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Abstract: At present, the prevalence of unexplained renal injury is increasing year by year, and its mortality rate is also increasing year by year. It
has become a highly prevalent disease, which not only affects the quality of life of patients, but also causes a serious burden on society. Autophagy of
damaged mitochondria also plays an important regulatory role and is critical in renal diseases. Mitochondrial autophagy protects renal tubular
epithelial cells by removing damaged and dysfunctional mitochondria and reducing the accumulation of reactive oxygen species, which is an important
mechanism for mitochondrial quality control under physiological and pathological conditions. Therefore, the removal of damaged mitochondria is
extremely important for the body ‘s homeostasis and survival. The purpose of this paper is to seek target regulation through mitophagy —related
pathways in order to provide ideas and strategies for the prevention and treatment of renal injury and delay its entry into chronic kidney disease.

Key words: Mitochondrial autophagy; Kidney disease; Kidney injury; Cell death; PINK1/Parkin pathway

LR ATEAN A K T B A b & 45 AT
BAAERT, Ui i A A A A B R AL 5 7 A —
RRIRTY . SRy A A AR BE T 95% L
R B Ha R — BRI T, T AL B g AR 3l g
B ORI AR s R R R
FLBE i JORT DNA 75 A B4 48 10 s ) e A 4 4, ik
T ANEE LA AR BT , 2 EOE A A0 22, AT 2k
— A UM N R A 1 R A . SRR R
T 5 R A LR SN AZ AR 25 5 U R A /MR
W/ MA S IR B A 5 o AR R AR A e et

fEE TS : 242(1992.4-) , 5 AR @EREL N W05 A A B B
A F A AR AR S

IR R (1977.3-), 55  WILIE BN, 1, #0%, FENF
Oy T A R SR AR Y

TEERINRET R AZRRARN . 3 24 AR A B Wl
B 1L, [, A2 A 2 AL R Z b A R Al U
HH, A TR =B AR I JCROK
i, AN, LRI PR 7 A e T LS Lok A
B R AR AL, T S AL TP O ME R
AR LRI, T NVE G 2 R R R
W WA 3t ' /N BRA IE Y 2 T0% YV 5 6 £ O 2R AT
HEE, DRSS P 3 0 2 T s B/ VE R e I
P07 HE R P4, HE T B OR AR D RERE AT, []
W75 B /N b BB A LR R F . BIFSEER V]
PAPELORR B A PRI /M B AT =4
SEAY /WIS k=7 AN e i1 e B2 TR L N E|
W Jee— ol B B R 2 R A B i A P 2 — o 2ok
IG5 AT B A L OO A 2 AR

1176



% 38 5 3
2025 42 H

B 5
Journal of Medical Information

Vol. 38 No.3
Feb. 2025

S PPBOAE DG, ZoRi IR A R TE Y S 2 B
FE 37 114 & S ML A 96, T RE X B IR 24 vh i 4
MR T B AR OGS . AR SO EOR AR A o+
PHPEHLTILE B B0 oo B A S VR T i i T4
AR RN =LAl e e IR (- WA= ] il o) =
P03 1 18 1 B e P (TR 7 B BRI Al S L
1 &Rk RS MRt T

ARk A w5 B AE H A JE bl
REIEEEA, 5 AWRIASSSIE A v - R A T
R ORI W & A A A B R B | o A
VR, ki AT R E R AR AR
Z1 40 A G AR 58 A SRR ORI, DL KCAE BB
i 32K i S B MRS TR IR I S AR, Sk Ak
35380 38 2 B A2 408 ) b ke (R 4 i A= A7
Al 2Rk A WS AN AT T 22 E A A AR AR
=9, S V22 FRERT LA i & (] — 4 v ek A
FI W RIAIEAET . Bl sz SN T R I RE
FFRELEAFE RE M . AR AT R R AN I B A
e B LA () — AT B2 32400, 20 M PT L3 3k 4ok
1A 9 W 2Bk B sz B A R AR PR Aty . Al
L7 35 L, 2 AR ) 50 S R 5 SR A
Wi (I RE T I, BB ARk F N BR S S, 84 4
Mo REZ st BT, A JUREE [ BTAT LAy
LR F VR AN RLE TR RE T o BN, Bel -2 SRR
F1Z 5T A I Bel-2 ZREE P Parkin
LR H W, FTRE RIS S Parkin ELHEAHE
YEF T Parkin IR AIARE SFEET SR AL S
BH3 W2 11 sk BH3 ALY HG 58 T Parkin A Z0kL
TR, BRI A WG . XTSRRI 5
M) 7] B YR i B 2K [ T b PR S s v R i Ak
5 . Bel-2 M5 HE FH Nix A1 BNIP3 22 I8 1- 8
H o BT FLRLAR A W At , BNIP3 i ik 5
S LR B SRS TN E R A T AR M T
PR, AHARLYE T R] RESE R AR R R Lo
R E W, Beclinl F1 AtgS 43 5185 e IS 2K 11 i A4S 2
PG 30 1 5 B 1) SR T BB A W2 T
380, B DR A R A 1 R AR A — 2
Wi 2 11 R BT BE MR VS IS e B B e b A, IR
Bel-2 5 Beclinl Z 8] AHEAER , H- 24N
B, YRR R A R E AR, E AT RE s A

