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[ Abstract] Postoperative cognitive dysfunction (POCD) is a common central nervous system
complication in elderly patients following surgery, primarily characterized by cognitive impairments
such as memory decline, inattention, and reduced executive function. Currently, there is a lack
of effective clinical strategies for its prevention and treatment. Mesenchymal stem cells (MSCs)
have garnered widespread attention in the intervention of neurodegenerative and injury-related
neurological diseases due to their multi-lineage differentiation potential and significant paracrine
effects. This review systematically elucidates the core mechanisms by which MSCs prevent and treat
POCD, with a focus on summarizing their therapeutic potential through multiple pathways including
immunomodulation, neurotrophic support, alleviation of oxidative stress, and repair of the blood-brain
barrier. It also analyzes the selection of MSCs sources, administration strategies, and preclinical
research evidence. Furthermore, the review outlines future directions, such as optimization through
cellular engineering techniques, to advance MSCs as a novel and effective therapeutic approach for
POCD prevention and treatment.
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VT SEVs AT 40 EIR A 14 2 15 5 10 R M/ BUBER (sAD) 1t NLRP/

GSDMD HH S I E 980, I /D Ve A B L DT S e & e 4l T (P <
0.05) Mk A SN 4540

FHURIRE,. AdMSC F b MSC-EVs ¥ J7 K B I /1N Ji J5 40 M 380 DA B 2 7+ TNF-o 1 IL-1B 7K Mincheva % 1)
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7 MSCs AR 7T T4 : AAMSC Jg i 5 14 [8) 78 BT F-20 i ; BMSC i i R 5 18] 78 i T 40l : hUC-MSCs S A5t i [8) 78 o2 40 fifd
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SR R e R RS . MR R HE R E  ifT
SR 0 M BR— 1 4 0 S AL 9 FRE 30 At 0T AN [0 3 ZELATL | A0 v
T B 4 A R SRR SR S T RE S R £
PR RISE 2 MR T3 AR . A8 BT R S B3 A0 <8 200 5 e
LIRAT YRR, LR AR X I 55 SR 22 R GE i 4 (iR T
Hh SR LT VR SR S P PR L ¥ 7

R—wryuas N POCD Bk S ALH 1 B k. TR
1A A 28 SOIE S SR 28 TE 5 45 2 POCD & A= FAY B 5
HEELRH, T MSCs 18 4 FEIX TS G EIA T B T E . 3
e Ao A 5 OE PR TR TR (kA A2 S SR L, T RE A RBE
W POCD )R A2 K JEHERE . A HIF 7 o R A 2 Ty e
PG T IR 22 B0 B, o POCD HYJ7 20 14
RIRPEESE, MERARTENIAGIT T RI7EE,
FEF MSCs 13 7 S AT B RO T B A T R 5 AR B e
BEBS TR AT .

5 #it5RE

MSCs EfEH 2 &% 20 st RIVE L, TEB ¥ POCD
Dy B EOR W F1 . FAZ O L AE il i e P 4 e
BRI PRI B, LB BBB 2 s, AT
il POCD ]2 A B FLIA T, MBI EIThRE . K&
PRI AL O A RS AAT JIUEHE , 2125 Bl PR 70 1
T BB A VEEE Rl . SR1TT, MSCs B 5 A7 48 S 1, Ak
FERS 2 S AR AR FRARE SR TR R 3 4 ELBE R IR T IT A AR
5 V5 R M, X il G AR AR B T 4 s[RI, 12400
Az PR S AT I TUR Bk AR R Y7 7= S EAE =
it A7 RIS H SR T RS R A5 A R A 5E 38, H Al
bR A KT ISCT (H R4 a7 %20 58 U % MSCs 1
PR Y 5 WG RE T RN ) S A O PR b A A R,
(ELIN AR A mP AT A7 18 350 20 BTG o P2 b T A7 6 P 2R AT A Ak
il 4 B O, 1 — 25 BT 0% e e A R K e A
P, GG 328 HE 7 R S0OR P2 RS 70— 2B VTG MSCs K3
AR IR BARAE WL 597 308 A AR N B s Bk, A
ARG TT e B = 2 08 MG IR 5 % S R

JR AR, WE UK AR T R U I, HESh IR )T oK
W 1) F+ 4 5 5 k. — J5THT, HF K MSCs SRR [1 0 W 15 4%
8% 75 B S T AN M ¥ T R I DR JH B (1 22 4 M A0 R ek
NE BT ARSI B RS AG A AT TG DGR S0 R
SR MSCs J3 3 I AN A AR 7= ARG, 3 LA 2 I PR VA 7 (1 57
BTR, HAG820 7 R B A BE AR H) 5 TR
AR ) e 2 A R I PR B R A . 5 — T T SE e
MSCs 3547 38 [K TRE 50t DA 5 HCBE m) M 5 24068, DA &5 &
B B K B 5 A P LB v A R 5 e ST i B 5 A
BIRFHRIT AR . AL, KA H 5 MSCs JLI5 7RI 1E 1%
BRI FE AN L LA 5 el e AE LI A RSP & T S A A
SR AL R B AR B B A BT IR NS AT MSCs 1T BE 575
P, YT R IR AR K IR . AR IERE b Ed A S
SRR RN B NTE B ST AL TS Y, S TR bR

BV ZT 10, B S MR MSCs 16977 5 “ AWt
HEYIE FIOEHET TR, LAGAE N R SR I 1) O 7 1) Bl
M TREH AR AW Rl 5 RS o 2 7 B A A R R
T MSCs K HATAEMIIT 5 A BN i i POCD I 5
T, Foe 28 NTHIG T A U IR ) K 32 4 B3 7 R R A 2
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