o [E 40 i A4 ) 2% 244 Chinese Journal of Cell Biology 2024, 46(8): 1600—1604 DOI: 10.11844/cjcb.2024.08.0013

SRR B Z FRFIANIIREERS
PRI IR

BT ITEFET ERN REH
(7 PR R 25K 27 R PR A B B B, IR, 137 530201)

TWE &4k R ARk g ol X, B R MR R T 6 KK, de i m et
. REikfo ) eIEiE R 2 F & A B ZRBTF ARG o) —FrF AV 2 R G R E. & FTREAD
A B, A5 Ndn T RE I AT 2 B o 0 R R AR AL B, AT B KR AL S R 2y
BRFTREFAA TR, BAAATEKR, KAIK 540 X125 @0 KR ARG Ko T L5 7T 09
EARRYHEEHR. Bk, ZXHRET KR QL0 AR 48, &4 T PINKI/Parkin,
mtDNA/cGAS/STING. PKR/STAT3/z 5 i@ 343 if %} vf KA AK B "2 T 46 5 5 K G iA4n o) B IE 7549
KA TAR A IEAAR G v A ARG A T B[S PR AT 76 34 T B4R IE

XEER R AN RJEINEThRERERY; PTENS SIS 100 & 400 & 15 588, TR
TP A e S B0E R 13

Advances in Research on the Mechanism of Mitophagy in Postoperative

Cognitive Dysfunction in the Elderly

GAO Ning, WANG Xijun* , HUANG Gang, ZHAO Siqi

(the Anesthesiology Department, Affiliated International Zhuang
Medical Hospital of Guangxi University of Chinese Medicine, Nanning 530201, China)

Abstract Mitophagy is a selective form of autophagy that plays a crucial role in maintaining cellular
homeostasis by eliminating damaged or dysfunctional mitochondria. POCD (postoperative cognitive dysfunc-
tion) is a prevalent neurological complication observed in elderly patients undergoing anesthesia and surgical
procedures. Given the rising prevalence of POCD in the elderly population, it is imperative to investigate its
underlying pathophysiology and develop efficacious therapeutic strategies. Current studies suggest that dys-
regulation of mitophagy-related signaling pathways significantly contributes to the development and occurrence
of postoperative cognitive dysfunction. Accordingly, this manuscript delineates the physiological mechanisms
and roles of mitochondrial autophagy, collating the influences of the PINK1/Parkin, mtDNA/cGAS/STING, and
PKR/STAT3 signaling pathways on the modulation of mitochondrial autophagy function and their involvement in
the emergence of postoperative cognitive impairment. This provides a theoretical framework for the prophylaxis
and therapeutic strategies targeting postoperative cognitive dysfunction through the perspective of mitochondrial

autophagy.
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AR e B XU o S5 46 I 40 s, 72 3%
AHMARYT . SETEASE TSR 2 T R EEAERH , K
SERENEZ BIEAE AP TR E R ZE SN
TRAIAN IR 25 s M, 2Rk AA [ W A 4 R 2ok 1A
A EEN S —. TR FRY, s AR
TR LR Rk WG 5 WA RGN VI, Y
AORLAR [ W H B 0 AT 5] A VF 2 ph g R AT PR R
e, UG AR . BT JR KBRS (Alzheimer disease,
AD). xR M PR E R S R R . RIGINEI DR
[% 15 (postoperative cognitive dysfunction, POCD) &
— P TR R EMHERGMERIFRIE, 5
T 2 P IR AT VRS A AR B L . BEE RYT
IR B AS BT 2 e AU A R R 7 F7 SR I I G, A1
SIS AR L ) OB R R, Sk B W IR ik
N POCDHIBF S/ 2 — o ACHt B 7 W43
KRR H L RS /R POCD A (R 7t e it A7 i
LLSYTE B POCDH A ML, 9 POCD I LA A i
TTIRIES%

