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AT IR A B T AR B S, FEZRRR
WS FRYURAE AL B, 2ok iR A v i TR S
E 3 K+ 1 (silent information regulator 1,
SIRT1) . NAD i P 21 35 H /48 H B £ 15 1 A
AMP JE LB 1T (AMP-activated protein kinase,
AMPK) WG A, R A3 T MRS S
¢, 427 PTEN /5 330 1/Parkin RBR E3 12 £/ [
% $% Bf# (PTEN-induced kinase 1/Parkin RBR E3
ubiquitin-protein ligase, PINK1/Parkin) F1BCL2 #H
H AE H £ H 3/Nip3 #£ % H X (BCL2-interacting
protein 3/Nip3-like protein X, BNIP3/Nix) ', #
i o AZ 2 bt (il . e AR ERA ), ixX
SEfES AL SR R AR QM BTG . DT 380 A WA
MIIE L B A i B B A T 58 P (1) 2
FIE AR Z W] T SRR [ WEAE O A
JHEIE AR L B g R AR P 9 i R 9 R P ) A
FH P IR AR AR ) R A, AN
i A7 I HS R RR IR HLE . o SOl W
SR T IR B BB 2 A R85 | B 1 SO AR
o W IR 5BERE 5L FEEA L, W
FEE IR B AR | LRI T RE Y S R IE LA &
c-Jun-N ¥4 # (c-Jun N-terminal kinase, JNK) #l
SRIEIBAEMIGIN 2 IRTEM A PRS2 40 . AR
ZEANERI 2 BUMEIRSE (type 2 diabetes, T2DM)
HHEERERMEM . EIE, EIRFMAET,
MR TRE 2 IR, AR S RN RN
> ERRARITEIRAZ . H AR TR ERRAL, DA
S H5YRR O BE R B 5% 5 N 2 kiR
UIRERERT 1] BB S BUE 4L (reactive oxygen species,
ROS) AnGid 2 . AHMIR o325 LA S e 20 i )
REFIG 7, XBERR AN ', ROS AT L E %
P FLKLRDNA | 2 USRS B Ak i s, A
TMifl &SRtk [, AL TR S =5
e IR AT HARR AR A, M HA ) DL
Vo LR RI FIARLIR B W] 422 AR 5 R (5 5
(i R 3 = I~ R NS S R UNE A N
HEZ PN ZRR S Dy Re S IR Zekida, DL 2eBrid
Z I ROS YR RIS J127, ek IR
M RERNIKBA Y ZIKA 2, B4
AMPK . PINKI1/Parkin, BNIP3, FUN14 254 jik i
H 1 (FUNI14 domain-containing protein 1,
FUNDC1) 4. AMPK J&—F 22 2[R/ 75 2 IR T
B oo BNy MEFEZH RAY = BE SIS ) = R, 7RI
FLAZ AR W) A i g P rh ol E B OCE E AR

F L Z AR T 38 i AMPK & AR S Sk A
F W 27, PINKI & —Ff Ser/Thr i, HA Nimk
BRI F A | o BEE 5 B A5 R RN OR-SF 1Y Ser/Thr
Shitsl, LUK ComiEai . Parkin j2—Fh E3{Z
RN, Mz R 60 R4 Sk A
PSS L Y, Bl AR A AL
RS EZ R AL, DT BR A2 0y 4Ok iR
BNIP3 & —Fl Bel-2 XJEEH, 7R EEEIB-19 K
AHEAE IR B gl S ik, HAR s
T-, NIXJZ&BNIP3 Y[R &4, JE—FPAiT OMM [
[ 85 B AR 1 20’ BNIP3 & LIR JE)%, W] L LC3 A
HAEH MM S LR A 1 B, FUNDCL 2L T
OMM |y IRAE & — L sh P4 A i
ZAk, HEA LR, il 5 LC3 A B AR M
SEEEIS T LR AR v 2

