE A, K TGk,
SERAL A D RERERS

LR A 5 K Y 7S AL 7E 1S 1 S rh R 2 T
VER o SR A2 2 F5 200 A5 A OG5 20 i 2%, 3@
U N = R TSI E e B TS S AL NS
B OBA, B LR S i & A e, 2k
A1) 53 ZE RN Rl A Ak F— A J5 8T (AR S DL RR 254
(1 58 Bk I RE Y 1E 30, e ISHIIA], 2ok (Al
1 43 A T 57 P SR AR 1) 43 B LA A R 2 A Y ik
R R R, 1S & AR S R UR 38 45 3 AT 0
RN LR LR E T SIS KA, Rk
REZXAL S| R LR & 5%, (kiR s 7
427 B, ORI E r SLAS Lo A B Ak,
SEANMEIET-. OPALl EEANFIMMALS, B 5%
2 038 3 4k FF L-OPA L (4 e 1k T LUK 31 o /b
ZOUYRT AR i i ZH SR Y
L-OPA1 Xt K i A7 35 ik BH 2E (middle cerebral artery
occlusion, MCAO) % I FLAY 52 M, & B L-OPA1
1 K T K &2 Lo PR 25 FIER B4 40 . i3t 2 b
PRI BERETS, TR FZ T, S H W IN N
Sy RN R PR = R L CTTEOES % JN L N P =
P OPA1 3k 7K VA8 i 4 b A @il A, 21 R /R 45
03 5 B HE R 245 Drpl 37 T4 A4 A1 i 5
I, FEISHA B CEZMVER, T8 Drpl AT
REARRAR R AR Tkl S AR e g
VY 216 X e S B2 A 0 0 1 N\ o 26 B o 2980 240 i
(SH-SYSY) 9 4 i 2 b A 3l ) s ), & PG 41
AEH AT H0 ] Drpl Z235 31 1 JH OPAL 3k, 18 1 il
SRRy B S X R 22 RN A0 B B PR
A ST B, AR IS KX Drpl A B S 1 400 4 4
FH, ZEMCAO B AL rpr | ZR A NS K AT 3 3 By 1k GSK-
3B il Drpl Sy {28 2y A i 4 b 25 5 B 451 454,
Grohm 25" % R, ks 1A Fi 45 T LA 52 4% B 10 454
15, F I Drpl RIS/ L RESE AR . R, 2k
KIAR S 12446 1S hAG 5 AN vl Z 0 S ZLAE T, i
SRR oy S B AR L Rl A A R R IR YT IS B
s

IS KA G, A PG M SR MRS | & doki ik
FiAe, TS s AW, A IFFE R, Zohiik [ mk
DI 5 1S O M A BT | P 2R 1T MR AR 559
YIAR S, — 2 SRS M SE T TSN, Sk
T H W e —Fh AN A A HL , DA W PR 2 2k
LA B T B AT R T 20 5 400 i 2 4 S 4 T A 4T e



2 SRR T A 20234F 5 H 20 H A5 23 555 5 Journal of Neuroscience and Mental Health, May 20, 2023, Vol.23, No.5 - 331 -

TR, Y AN K 2T T, AT 3]
PRy Rl 2e | SO B A S I AREER I VE T . A WFSE
WESZ, ZEM A L b ) BNIP3 FINIX A BAEHT, T
5 BNIP3 ‘8 2k kit [ W5 D) BB DR 55 , NIX UG J5 2
FAAEAEE T Yuan 25D R, 7E VR BLAL
R NIX e ZeobifA B EREAIG, Mt 5 in e, F W] NIX
HAMAEYTER , #2771 BNIP3/NIX A T 194k
KR W] B IRYT IS TR G A 245 ACh
SR A W T BE XIS B9 B ) IR AR 4 S B i
FET: . AW I —3E XTI 8, — 7 T AT LA
Wk 32 PR LR 40 M AR s o5 — i, o B Y
B WS L b AT BB . AR R, BUKIH
388 AT5 TN SR 7 1S 39 ) 1 i 4 A 1 11 05 ) 18 7T 5% ik
R