1 Rk BERETR

TENVE N, B — 0 E R, AR
BB 2 A R 20 L P 25 A A 2 38 T I A o R AT B
T YERF A ML AR AS R 5 OCEE B iR R 1 2 4
Muv& 3l , 40 ATPA A% i 4% (reactive oxygen spe-
cies, ROS)/™ A FI A o T- 55 (137 iy . Bk A H Wk
MR R R B BRI T, AFEROS, G,
B S N E T, 4B AR P R 2k A IR 2%
A543 , SR SRR RS e e 2 N B A
I T8 R, WTTAERFAE N A B RS e . ZehifA e
Wik A — i L R ) 2 e 4 R SE I 22 g A% DA
R 10 XA P R s R, 3 R 4 2R A4 T
o (EM LR T 2okl A 5 Wk 32 2EE e P b7 2
BEAT, —FhoR 5K 0 5 A R DR 5 3 8 1(PTEN-
induced kinase 1, PINK1)/1H 4> #%J & [ (Parkin) f< i
BARHOR R AR B W 53— P A R 2 AR A 3 1
doRifR FES, BbAk, O A DGR 152 5% 3 (micro-
tubule-associated protein 1 light chain 3, LC3)& £k Fi
REWMEZEZ5HA. LC3HE 4 LC3-15
MLC3-IR, IEFAHOLT, FE L LC3-IRIE, 1 H

mitophagy; postoperative cognitive dysfunction; PINK1/parkin signaling pathway; stimulator

Wi i A, LC3-I T 292 AN TE il LC3-114Y, [Alitk
LC3-II/LC3-1/2 H MR R R 12 TR bR iz 3R
T B R A4 LC3 2 8] FAT 4% 3k 8 1 4 p62/seques-
tosome-1. OPTN. NDPS5245 . 7F 24 14 H W o & %
KEAEAT, AW THE RGN KB YR 2K
HIEL SR, UAMBREOY , AR 2 DL BRZ 0
(R ZRRLAA R, o 28 200 o R AR R T2 Bk A e
iF e FEERRARFRE T, WA 2R )FHMEIT
HIFEH

2 ZRIRBEESPOCD

125 0 BT A () 28 R A 2 22 G ) SR AL it R
s, A RIS SIS ALET T R B, LRk J AT TE
PRERAEME M2 sy B mEAEH, Zhifk
R R P S o S R R AT M O B 7 A AN B
M) (91, i) B 2 A A% 1 Wk R D388 265 119 2R TR 0T 52 AE A
FHGPE I W1 POCD I & ARk g iR B B 1Y, iF
PR, LRI W R0 2 AR 2 0 44 1 24 i 1) e
(IR s 1217, ik EPocD!,
2.1 PINKI1/Parkin{5 S & Er#IH S POCDHI %
£HX

PINK 1/Parkin{7 ‘5 1 i /& fi W i 1) S R A4 ) 1k
#A%, . 5POCDI KA K # UIAH ™, PINK1 &
2 I A R IR (1, 75 1E 5 dobfh b & B K .
Parkin/ 72 BIE T H AL T, LUK OIUFIE
BE mFERe A B P & 2%, PINK1/2 Parkinff) b
WEEE I, A TELRALAAR R B A P R DG ERAE
FAUS, b R AR AL B AR A BT, iR PN AT PINKCL K
= BB LRA M (outer mitochondrial membrane,
OMM), i it e C-uify 1 P IX A 1 B i Ak - B R b
& Parkinfl172 2% (ubiquitin, Ub), #AJ5 4 Parkin %24
£ OMM. M5, 7EE1VZ RIEIE R B2iZ & 45 &
BN, BERR AL Parkini@ it o H & FIE3 BB L
UbMUEE (W1 VDAC T, — Fh R 4 41 s () ¥
WA B 2 Tl T R 2 2 FAE - ILET,
12 713k A p62/sequestosome- 138 i H: C-3i K72
REGHEED LA L, 52 RUEALS,
I NAK IR 5 LC3E A AHTLAE T, p6273 il JF 4 2
RIRAE TG FI VAR, SR 5 7 W R B 2 4 2 b A 1
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DRIt p62 4 [ TE LR i [ Wikl A v R 35 4 bic A F,
HFENFRYZZM. A EARBNGES %
S5, REZFMEAS AWK Z FIERS, p625&
H AT E R ZR AR SZ A5 R 56— B B 42 1. R 2k
KL P p62 2 [ R IE 7K 5 1 G IS 1 A e e 117
AW FCAE S, PRI 24 - 98Uk T 38 40l Parkin 25 (1 (1)
FIBfELE Rk AW Th e K AE RS, 3 POCDI K
A0S, WANGEE I TR B, 78 S JUbe BRI T, SR
FH I B 4 25 R A 28 () POCDARR AR oy | 5% fih 4 4 6 £
H125(synaptosomal-associated protein 25, SNAP25)if
it FiEPINKI. LC3. p62fFis K E Lkik | i
IhEg, HEMEPOCD. SNAP25ZE —Fho il il & 1,
S0 5 9 fish B VR RN 5 2[R () R, FE4H A4 T 1)
LRRR R TR EOCE . SNAP2S B4k 2 FH Ik
Parkin[f) Z& KA 5 407, [FIRS 5 R PINK 176 24 {4 41
I R ), BRI B 1 SNIAP2S F i vl fit 2 i
FHPOCDH]— P AEIRTT 712