AE 5 E 5 ME B & iR &5 (1 2 (thioredoxin 2,
Trx2) J&— RSB BT AR, i Bk 2 0
ROS R AEFF AR IIBE 0 He 55 PV UESE, fR
77 8 S M Tex2 RS 4 /0N BR 25 2 A T IR 05 3R IR0 RN
fe MUOBEAE , 3 £ 19 ROS 335 Trx2 i 2 I3 4% A
F«B (nuclear factor kB, NF-«kB) KHi: F M7 {4
P B 1K 1 (sequestosome-1, P62/SQSTM1) Y 1
2, BEJE H R S ER S GOk, X R
AR A 0K NF-«B 5 IR 8 RACHUA T2DM K &
HOR . 40 {6 K P4502E1 (cytochrome P4502E1,
CYP2E1) J&—Fhj=A4: ROS B, BEWS5RHE
FIRRFE S OINEEA AL P, RendE P 2/
BROASE TR kB, A 0 ) CYP2EL AT e 1 35 A
NACHT. LRR #IPYD Z5fsk i 13 (NACHT,
LRR and PYD domains-containing protein 3,
NLRP3) 4 Zebifd B W2 IR /)N BB A
(RO WL REFR RS . T2DM S —Fhig PRI R B
HRFIEJR I B AR MR B A 2 . IR AR EETE
JBR 5 240 W AN JE BT AR R, T HOBUNR
IR YT AMPK & 42 1F [m] 8 55 SR04 [ R 48 1
MEEA, JFE R FEET ORI BT B
Mg 240 L, AT Ok 0 1 P AR E R g i R S AR B
Guo % " FAFHE FR A 451 T2DM Hh (1) B 40 it 151 453 455
R, RIS B J) 2297 75 (sonodynamic therapy,
SDT) i PINK 1/Parkin i 4 A3 %M il B 24175
S P AN s, MMIEkE T2DM, &5 bk, £
LA B WX TR IR g | & AR 25 L 2 AR
EER=WALiE
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Fig.1 Mitophagy mechanism
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Table 1 Mitophagy mediated signaling pathways and diseases
FR1 ZHEBEBNSHESERSER

ERepimn PR SE L FERHE P SR
AMPK Rz F K B 2 Ak — EEiy AR o I TR 5 [27, 41-42]
PINK1/Parkin ZRWHIMEEA%2E  OMM AL R MERGHR DM BR . B [43-47]
BNIP3L/Nix JEZ HWBIIERAZIAK  OMM B g IRZE [30, 48-49]
FUNDC1  HRz skt a2k OMM R OIMEBER . QLA E. e RSP FE MR [32, 50-51]
FKBP8  JEZ RIKMMEEAZE  OMM Rl it [52-53]
BCL2L13 ARz H#KBIEEAZIAK  OMM CcCCp Fi . ARG o I3 R B AT 50 [54-55]
NLRX1  JEZ 5K 2k OMM/IMM S8k Rl R BRI il . 14 R GUe i AR [56]
PHB2 FZRZWRBIEEAZA MM CCCP/OA g6 [3, 57]

—: ATELRMGEN; OMM: ZORIRIMEE; IMM: ZRRiIRNME; CCCP: FRALHALMIMAAIENE: OA: HIHRA.

21 AMPKNEWMESHEBHEENAERKE
fRBERR

SRR 0338 T BUE AR (LR IR ATP
AR, B AL AMP Fl ADP 7K (138
Jn. AMPK A9 3TE M LR T A A R A, DA
FECE AR Ao ARE . AMPK G i 3
AR AL s PEPE S5 SRR Fr g (&1 2),

A $5 unc-51 ¥ 3B 1 (unc-51-like kinase 1,
ULK1) . Atgl6L &5 Y nyAH BAEHI LA K75 Zohn
1 B4 72% ] T (mitochondrial fission factor, MFF)
PRI 2L 27

AMPK 1] DL3E i ULK1 5 S 26 k7 7k 1 0,
ULK1 /2 A Wik i BiFmas ), # AMPK ) iz
R AL . ULKI 25902 AR A A &
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£, 55 F WA C 5 1 101 (autophagy-related protein AMPK i 1 52 b MFF {2 #2447, DI 1 BR 32 6