180

Sk BRI T R S I S P, DAB DR AR T i A ik
SO I, ANMEAEIS T LA 2R AR i AR
— PG BRI A
2 Lk B IR R 7E SR R 1E A

TENEF 0 2P E B O rh, oRiiA gt K i
AR N2 R ZRAARA 2253 54— 30 v o /NS B
H ISR A KO, 7E SRS B B 0 BN
21 i ARSI B S AT 2 [ B, ol FEAAR P 258k
GEEAR, FERIAL B N, 2R A BB H A T
L, SR S NS Hh 4 R4, RN 15
9 AKT BB v WG 3 SR 4 B B, SR B Zohr
PRI & A 240 AE B VIBR AR /N B RS v | JLA) o
LR B>, B Shifit 15240, DO
IS Y — AN RFAE . ORI K A B N T 2ok
KRBT F)EE, O R RS2 A SR AR TS
B RAF LRI, DRI R ) & A T RE stk — 2
SECEB . BB P LR F g Az
FFE M SRR LSRRI F 5 D RE B A O, R
g ATP = Az gl b TR A B AR R TR R
HCEES R AR KT AN, TR B, ATP 1Yk
Z PN E I 55 AW T ~ IV A e 1% i % 200 e
3 CEABRR M, KRR SR LRk B
WEAE A B WA DR AP AL s , FER I AR 1 T Zokr
A 19 W AT AR Ay — Tl 97 A P B AL 975 =
R ARt B B LR AR REA , DR UEAN B AATS 05 2ok
AT P Yo R L T2 0 i AR S5 800 A5 ) 7 A 1Y)
ROS 7E B St BOWAE T o ZoRn A S A A
R 375 b 5 35014 e A BB ] ] B 412 9 T B 1 A R
BEUEIIA BT B NE AT, B S A
B W YRR AE L
3 PINK1/Parkin /t S:&#i{k B E S5 P IER

i, ZhitkAmsrmiis, HEERE
PINK1/Parkin /- Zbifk A Wik . il zh 9 4
Jl v B R T R B AR AR SR PR RO DG HE
PINK1 Al Parkin /S48, PINK1 J&—FpZbi RS
245 I AL (4 I L Parkin J2 40 M B VZ B B3 i 4%
it 7E S8R R Z 3 AR, PINK 1 2H UM 5
A PIBEE, ETIR B P IS L 2 OC (25 T AR 1 g
(PARL) YT, I e 2 4 B B R, b A 5%
FEBH LE PINK1 %t A PARSE, DA T RS SR AR S L 1y