SR RN ke P IS Y TRENIE R E LR R (S
JEUERR AR R R A RN 2o A o 42 ] ) AL
Kumari 45> 38 1 BF 5 5 ARG /R /)N FRZERT A2
AR A B BRI & B, R A Bk il LA S
VR P& bi iR AR & . 78 MCAO BT BRI
/fl‘*%%ﬂ%g(oxygen-glucose deprivation, OGD) 41 oA Al
rR P, AT R Drpl TR A IR | 7 & 2
LA 1 g DA T TR 585 PR e i e SRS AR O 2ok A
g, BT DA R kA A
2R R B R B X e M R ZH 2 A AR P RO T
ZE FRTIR, SRR Sh J 2 AR [ W2 1a] i AH
PR IS T 45 T EEMER .

LRRIARER T 77 ATP 240, IR B iE A R T
YR, B E URBG LR R RN, BARIS
SRR BEZ BT A eI e, (HJ2 Y
VR &G, FOK G K &2 (A5 2R AR ETC 3 B
BN, TR T, B 2 R A g 0
DR, SiEK TS i P 3 st [ o O S A e O b, %o
FPIRHIAIT EREE, LRA A AR /R 05+
ViR —Fi I B ML, T DA R s 3 Bk SZ 2Rk
YD X6 TE T SR AR R S R 47 , (2 A gt
al ERHLITI , TT RE SR s s

Zi ik, kit sh 712 SRR A WS 1S 1Y
s B AR BEAR AL 2 AR G, 8 e X 2R R Bh 7 2 gk
KA W RLR] B3R A ER] T8 78 1S A &R ML
11 LR A IR T A o i . SRR AR )
12 FLRLAAR H WA A B ARCON 1S AR R A, (R
fu] SEBRE LR By g 2 v 43 54 5 Rl 1A LK iy
RARLERLR A WE XIS R B — T
TRAHBIRRIISE

PR SCE A EH S RRA T SCRE AR A 25 b
EETREKAER  SCEME SCRRIE | CERT NS, CEE
T BT

2 £ x #t

[1] ShenL, Gan Q, Yang Y, et al. Mitophagy in cerebral ischemia
and ischemia/reperfusion injury[ J ]. Front Aging Neurosci,
2021, 13: 687246. DOI: 10.3389/fnagi.2021.687246.

(2] XUFASR, Bag4e, XUEM, 55 Willis RoE R 5 2 rEs it
AR R TR AR DG L ) ] P AR AR, 2022,
42(11): 2628-2630. DOI : 10.3969/j.issn.1005-9202.2022.11.008.

[3] ShaoZ, DouS, ZhuJ, et al. The Role of Mitophagy in Ischemic
Stroke[ J ]. Front Neurol, 2020, 11: 608610. DOI: 10.3389/
fneur.2020.608610.

(4] HeZ, Ning N, Zhou Q, et al. Mitochondria as a therapeutic target
for ischemic strokel J ]. Free Radic Biol Med, 2020, 146: 45-58.
DOI: 10.1016/j.freeradbiomed.2019.11.005.

(5] WHEEEE, IME, Sk PFS:  LORLR [ Wi 0 Vel ML 1) B LA fidte
M AR T EVE R [T ] MR 25 B2 4, 2021, 11(3): 43-
49. DOI: 10.3969/}.i5sn.2095-1396.2021.03.008.

Xie JJ, Sun T, Zhang DS. Regulation of mitochondrial autophagy
and its role in cerebral ischemia-reperfusion injury[ J1. Acta
Neuropharmacologica, 2021, 11(3): 43-49.

(6] R, BUbk, 20 LRl )2 R Zokifd A ws s pL ] i
TR [T ] A B4, 2020, 72(4): 475-487. DOL: 10.13294/
j-aps.2020.0025.

Cheng J, Wei L, Li M. Progress in regulation of mitochondrial
dynamics and mitochondrial autophagy[ J ]. Acta Physiologica
Sinica, 2020, 72(4); 475-487.