AN, HETE BT K tau ks (5 2Rk 1 10 5
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23R4 (1) PINK 1/Parkini@ % B2, BRI, S0 6 i
PINK 1/Parkin 3 FI 2 R A4 F Wiid % nl 5 A By va
POCDIEAETT 1%

2.2 mtDNA/cGAS/STINGIE SiBIFSFHE %
ES5POCDHI L%

I SR IR TR & BB (cyclic GMP-AMP
synthase, cGAS)& 1T 4F K & I 1 g it DNATH 51
SEAR, cGASTENS FLEN PN I 2 Fhdi i vh # Rak, wT
BOE TP F MIBE A (stimulator of interferon genes,
STING) K H6i [11 15 5180 6 SR A 5 0 8 DA S AH G 0
R AR R B B3, T RN RRIE 51 R HLAR B8 s B
I, ¥~ AR BROS, FEE I A K TS T
LR ML RE AL Al Ab . FREIE I M A 2O, SR bL
1 W RS SIS, AR LR T E B, A
2K 44 1 5 DNA(mitochondrial DNA, mtDNA)i#
Tk 28 7 Ak A1 375 1 A P B2 R A 53 3 M A 4 £
BB . L5 mtDNA S DNARHI 521K cGAS
gE4, B N URH) STINGAE 53 % 3% SAH I 4 1

FERI I 2Rk P fE BB 175 5 1/ B POCD A
Bdep /NI AP Y ) cGAS-STINGIl B 472 ¥
T, AT 3 BT U NODFE 32 M #v B (1 465 1) 380 5k
5 1 3(NOD-like receptor thermal protein domain as-
sociated protein 3, NLRP3) % M /MAt &Ik, ik H
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U T DX PR AR 22 JRE B S el o [R]INE A BV 240 i A2 Y
SEEG I SIS I 0 mtDNA W) B 5 (RORE T, RE B 41T
il cGAS-STING H # 0 AT 401l NLRP3 48 475
NE SN

TE R BB T A [ 2 RSB POCDRE A | 2k
AR ) T A AL 7 SS-3 1R /E F T Pudth 5 25
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AL, JTANGEE PRI 5T K B0, 8 52 40 i firh %
AR 2(triggering receptor expressed on myeloid cells
2, TREM2)7E /N4l i b s R A, i RIEW
TREM2 g B 35 e ki i H Wt D g, AT #0 NLRP3
PRE /A FREOE AR U 20 R T IL-1B I =4, 2k
LRI FAR BRI Z A C57/BL6/N BRI 2% 1] 52 2]
124G . YIRS B AT A F 1(silent information
regulator 1, SIRT1)#iE B w] DU i 2 1Ak 12 3k 2 i
REWE, FF 9 m] i 4% NLRP3 %8 14/, $] 98 05F [
B2, R IAFIRRAT . PRI, G mtDNA-cGAS-
STING/E 51 %40 il NLRP3 % 1 /M 385, 211
PR AR H G T e T RE A POCD TR LA KR T
HITEALETT 7] 6
2.3 PKR/STAT3@HEIELR A BES 5POCD
&%

B S W00 A7 3(activator of transcription 3,
STAT3)£E i 151 A2 AR 1 A S0 R 3% 1 7 Thl LA =
B X o WU RNAMCOR 21 1 38 (double-stranded
RNA-dependent protein kinase, PKR) & —Ff #1414 H i
WAFAERRE I T 2 AR /7 R IR, H T PKRAES
55 FF G ML 9 E B BE, W SRR AT 28 i 248 P AT 1~ 221
FEPOCDH", )5t STAT3 8 i H: SH2 45 #9155 PKR 45
GIREEY), WS HAL B WA S 501
(40 XL HEHE H O3a)AH FAE FH R4 il S R4 Wi 1)
IEH DhRe ™, R IEIRE AR E L) POCDA &
/N BRI T X p-STAT3(STAT3 [¥13% Ah 2 30 ) R IA B ik
/b p-PKR(PKRIIEWIE ) FIEEIG N, [FWS FFE
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Fig.1 The mechanism of mitophagy-related signaling pathways regulating postoperative cognitive dysfunction
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