101, ATGI101) . H Wi AH ¢ 2 M 13 (autophagy-
related protein13, ATG13) #1200 kDa 7 i il %
% A B AE H 8 1 (focal adhesion kinase family
interacting protein of 200 kDa, FIP200) DI K&
ULK1, X6 #0-2 ULKL SR E Y >, 108
FEBWEAMLE T, mTOR Z 4% 1 (mTOR
complex 1, mTORC1) 5 ULKI1 &2 &4+,
mTORC 1 3l i 2 1k ULK 1 F1 Atg13 Ml [ w
M0 YLk = AE e LT, mTORC1 W& AW
fif 25, ULKI1 F®ERR 3 in, ULK1 AT L5 AMPK
S5 I AMPK R AL, MITAES: AM &L
AMPK 7] UL i) Atgl 615 SRR Ak, X2
— ML EEEA, FEAEEY RSN S
Atg12 Ml Atg5 JE U 59 0 Atgl2-Atg5 LI i
E3 HF % £z B 1% vk, R 57 0 IR Bt 2 BE R
(phosphatidylethanolamine, PE) 5 LC3 fii} Bt .
Atgl6 [ EZIIREEHS Atg12-Atg5 B AW 2 4 1k
WIE AL 805, DUR sh& Rk A . &Ja,
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FEVERT, PRabZRi iR zds it S ik Mg
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Fig.2 Schematic diagram of AMPK pathway improving insulin resistance
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2.2 PINK1/Parkingt SHY &Ik B IEBER B R
i

PINK 1/Parkin 3 % 7 £ i 04 [ Wi BF 52 5
Z O TERA LRA RS OL T, PINKI 51
F|OMM, TEARHL B o ARG Z2 P A 2 1 il
(presenilin associated rhomboid like, PARL) Y&,
SR R  A h AT R AR T ORI Y
BT, PINKIT AN -FE# DRI RE i, AU A
OMM | /. B Hpifbiz %, 3445 58 Parkin
SEER DA K o R 85 G IRz % . Parkin PRLHA 14
TPENZ ZFE (UbD) Z5H3UF AL C sngh i .
K5 PINK 1 #EA0 T Parkin 132 2 FEE5 R P 1) 1o i
PRSP B R AL Ser65 v mi Ak HL#EWERR 1L Parkin, 53K
Parkin (175 £k, 1 1% £k (%) Parkin 7] LLiZ 2R 4k 2 Fh
OMM E Ry H BT, (4. ZobiikaaEn 12
(mitochondrial fusion proteins mitofusin 1/2,
MFN1/2) . C B4 | (hexokinase 1, HKI1) .
RAS [f] & W K & W it T1 (ras homolog family
member T1, RHOTI/MIRO1). MitoNEET/CDGSH
T BRI 45 4 B M 1 (MitoNEET/CDGSH iron-
sulfur domain-containing protein 1, CISD1) ., Hi [k
A4 5 4 BH 25 38 1 1 (voltage-dependent anion
channels, VDACIL) . £k fi 1k B 4 5% i i 20
(TOM20) 25 ', SR 5 w22 W 2 W OPTN Al
NDP52 P Je 5t 26 22 %5 v 11 p62/Sqstm 1 AH B/ DA
JashZkifk ame (K3) =7,

HOE T 55— Fh PINKL m AL, R R
PINK 1 (945 M6, PINKI [ B 23 i
PR R KA, MR 5 W B PINK [6] 54
Hh 28 ML) RS e T A A 2 A 0 PINKI
AR AL E I E LR AN 3 X, fff PINK1 fEfS
55 Ub il Parkin-Ubl Z5 #5455, JFAE Ser65 fi Ak
BERRALEAT] . (EAFE R, OMM & H— Bk
Parkin 72 Z 1k, Mfnl FIl Mfn2 5t 2> 9l 3 11 i 14 4
fitt, PELMARIEEL, LRRIE R B T 3241
Eoy AL NS e 95 122 A LN = ST = 1% S i) S 2 % TN
HBE I B, BRI SRR T 25 ) 9 B Ak
TRl ool

IR A5 M B &K H it 4 (bromodomain-
containing protein 4, BRD4) J& TR 45 k4 3 F1 K st
SPESHE (BET) HEH RS, JQI /& BRD4 i il
iz — s TR SR UE T, B R /) BRI
BRD4 i #3017 PINK 1/Parkin /- AL RiAA [
Wi, FECZILRARI IR L) BE S 1O S5 A

UifesZ 1, FHIQ1 # BRD4 A% & PINK 1/Parkin
A FROLR AR A W, T HFD 755 B0 IR L
WU . 55 — WUAE 58 & BH, HRR R K JE R
(mitoquinone mesylate, MitoQ) 1] LATE T2DM Hif
i PINK1/Parkin i %, FRZORA EH W, MIMTEL
T WU B S DR 0 AEE ARG,
PINK 1/Parkin ) & 35 7 1] g 7€ £ A7 IR (14 PR 1l
W P R R 7Y e, PINK1/Parkin i %
ZHERRATET, SOMRAYT IREEHE TRrmARE