% 38 5 3
2025 4F 2 H

S PSS

Journal of Medical Information

Vol. 38 No.3
Feb. 2025

421 PINK 1, PINK1 78 2R A4 473 1) %Az 45 2 4
JiLAE S0 AT 2 B g kR Ak
PINK1 7EER BRI R ML B, DAGOR ARSI LA
L F NIRRT IR BTG I 324E Parkin J5 , 4k
RERIME I 572 ZA0J5 1 Parkin 254, X4 PINK1
PRAL T 277 ZORE TR AL, X B 3L Parkiniff—20 5%
TGV B SZ AL AN, 44K PINK 7EZRAE
PR T 1 A 0K Parkin DA 5T V45 JIe S 42 31 24 e A
ZAh . FESEAE R RIR)T , Parkin 17 AR ARSI
BE L RELRAR G B | MRS RN 2,
A5 AU SRR ) A WV BRI 2 . Parkin /5
(IR [ W 252 PINK1 22511, PINK1 B2
TRRIS BRI A 1 2 S22 Parkin W5 | BI3Z 5120k,
KAy Parkin SZ24KM, PINK1 Xf T8 3 B2 1k Parkin
FNZ ZORBT B3 S mE 2 O E B, — T R
RO B2 AL FoxO1 HLMBI A FH s BEAIR T PINK1 Ry
ik, Parkin 06 32 B, #E T S BRI L PR A E
HENERR, FECE R 2Rl p-Fox01 FEHFE
ik i 3 M, PINK 1 Parkin 2K (12635 W3 T7H i, o
MRALIY FoxO1 LU BIREARME I T PINK1 (Y235, #E1
WS SRR O A W, 0L RS BT R L DT
BRI — s . LA, e A K B (USP30)
XL Parkin /™LA AW . Parkin 38 7] DL 4%
5 A WA AT EAE T RS GORAR AR, H7R
T Parkin 5 Beclin1/Vps34 &2 A WIA93E 7] Ambral
FEAEFHLAISA LA A, ZohR B bt i,
Parkin F1 Ambral 2 8] i9AHEAEFRG N, Ambral A~
J2& Parkin SRR Gy (57 T T 19, (F 38 38 % LB 3
() Vips3d T8 75 W 1A (14 S A A ) R Az , b 2
IRIEZE BT, Parkin Al Ambral A EAEH 2
—ANEHELH], TS Parkin /S ZOR A F 1
MR ZERA Y, HE, Ambral 12 5155 Parkin
1 p62 AEMKHFPER LC3 AR Zobifk B, 5
A SZIGHTESE R, PINK 1 Al Parkin 26K /K ST Al
VT R O A A0 /0 BB TRY B /N b Y R4
W , B PINK1 5§, Parkin RI3H543-00 451403 B /NP 40
JiL R P R AR [ W, 0 B B /N A L 1
B 45105 75 5 I 2B B WEFE PINK1 A Parkin &
SOBUHE PR A B 09 B/ NE R g oI R TR PINK
K Parkin B E R B /N B SORLR B A

PPV o LA B 7T 2 I e 2bE B
P WL B ZORE A 1 s BEVE BR HLAE M B 44
[ FRRR I 1) B A A2 rh e 2 G F PRI, A
PR 4500 78 BE 2 32 S PR 3 i P I VR -3 B R
i H KT B R B S N S i RS . 2k
RS 5 B AR A e 5 5 /NS T B Al A4
FNRIE e ZR ) PR, SR o 2 R A 15 gkt
AERFANME T DRI B B 0 B oy S
B

LRI A WA ETE R R, 2B ISR AY
—ANEEEORE . BRI A T PINK1/
Parkin 38 B I0E SORL A 5 B PTG B /NG | R 20
WML, HHS BTG BT
1(SIRT1)#E &2 TEA G, B R4 B B . 7R
B A7 33 5% 5103 ) , PINK 1/Parkin 38 8% 54006
Z 5 AW/ MATE B, W32 B SRR A TR A, Db
TR E AR RS & S RSB Z R 3
SRAE/MARRIE R, ST T WA S R R &
P LA S LA A R A, 8% T MR T &
Az RTINS B I D R B AR
R AR B 45 e] 9 PINK1/Parkin &
F AR SELORAAR 7 I BRI E W Zeoni iR 451 4, FRE =
4l ATP AKEAH XA AL B 8 7, Rl o e ek
e, P RS RO R A R LoR AR T g
R A7 o S, BOREAA 1B WA E A A B S
EBORVET, PRI ST RS2 40 B BoRn A T O
' I f R 8 G EE
4 Rk B S SRR

LRLR AW 5 Z R0 RSO EAIA OC, iR
PR 47 A5 B e 0By B PR B o %o ok P
A0 i 2 B 5403 S 8, BNTP3 LA HIF -1 48 (1)
A I BNIP3 i 3k ] i 4o 14 [ 6, 1] BNIP3
YA AT GOoRiAAR B BEAE T, BNIP3 S 3 1 Zkr
TR H AT RE & A e Ve B L IR 4R A e, 7R
e g 1) DL AT v R LA 17 A A /)N U
RIvh  AORAR B W AE T /N AN P o Mg 3
DO T AP LA . TR RE A ] 2D
1, $ERZRLA A WA RS B v B e W ML 22
] A BEAFAE DRI B B VR PR, TR BRI B o A A
b, LSRN B P LOREA B R FNZORLAA 3