[7] Roca-Portoles A, Tait SWG. Mitochondrial quality control: from
molecule to organelle[ J 1. Cell Mol Life Sci, 2021, 78(8): 3853-
3866. DOI: 10.1007/s00018-021-03775-0.

[8] Ishihara N, Nomura M, Jofuku A, et al. Mitochondrial fission
factor Drpl is essential for embryonic development and synapse
formation in micel J ]. Nat Cell Biol, 2009, 11(8): 958-966. DOI
10.1038/nch1907.

(9] Wakabayashi J, Zhang Z, Wakabayashi N, et al. The dynamin-
related GTPase Drpl is required for embryonic and brain
development in micel J ]. J Cell Biol, 2009, 186(6): 805-816.
DOLI: 10.1083/jch.200903065.

[10] Ferguson SM, De Camilli P. Dynamin, a membrane- remodelling
GTPasel J ]. Nat Rev Mol Cell Biol, 2012, 13(2): 75-88. DOI:
10.1038/nrm3266.

[11] Yoon Y, Krueger EW, Oswald BJ, et al. The mitochondrial
protein hFis1 regulates mitochondrial fission in mammalian cells
through an interaction with the dynamin-like protein DLP1 [1].
Mol Cell Biol, 2003, 23(15): 5409-5420. DOI: 10.1128/MCB.
23.15.5409-5420.2003.

[12] Otera H, Wang C, Cleland MM, et al. Mff is an essential factor
for mitochondrial recruitment of Drpl during mitochondrial
fission in mammalian cells J ]. J Cell Biol, 2010, 191(6): 1141-
1158. DOI: 10.1083/jch.201007152.

[13] Loson OC, Song Z, Chen H, et al. Fisl, Mff, MiD49, and MiD51
mediate Drpl recruitment in mitochondrial fission[ J ]. Mol Biol
Cell, 2013, 24(5): 659-667. DOI: 10.1091/mbc.E12-10-0721.

[14] Zhang Z, Liu L, Wu S, et al. Drpl, Mff, Fisl, and MiD51



© 332

[20]

[21]

[24]

2P SRR A 20234E5 H 20 HES 23855 58 Journal of Neuroscience and Mental Health, May 20, 2023, Vol.23, No.5

are coordinated to mediate mitochondrial fission during UV
irradiation-induced apoptosis[ J 1. FASEB J, 2016, 30(1): 466-
476. DOI: 10.1096/1j.15-274258.

Santel A, Fuller MT. Control of mitochondrial morphology by a
human mitofusin] J ]. J Cell Sci, 2001, 114(Pt 5): 867-874. DOI :
10.1242/jes.114.5.867.

Cipolat S, Martins de Brito O, Dal Zilio B, et al. OPA1 requires
mitofusin 1 to promote mitochondrial fusion[ J |. Proc Natl
Acad Sei U S A, 2004, 101(45): 15927-15932. DOI: 10.1073/
pnas.0407043101.

McLelland GL, Fon EA. MFN2 retrotranslocation boosts
mitophagy by uncoupling mitochondria from the ER[J].
Autophagy, 2018, 14(9): 1658-1660. DOI: 10.1080/15548627.
2018.1505154.

El-Hattab AW, Suleiman J, Almannai M, et al. Mitochondrial
dynamics: biological roles, molecular machinery, and related
diseases[ J |. Mol Genet Metab, 2018, 125(4): 315-321. DOI:
10.1016/j.ymgme.2018.10.003.

Yang M, He Y, Deng S, et al. Mitochondrial quality control: a
pathophysiological mechanism and therapeutic target for stroke[ J ].
Front Mol Neurosci, 2021, 14: 786099. DOI: 10.3389/fnmol.
2021.786099.

Griparic L, van der Wel NN, Orozco 1], et al. Loss of the
intermembrane space protein Mgm1/OPA1 induces swelling and
localized constrictions along the lengths of mitochondrial J ]. ]
Biol Chem, 2004, 279(18): 18792-18798. DOI: 10.1074/jbe.
M400920200.