IS, FREenaRZL B IR il & ek
W, S R A Al & B W R, nZk
B AR fiT A B9 #E Y (mitochondrial-derived vesicles,
MDV), EATERRE 3245 1 B 1 G2 8ty 20 il 4
VEATREAR 72, AFSTIE, 7E HeLa 4iffiH, KRR
1% (cannabidiol, CBD) 1555 Parkin 15, &
B AR SFE ML A, HEWEE T MDV
(A P XU T MDV BES SRR v, B
TE IR FUER S 5ERK B gL S5 MHLH AR
RIS

1£ PINK 1/Parkin #8514 2R R0 AR { W rf, BR T
Parkin, &4 HAh JLFRZ 2 E3 % 8F, 1 Gp78.
SMURF1, SIAH1., MUL1 1 ARIHI, t7EZHRi{A
W AR R 7Y BUSR PINK 1 /Parkin i 5% £
FEIR TS B T e, (A JLRNZ G R A R
FE IR G IE
2.3 BNIP3/Nix/ SHI ALK B IR B E RS =M

BNIP3 (14 i i £k 2 175 5 b A 17 Wi () 3 22 5k
2. BERR 1L AY BNIP3 5 LC3I BB Ay 454, LC3II
SRR A MR B 2 LN -, JF H BNIP3
e Ser24 {7 1 1 R AL ] DLt — B4R HE 2R F0 g .
NIX AL E4 5 LC3 454, LC3nf ISy &I TR
Z K M & # 1 (y-aminobutyric acid receptor-
associated protein, GABARAP) %54, JE i LC3-
GABARAPE Wy, ARk I WA ] 52 b A 11 5y
b1 1Y, BNIP3L/Nix 25 g i 2Pk B0 LR 2 ki
IRIHREREAF A IR, —I0HFSE & F, BNIP3L i) 21
7 HE R 1 K B ik & SR AR 254k . DNMIL/
DRP1 4G5 M 405 Aok 1A [ g, i i PRKA/
PKA & 4% W52 1k BNIP3L, 1] L% BNIP3L
VLRI [ WA A BRI 4 X T
SV, ANRFTA BRI A AR RE S IR,
ATREN IR HE IR AP E . Gong 58 ™ HIER], K
1 A4F D (Akebia Saponin D, ASD) 7£ BRL 4fi ity
H 4 Bnip3 A IR REAR LC3-I/LC3-T LLAE, 17417
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il AMPK 1] LA i Se 25 5L | R ENAFLD A& JE Y
JEERG IS PE o T Yao 55 7 J SHLAH B J] 30 2 1 A4
PEFLHE 9 (cyclin dependent kinase 9, CDK9) 41
7113 3 2K 3% SIRT1-FOXO3-BNIP3 %t f BH T PINK 1-
PRKN S AOZR A G, DA T 14 558 40 s 93
JPRCR . XIS AR A T AN [l i Sk F
WEAE IR TPl REAFAEAH ELAE I
2.4 Sk ST FUNDCIE MR S EHmn
IEH 2T, FUNDC [T 1 43591 o 26 11 ey
Src F1 % 85 [ 14 BF 2 (casein kinase 2, CK2) 1F
Tyr18 Fl Ser13 i s, FHYBERR AL FT I, B A1
T, ULK1 7E Ser17 o7 a5 () 8% 12 Ak R 2 H- v 1R AR
i T ZE J% AL 51 5 (phosphoglycerate mutase family
member 5, PGAMS) 7E Serl3 {3 15 A iR Ak il
FUNDCI 361 77 SN2k i&diifi, PGAMS
Xf FUNDC1 i LB R ALAH EAE R, B S 4o

SR
LRk A7

pes 1}
oo"'...
ao®

..ooﬁouono.l"'t.'o.o-..'o....‘
Phee
oo,
°

..........loot...o.oo'o.o'ou........

o L

ae® oL ™
e

A FwE 7, FUNDCI tn] LS 4 2545 8 1 1
(optic atrophy 1, OPA1) izl JJEHAMELEH 1
(dynamin-related protein 1, Drpl) FfHEAEH, X4k
Rtk [ & B, FUNDCL 5 OPAL RS, M55
Drpl 254, MM SEER R AR Fngbr ik [ g ™