181



% 38 5 3
2025 42 H

B 5
Journal of Medical Information

Vol. 38 No.3
Feb. 2025

HHRIRMUCE R B NG LR 3 Wi 42 7]
REAR B0 DR B s 1 A B . 8 5 R B Wk
Z 1) FSGS /N FUREHY 1) B JIE AN 285 & 14 FSGS 15
IR 2 7 N Ik =& o A ) 148 s L ES 7 AN
I 5 FSGS H A 4t B4 45 Z [ A EAE SCHR ) A it
FERWIP, 3 K BRUAE AR TR 5 1 B A
FErf GRS ED IEA RRRE S
A PR R R TR A e, JF s TS
PEACIT . BeJe , ISR oE 3R S A F AT fig
TE VRIS PR PR th A HE DR B VR o
5 BEMRE

TEd 0 HAE L dobidk B WEAE B B 1
T 1 Bk e . ZobidA B e Y i S5 T
TRl R B AR B R VE T . BT, BARE
2L WA T LR GRLAR B W) S HL  (HTE R 1Y
ZRAER AL 5 32 S, LA E AT A A AR
FHSRR s B B KT TEAR R BE EAANTERE
LRI R RE P LR A i, d T RE 2 2
AT BRRWT G R E R R A Tt — 20
5. 2T B0, KB LR A W5 B R 0
B R G G ABLRA B W AE PR (9 264
ARA DIVE AR T BILER i AT A . PR, AR OR 5 22

T LR S M LR [ WA DG PR B 1 3l
PIBORBEATINST , DLt — 20 T M EORLIR B aere 1 40
P EIFEH]

S 3R

[ Eok B, EIR T 245 6k 20 B AR 3 [ 25 2B 1 I
57 B 4 AL AR A OL)]. F B B 2513 8 2 &,2023,30(1):
170—-175.

21 %, B A%, 8 %, % PINKI A~-F60 LAk A3 X R E
RN R MR LR Hra ()] P EHEFER,
2022,38(10):1472—1480.

[3]Carraro M,Bernardi P.The mitochondrial permeability transi-
tion pore in Ca* homeostasis[]].Cell Calcium,2023,111:102719.

[4]Panisello—Rosello A,Lopez A,Folch—Puy E.Role of aldehyde
dehydrogenase 2 in ischemia reperfusion injury: An update [J].
World J Gastroenterol,2018,24(27):2984—2994.

[5]Lu H,Li G,Liu L,et al.Regulation and function of mitophagy
in de—velopment and cancer [J].Autophagy,2013,9 (11):1720—
1736.

[6]Rabinovich—Nikitin I,Rasouli M,Reitz C,et al. Mitochondrial

autophagy and cell survival is regulated by the circadian Clock

182

gene in cardiac myocytes during ischemic stress [J].Autophagy,
2021,17(11):3794—-3812.

[7]Yu S,Du M,Yin A,et al. Bcl—xL inhibits PINK1/Parkin—de-
pendent mitophagy by preventing mitochondrial Parkin accumu-
lation[]J].Int J Biochem Cell Biol,2020,122:105720.

[8]Liang Q,Wan J,Liu H,et al.A plant nonenveloped double —
stranded RINA virus activates and co—opts BNIP3—mediated mi-
tophagy to promote persistent infection in its insect vector [J].
Autophagy,2023,19(2):616—631.

[9]Yang B,Liu Q,Bi Y.Autophagy and apoptosis are regulated by
stress on Bcl2 by AMBRAL in the endoplasmic reticulum and
mitochondria[J]. Theor Biol Med Model,2019,16(1):18.

[10]Lin Q,Li S Jin H,et al. Mitophagy alleviates cisplatin—induced
renal tubular epithelial cell ferroptosis through ROS/HO —1/
GPX4 axis[J].Int J Biol Sci,2023,19(4):1192—1210.

[11]Meng L,Gao J,Mo W,et al. MIOX inhibits autophagy to reg-
ulate the ROS —driven inhibition of STAT3/c—Myc—mediated
epithelial-mesenchymal transition in clear cell renal cell carcino-
malJ].Redox Biol,2023,68:102956.

[12]Ashkar F,Bhullar KS,Wu J.The Effect of Polyphenols on
Kidney Disease: Targeting Mitochondria [J].Nutrients,2022,14
(15):3115.