Lemasters JJ. Selective mitochondrial autophagy, or mitophagy,
as a targeted defense against oxidative stress, mitochondrial
dysfunction, and aging[.] 1. Rejuvenation Res, 2005, 8(1): 3-5.
DOI: 10.1089/rej.2005.8.3.

Yoshii SR, Mizushima N. Autophagy machinery in the context of
mammalian mitophagyl J ]. Biochim Biophys Acta,2015,1853(10
Pt B): 2797-2801. DOI: 10.1016/j.bbamer.2015.01.013.

Iorio R, Celenza G, Petricca S. Mitophagy: molecular
mechanisms, new concepts on Parkin activation and the emerging
role of AMPK/ULK1 axis[ J ]. Cells, 2021, 11(1): 30. DOI:
10.3390/cells11010030.

Barodia SK, Creed RB, Goldberg MS. Parkin and PINK1
functions in oxidative stress and neurodegeneration[ J ].
Brain Res Bull, 2017, 133: 51-59. DOI: 10.1016/j.brainresbull.
2016.12.004.

Geisler S, Holmstrom KM, Skujat D, et al. PINK1/Parkin-mediated
mitophagy is dependent on VDACI and p62/SQSTM1 [17.
Nat Cell Biol, 2010, 12(2): 119-131. DOI: 10.1038/nch2012.
Szargel R, Shani V, Abd Elghani F, et al. The PINKI,
synphilin-1 and SIAH-1 complex constitutes a novel mitophagy
pathway[ J]. Hum Mol Genet, 2016, 25(16): 3476-3490. DOI :
10.1093/hmg/ddw189.

Gatica D, Lahiri V, Klionsky DJ. Cargo recognition and
degradation by selective autophagy[ J 1 Nat Cell Biol,2018,20(3):
233-242. DOI: 10.1038/s41556-018-0037-z.

Anzell AR, Maizy R, Przyklenk K, et al. Mitochondrial quality
control and disease : insights into ischemia-reperfusion injuryl J |.
Mol Neurobiol, 2018, 55(3): 2547-2564. DOI: 10.1007/512035-
017-0503-9.

Jung J, Zhang Y, Celiku O, et al. Mitochondrial NIX promotes

[30]

[33]

[36]

[37]

[38]

[40]

[42]

[43]

tumor survival in the hypoxic niche of glioblastomal J ]. Cancer
Res, 2019, 79(20): 5218-5232. DOI: 10.1158/0008-5472.CAN-
19-0198.

Schweers RL, Zhang J, Randall MS, et al. NIX is required
for programmed mitochondrial clearance during reticulocyte
maturation] J |. Proc Natl Acad Sci U S A, 2007, 104(49):
19500-19505. DOI: 10.1073/pnas.0708818104.

Yuan Y, Zheng Y, Zhang X, et al. BNIP3L/NIX-mediated
mitophagy protects against ischemic brain injury independent
of PARK2 [ J ]. Autophagy, 2017, 13(10): 1754-1766. DOI:
10.1080/15548627.2017.1357792.

Zhou H, Wang J, Zhu P, et al. NR4A1 aggravates the cardiac
microvascular ischemia reperfusion injury through suppressing
FUNDCI1-mediated mitophagy and promoting Mff-required
mitochondrial fission by CK2 a [ J]. Basic Res Cardiol, 2018,
113(4): 23. DOI: 10.1007/500395-018-0682-1.

Tanaka A, Cleland MM, Xu S, et al. Proteasome and p97 mediate
mitophagy and degradation of mitofusins induced by Parkin[ J ].
J Cell Biol, 2010, 191(7): 1367-1380. DOI: 10.1083/jch.
201007013.

Chen Y, Dorn GW 2nd. PINK1-phosphorylated mitofusin 2 is a
Parkin receptor for culling damaged mitochondrial J ]. Science,
2013, 340(6131): 471-475. DOI: 10.1126/science.1231031.