Wu 55 B BiF5E B, 7F HFD M2 3% ) FUNDC1
AR AL/ NEL, FUNDCI B 8k i ik MAPK {5 5%
SR E SN FUIAS €2 % AL NTe -1 4 PN B ) G EXY S =
SRR, IR FAC S ZE A AE . AT A,
FUNDC! A REVA Ty A BT i il , - D5 e il 5
R ESMRAE. 57— DL, 76 R AR
MING6 41 g+, FUNDCI 8§kt = 2 AR BR 15 5
ML RARTIRERES , S 240 A0 T B & R
J&, T FUNDC1 i 3% A il B 36 3 6 1 f R i Y
K, FUNDC1 iy ZbifA F W nl LA i P45 4%
LESINIEE 1S

[ s AR

beg,

é ﬁi&
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Fig. 3 The related signaling pathways of mitophagy improving insulin resistance
E3 ZKhkERNERSERINEXESER
PINK1: PTENi/E S i1; Parkin: Parkin RBR E3{Z Z 7& [ 15 ; JMEZE . outer membrane protein; P62: FAEifA1; Ub: 2% 1k;
BNIP3: BCL2MEAEEII3; NIX: Nip3kE&E[IX; FUNDCI: FUNI4ZEIRIE1; OPAl: MMAZEAEEI; PGAMS: BifgHuhmzs
RIS Drpl: s I FAHICIE L LC3: RUEAR R FREE3.
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7 3R BNIP3/Nix. FUNDC1 4244 [ Ik
ZAREH, 4 FKBPS, Bel-2 ¥ 113 (BCL2
like 13, BCL2L13/BCL-RAMBO) . NLRXI.
PHB2 % . FKBPS8 o] LLlad UL F =0z — it B
W, S M I mTORCT 16 1k, HovE i
SEAE N T /2 RLAAR B (A A% 0 FL W), A Rl 3
55 Atg8 IR . Hndlil, Bcel2L13 Z&EEH):
Atg32 I ZL SR Ry, ol 5 [ KRR Y
LC3- 45 A e EE R A Wi FnZR AR iR B4 5
—IRFGT UL, BCL2L13 4 T ULK 1 &2 A9k 0K
SRR A g ™ AT AT & B ®, NLRX1
5 PHB2 #Rif i LIR 5 LC3 HE45 4 LIiA S Ak 1A
FbE ., R C T BT ZE 7 IR J7 1 2 $E /0
i, fEARKTRE SR Z —.

3 EELNEARMERRERRNEST
R

B3, 4L KB R IR Rl LAGE S R s 4
A NEL NS L E S
31 Ezhi@E LA A ERERERRIRR

A T A 40 40 (World Health Organization,
WHO) E Rz A0 A 19 7 55 52 fifk 25 i 1 5 s 114
AR, [ BBFER Y], OISR AL
] ande], 3z SRR S8 i L B kLA 5
i, mtDNA & i . 2557 A AL R AR ]
L, M HIB 5T ERAR AW T LR, LA
TRZ LR TE T B, X Bk T AMPK-ULK1
(ERCE L E

AMPK JE AR, 8 F1 BE O W A A%
DRGS0 EisdpRET, @ LR
5 R AR MK R S S KR (calmodulin-
dependent protein kinase kinase, CaMKK) £l /i
fifB1 (liver kinase BI, LKBI1) 7% AMPK, ik
) AMPK 52 T K& BT, LA ZHF T A
NS B OE AS R A BB R AR AR,
TR R BT AR . SR AE W A R e
AWFFEIEN], 7 HFD RFER/NR P, B3l e ils
B L A B FE B 1 (meteorin-like protein,
METRNL), J&5# i1t AMPK i S AP i 143 5
Yy 1% 2 K 8 (peroxisome proliferator-activated
receptor 5, PPARS) K415 F 15 R iR Ak,
T ik A8 B LA JBT A 2 A 8 IR B 5] 77
Zhang %5 " WS Y SL I, RAGTEIG R RS R
TR A B s AL T ez s, HEls