[13]Sivitz W1, Yorek MA.Mitochondrial dys—function in diabetes:
from molecular mecha—nisms to functional significance and ther-
a—peutic opportunities[J]. Antioxid Redox Signal,2010,12(4):537—
577.

[14]Zhao RZJiang S,Zhang L,et al.Mitochondrial electron
transport chain, ROS generation and uncoupling (Review)[J].Int
J Mol Med,2019,44(1):3—15.

(15|58 8 KR E AFLAlHe oA EEKER G %
WER D R E M Bt B RS ()] %8 B4 B, 2022,8(23):44—
48.

[16]Wolf P,Schoeniger A,Edlich F.Pro—apoptotic complexes of
BAX and BAK on the outer mitochondrial membrane [J].
Biochim Biophys Acta Mol Cell Res,2022,1869(10):119317.
[17]Lysyk L,Brassard R,Arutyunova E.Insights into the catalytic
properties of the mitochondrial rthomboid protease PARL []].J
Biol Chem,2021,296:100383.

(18] B2 76, 235, Zue sk, F A K7 s ke s 7 238 X R
PINK1/parkin A~§ & ¥tk B L 69 4E RAT L[] F B F B Ak
E 5 2 %,2025,31(1):43—48.

[19]Wang Y,Dai X,Li H,et al. The role of mitochondrial dynam-
ics in disease[J].Med Comm,2023,4(6):e462.

[20] E 35 K35, 3 %, % L T PINK1/Parkin i 34 A~-F 49 £



o5 38 4 3 1] BEER Vol. 38 No.3
2025 42 H Journal of Medical Information Feb. 2025 & ik

AR B IR BR 3T AR AR B R R A )] 8 88 B AT K
5 3R.2023.46(8):991-996

[21]Di Rienzo M,Romagnoli A,Ciccosanti F,et al AMBRA1
regulates mitophagy by interacting with ATAD3A and promot-
ing PINKT1 stability[J].Autophagy,2022,18(8):1752—1762.
[22]Yao RQ,Ren C,Xia ZF.Organelle —specific autophagy in
inflammatory diseases: a potential therapeutic target underlying
the quality control of multiple organelles [J].Autophagy,2021,17
(2):385—401.

[23]Tang C,Han H,Yan M,et al. PINK1—-PRKN/PARK?2 path-
way of mitophagy is activated to protect against renal ischemia—
reperfusion injury[J].Autophagy,2018,14(5):880—897.

[24]Wang Y,Cai J,Tang C,et al. Mitophagy in Acute Kidney In-
jury and Kidney Repair[J].Cells,2020,9(2):338.

[25]Liu T,Yang Q,Zhang X,et al.Quercetin alleviates kidneyfi-
brosis by reducing renal tubular epithelial cell senescencethrough
the SIRT1/PINK1/mitophagy axis[J].Life Sci,2020,257:118116.
[26]Dai XG,Xu W,Li T,et al.Involvement of phosphatase and

tensin homolog— induced putative kinase 1— Parkin— mediated

mitophagy in septic acute kidney injury[J].Chin Med J,2019,132
(19):2340—2347
2713 8, 246 R, 3535 5 R F EF A4 SIRT1-FOXO3—
PINK1—Parkin il %/ 89 & 4K 8 "B AR S B S fn -3 12 250
A5 AR BT R [)). R E B 25,2021,49(11):1148—1153.
[28]Fu ZJ,Wang ZY,Xu L,et al. HIF-1ao—BNIP3—mediated mi-
tophagy in tubular cells protects against renal ischemia/reperfu-
sion injury[J].Redox Biol,2020,36:101671.
[29]Fujimura R,Yamamoto T,Takabatake Y,et al.Autophagy
protects kidney from phosphate —induced mitochondrial injury
[J].Biochem Biophys Res Commun,2020,524(3):636—642.
[30]Kawakami T,Gomez IG,Ren S,et al.Deficient Autophagy
Results in Mitochondrial Dysfunction and FSGS [J]J Am Soc
Nephrol,2015,26(5):1040—1052.
[31]Cui J,Shi S,Sun X,et al.Mitochondrial autophagy involving
renal injury and aging is modulated by caloric intake in aged rat
kidneys[J].PLoS One,2013,8(7):69720.

Wk H 41 : 2023-12-26; #2101 H 4]: 2024-01-24

G 1 e

183