Yu W, Sun Y, Guo S, et al. The PINK1/Parkin pathway regulates
mitochondrial dynamics and function in mammalian hippocampal
and dopaminergic neurons[ J |. Hum Mol Genet, 2011, 20(16):
3227-3240. DOI: 10.1093/hmg/ddr235.

Song M, Franco A, Fleischer JA, et al. Abrogating mitochondrial
dynamics in mouse hearts accelerates mitochondrial senescence| J .
Cell Metah, 2017, 26(6): 872-883.e5. DOI: 10.1016/j.cmet.
2017.09.023.

BT BRAE S P22 ML 8 i bt s AR AR ek,
2018 187.

Jin Z, Wu J, Yan LJ. Chemical conditioning as an approach to
ischemic stroke tolerance: mitochondria as the targel[ J].Int]
Mol Sei, 2016, 17(3): 351. DOI: 10.3390/ijms17030351.

Liu Y, Lin J, Wu X, et al. Aspirin-mediated attenuation of
intervertebral disc degeneration by ameliorating reactive oxygen
species in vivo and in vitro[ J ]. Oxid Med Cell Longev, 2019,
2019:7189854. DOI: 10.1155/2019/7189854.

Zhang X, Zeng W, Zhang Y, et al. Focus on the role of
mitochondria in NLRP3 inflammasome activation: a prospective
target for the treatment of ischemic stroke (Review) [J]. Int J
Mol Med, 2022, 49(6): 74. DOI: 10.3892/ijmm.2022.5130.
Prime TA, Blaikie FH, Evans C, et al. A mitochondria-targeted
S-nitrosothiol modulates respiration, nitrosates thiols, and
protects against ischemia-reperfusion injury[ J ]. Proc Natl
Acad Sci U S A, 2009, 106(26): 10764-10769. DOI: 10.1073/
pnas.0903250106.

Kim H, Scimia MC, Wilkinson D, et al. Fine-tuning of Drpl/
Fis1 availability by AKAP121/Siah2 regulates mitochondrial
adaptation to hyp()xia[ J 1. Mol Cell, 2011, 44(4): 532-544. DOI:
10.1016/j.molcel.2011.08.045.

Lee Y], Jeong SY, Karbowski M, et al. Roles of the mammalian
mitochondrial fission and fusion mediators Fis1, Drpl, and Opal
in apopmsis[ J 1. Mol Biol Cell, 2004, 15(11): 5001-5011. DOI:
10.1091/mbc.e04-04-0294.



MBS SR A 2023 45

25 H 20 HEE 234555 5 Journal of Neuroscience and Mental Health,, May 20, 2023, Vol.23, No.5

- 333 -

[44]

[45]

[46]

[53]

Lai Y, Lin P, Chen M, et al. Restoration of L-OPA1 alleviates
acute ischemic stroke injury in rats via inhibiting neuronal
apoptosis and preserving mitochondrial function[ J ]. Redox Biol,
2020, 34: 101503. DOIL: 10.1016/j.redox.2020.101503.

Zhang L, He Z, Zhang Q, et al. Exercise pretreatment promotes
mitochondrial dynamic protein OPA1 expression after cerebral
ischemia in rats[ J ]. Int J Mol Sci, 2014, 15(3): 4453-4463.
DOLI: 10.3390/ijms15034453.

Zhao YX, Cui M, Chen SF, et al. Amelioration of ischemic

mitochondrial injury and Bax-dependent outer membrane

permeabilization by Mdivi-1[ J ] CNS Neurosci Ther,2014,20(6):

528-538. DOI: 10.1111/cns.12266.

gl R, IRLL, X B) . PY 2128 T X R B A% Y SH-
SYSY LA ks Sy E s [ 1], EZGBAE R , 2016,
32(7): 986-990. DOI: 10.3969/j.issn.1001-1978.2016.07.020.
Zhou X, Wang HY, Wu B, et al. Ginkgolide K attenuates
neuronal injury after ischemic stroke by inhibiting mitochondrial
fission and GSK-3  -dependent increases in mitochondrial
membrane permeability[ J ]. Oncotarget, 2017, 8(27): 44682-
44693. DOI: 10.18632/oncotarget.17967.