Bl AT LU Ik R P 8 53 Bh-ZOoRi A B we- 0 B e T
BN BRI FIA LA S, AT T A A H AR
JREE L. L, 2 shgiil ] DOk ik 5 g
B w5 2 g By AN S i kUL Y Parkin 2
Ik Sy Ah A8 B BR Y 2 AE NAE L IR I R
B ARLATR S5 L B 3 19 Parkin 635, Bk
T B0 A AL FNZ LA R (147 25 52 1 7] R
SRR B g BRI, ds AT DA gk
KNS NITEI 3 1N
3.2 @i R SRR B IRRRRR S R ik
HBARIBHBENGE IR, (H2H ARG B H A )
B YRS TR IR, RHES R
1% S5 5 BB 7R IR B9 K AL h o2 o 0L, F
DARERE 25909 ) 2 i T THRYT IR Hh
AWFFEIRGE ', T2DM f & LRk F g %
A TR, PINK 1 il Parkin (7K | i S8 Ak i
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Table 2 Strategies for regulating mitophagy to improve insulin resistance
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Abstract  Mitophagy, a highly precise form of autophagy, plays a pivotal role in maintaining cellular
homeostasis by selectively targeting and eliminating damaged mitochondria through a process known as
mitophagy. Within this tightly regulated mechanism, dysfunctional mitochondria are specifically delivered to
lysosomes for degradation. Disruptions in mitophagy have been implicated in a diverse range of pathological
conditions, spanning diseases of the nervous system, cardiovascular system, cancer, aging, and metabolic
syndrome. The elucidation of mitophagy’s impact on cardiovascular disorders, liver diseases, metabolic
syndromes, immune dysfunctions, inflammatory conditions, and cancer has significantly advanced our
understanding of the complex pathogenesis underlying these conditions. These studies have shed light on the
intricate connections between dysfunctional mitophagy and disease progression. Among the disorders associated

with mitochondrial dysfunction, insulin resistance (IR) stands out as a prominent condition linked to metabolic
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disorders. IR is characterized by a diminished response to normal levels of insulin, necessitating higher insulin
levels to trigger a typical physiological reaction. Hyperinsulinemia and metabolic disturbances often coexist with
IR, primarily due to defects in insulin signal transduction. Oxidative stress, stemming from mitochondrial
dysfunction, exerts dual effects in the context of IR. Initially, it disrupts insulin signaling pathways and subtly
contributes to the development of IR. Additionally, by inducing mitochondrial damage and autophagy, oxidative
stress indirectly impedes insulin signaling pathways. Consequently, mitophagy acts as a protective mechanism,
encapsulating damaged or dysfunctional mitochondria through the autophagy-lysosome pathway. This efficient
process eliminates excessive oxidative stress reactive. The intricate interplay between mitochondrial function,
oxidative stress, mitophagy, and IR represents a captivating field of investigation in the realm of metabolic
disorders. By unraveling the underlying complexities and comprehending the intricate relationships between these
intertwined processes, researchers strive toward uncovering novel therapeutic strategies. With a particular focus
on mitochondrial quality control and the maintenance of redox homeostasis, these interventions hold tremendous
potential in mitigating IR and enhancing overall metabolic health. Emerging evidence from a myriad of studies
has shed light on the active involvement of mitophagy in the pathogenesis of metabolic disorders. Notably,
interventions such as exercise, drug therapies, and natural products have been documented to induce mitophagy,
thereby exerting beneficial effects on metabolic health through the activation of diverse signaling pathways.
Several pivotal signaling molecules, including AMPK, PINK1/Parkin, BNIP3/Nix, and FUNDCI, have been
identified as key regulators of mitophagy and have been implicated in the favorable outcomes observed in
metabolic disorders. Of particular interest is the unique role of PINK1/Parkin in mitophagy compared to other
proteins involved in this process. PINK1/Parkin exerts influence on mitophagy through the ubiquitination of outer
mitochondrial membrane proteins. Conversely, BNIP3/Nix and FUNDCI1 modulate mitophagy through their
interaction with LC3, while also displaying certain interrelationships with each other. In this comprehensive
review, our objective is to investigate the intricate interplay between mitophagy and IR, elucidating the relevant
signaling pathways and exploring the treatment strategies that have garnered attention in recent years. By
assimilating and integrating these findings, we aim to establish a comprehensive understanding of the
multifaceted roles and intricate mechanisms by which mitophagy influences IR. This endeavor, in turn, seeks to
provide novel insights and serve as a catalyst for further research in the pursuit of innovative treatments targeting
IR.
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