Grohm J, Kim SW, Mamrak U, et al. Inhibition of Drpl provides
neuroprotection in vitro and in vival J ]. Cell Death Differ, 2012,
19(9): 1446-1458. DOI: 10.1038/cdd.2012.18.

Guan R, Zou W, Dai X, et al. Mitophagy, a potential therapeutic

target for stroke[ J ]. J Biomed Sci, 2018, 25(1): 87. DOI:

10.1186/512929-018-0487-4.

Andrabi SS, Parvez S, Tabassum H. Ischemic stroke and
mitochondria: mechanisms and targets[ J]. Protoplasma, 2020,
257(2): 335-343. DOI: 10.1007/s00709-019-01439-2.

Shi RY, Zhu SH, Li V, et al. BNIP3 interacting with LC3 triggers
excessive mitophagy in delayed neuronal death in stroke[ J ].
CNS Neurosci Ther, 2014, 20(12): 1045-1055. DOI: 10.1111/
cns.12325.

Hwang JA, Shin N, Shin HJ, et al. Protective effects of ShcA

[56]

[57]

[58]

[59]

[60]

protein silencing for photothrombotic cerebral infarction[ J ].
Transl Stroke Res, 2021, 12(5): 866-878. DOI: 10.1007/s12975-
020-00874-1.
Sciarretta S, Maejima Y, Zablocki D, et al. The role of autophagy
in the heart[ J ]. Annu Rev Physiol, 2018, 80: 1-26. DOI:
10.1146/annurev-physiol-021317-121427.
Kumari S, Anderson L, Farmer S, et al. Hyperglycemia alters
mitochondrial fission and fusion proteins in mice subjected to
cerebral ischemia and reperfusion[ J ]. Transl Stroke Res, 2012,
3(2): 296-304. DOI: 10.1007/s12975-012-0158-9.
Zuo W, Zhang S, Xia CY , et al. Mitochondria autophagy is induced
after hypoxic/ischemic stress in a Drpl dependent manner:
the role of inhibition of Drpl in ischemic brain damage[ 1.
Neuropharmacology, 2014, 86: 103-115. DOIL: 10.1016/
j-neuropharm.2014.07.002.
Xu B, Zhu L, Chu J, et al. Esculetin improves cognitive
impairments induced by transient cerebral ischaemia and
reperfusion in mice via regulation of mitochondrial fragmentation
and mitophagy[] 1. Behav Brain Res, 2019, 372: 112007. DOI:
10.1016/j.bbr.2019.112007.
Cruz CM, Rinna A, Forman HJ, et al. ATP activates a reactive
oxygen species-dependent oxidative stress response and secretion
of proinflammatory cytokines in macrophages[ T 1.7 Biol Chem,
2007, 282(5): 2871-2879. DOI: 10.1074/jbc.M608083200.
Loor G, Kondapalli J, Iwase H, et al. Mitochondrial oxidant
stress triggers cell death in simulated ischemia-reperfusion[ J |.
Biochim Biophys Acta, 2011, 1813(7): 1382-1394. DOI:
10.1016/j.bbamcr.2010.12.008.
Su SH, Wu YF, Wang DP, et al. Inhibition of excessive
autophagy and mitophagy mediates neuroprotective effects of
URB597 against chronic cerebral hypoperfusion[ J ]. Cell Death
Dis, 2018, 9(7): 733. DOI: 10.1038/s41419-018-0755-y.

(e H 393 - 2022-07-30)

(RS - X8 2%)

ndmh.com) &4 14 A

<ﬁ%&%5%ﬁ1i>%,
TR AL T E R E

EUEGECE

83191160, 83191161,

HEDSS
i Iob &5 B X

W sEF A GIEX L&, BT B A # 3 % (www.jnmh.cn), /R 3% 4 (www.
75 W 3k (http://www.jnmh.cn/)

e Ay &% i 5w . (010)

S HE L



