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Abstract

With the continuous progress and development of medicine, the number and duration of surgeries
for elderly patients have correspondingly increased, and the demand for postoperative quality of
life for patients and their families has also continued to rise. Post operative cognitive dysfunction
(POCD) is one of the most common postoperative complications. Esketamine, as a new type of
N-methyl-D-aspartate (NMDA) receptor antagonist, has strong analgesic and sedative effects, not
only does it not have adverse reactions to the circulation and respiration of patients during sur-
gery, but also is conducive to promoting early postoperative recovery. Recent studies have shown
that intraoperative use of Esketamine can alleviate nerve damage in elderly patients to a certain
extent and improve postoperative cognitive function. This article reviews the research progress
on the mechanism of the effect of Esketamine on POCD in elderly patients, with a view to providing
clinical reference.
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1. 5|15

POCD ¥ BH MBS F A G BB MIEEN . 4G 8. AR LN RRE &S DhRE s, &
BERINFCNL 1 R TTUARAE 5 BRI 55 4 AL e I BRI 1] HH A FsRE bR 14D IS B
FEFEER . RATEEIARIBERT . 255, B B IRWE SR R TR RIEZ59) . RRIFIRE . R
HHEEVE AN R S5 2] HE AR e 2 POCD KA EE SR K2, W™ E B ARG BEE . 0B i [a] o
WINETT o R AET R . PEEdES, BEREATIEOEFARGEZMRERN 30%~50%, HEIERY
FE(ICU)M B 18 2 R A FR gz i T8 b5 1 B3, W RiIE 70%~87%, POCD KP4 K A2 15%~35%
[3]o SO I AR 2 T 2 R TR ) e R R AR A o i e 1) B 22, (LA AR T s e — PR TS 44 it SR B AIK POCD
MRAEZR, Bk, PREIHA NI AN T-FHRA R POCD 77722 B A R AR DL 7.

2. RE\HINBERERHIZEHLE
1. RKIEFAFFE POCD P HER

FRZE RAE T POCD 5 32 %2 19 PRA BRALAI[4]0 SR S0 & I B 2OE R 1 5 40 % R 1 B~ i
ﬁ%%k%ﬁﬁ%%ﬂ\ﬁ%ﬁﬁﬁ%i%moﬁﬁz%ﬁﬁ¥¢,u@%mmD%ﬁ%ﬁ%ﬁm It
HMEA IL-1. TNF-o 5. SERGUEH], K IL-18 {54 B0 = 5 v S Eeh & X a MRS A7 IR E
ﬁEE%&ﬁ?ﬁﬁ%%ﬁT%%¢ﬁﬁ%WnAﬁmmA%%ﬁ%%ﬁ%?iﬁﬂ@%ﬁﬁ%¢mo
TNF-o /K34 0] 51 R e & oo a5 M ANE H IBER, S B0eh 22 0ot 4 i i K AR, 8 8025 b v 22 B A2k
7, IERONEDIRE NEE[5]: SOAE i EnE# F R HE 1 B1 (high mobility group box-1, HMGB1) HMGB1

— PR QT AR E M S 5 DNA AR RN IRetEE AR EME /RERMEWREH, HMGBL /-
ZRIEGMER AR, w75 BRI NS R T R R AR S, R RAE IR
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ST E W LA T 7). BFE RN, POCD #3 IfiE T HMGBI1 & A KR L IE# BE =[8].
2.2. [MfXFEFE(Blood Brain Barrier, BBB)HEEF % POCD RSN

BBB & Be % BH 1A T4 50 M IALREE N i 2 2R — R L P B i . R I 1A 9O0E s A 4 TL- 18+
IL-6. TNF-a fl C E A HMGBI1 & 55 SRE K (R IE G0, (845 40 28 7040 Mo i o s 45 A A
MRS BBB (1) 564491, Terrando Z¢18 i /N RIS B & H7 FARUEW], F AR @B X TNF-a 45 BBB,
AR G 200 i ) o 5 A S A T AR NI AE[10]. BBB [R5 4% St — 25 5 S0t i D) 5 AN A Ak 0 o B
BRI, 51K AR FR G 90T S S HRPEAE IR A TR # 42 T0 D) e 1Y) S B PR ANE 5 1 Sl AR A7 T
1],

2.3, DR REAREEY AR

AN TR AR 22 R G A R, AR N RN IS SR A RRE RN . I EF LT
AN S AR A aE R ik 5 A AR T SRR AR, TS BB . T RIS BRI, /N BT 4 M R B
BRI IL-18. IL-6. TNF-a & RAEH TS 5ME RGRAERI[12], FUF TR B2 42310 R OB TBU ) 56
IiE PR 7308 R o WA TR LU B R 2 [13]. Wang S8F R R I, 25 T2FE KR BRI G, 25| &2
2SN RE Sy, RIS PR R S X /N RS T 4 B & A S TL-18+ IL-6 Fil TNF-a it Rik[14]. Hit—F
WESE R I, 72 % A POCD (R84 R B, it 5 X /BB 40l L (1) Toll #5244 4 (Toll-like receptor 4, TLR4)
Fik B, HRBONMIDIRERE IEH I, TLR4 Rk kS IEH .

2.4. HEMEUAT5 POCD BIXF

FREAHIYE T2 POCD KA EBENLEZ —. TR | EEHINRE TR, EURR
BAEAA A SN . AR TR, SRR AR T E R — . SRR
TS SRS, 40M0 3 ¢ MBRRA BRI K, 5T 1 1 454, J33)) caspase Bk M,
BE NI caspase-3, A SFEAMMITI[15]. caspase-3 s&Z PR TIEBAILEMEH A, AT HEE
AT E L — o caspase-3 — HAHOE, M RAMA TR 16]. DHUR, Hgoiamdriis
BRRTZ 5 72K POCD MTER[17].

2.5. EEEXT POCD IS0

NN - A - 5 iR %h(hypothalamic-pituitary-adrenal axis, HPA)/E 28 P 43 A4 i ) 55 B2 40 B0
5, ZENERRM. HEFEEFEZFARI GG, 13 HPA Bl Bk oa s n i 18 Bt i i @ ok,
{ERIE R AW, FBUMTENE R B AR 7K & . Westfall S5 1818 70 &3, 2445 POCD ¥
—EM AR, FTE R R S S A R A A, i bR B R e ARG N, A R DR A A
R WO IR (88 B i gk, [T AR E NPUSRES /NIRRT 4 B AN J8RE /IMA 1) B0E I8 55, HPA 167 %
TR ATALEA BT, EE PG DRI S BB MGE . X308 POCD (1)K A 55 13 B HE I 2R %
YIMER.

2.6. ZARAELFE -3} POCD HISZA

BRBE T (ferroptosis) e — MR I 3 T2 (1 1 15 YA I SE T (regulated cell death, RCD)EFE[19], H
Rl R B I A0 P P T P SR A PR A M S (reactive oxygen species, ROS)HERA M T 5 S50 4 i 28 s 4R 45 14
2R TR EERRA . EARL LA DNA Hi556[20] [21]. BIARM, dHRERFa i
2R EMA RGN EEFEE T, &-URBECE BB S i DT, HAME R R,
i P9 8k A0 ROS BB 380, 4HMERIE T3, SEREIIREZI[22]. BREA FIABUE TR B4 AT
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4,

TREEAE

CAFFARAR N B BRKT, IR LR s B LAy, BETT 0] ROS (977 2E[23]. RIb#he RETThRE 215 8k
Fads KrE VIR

2.7. BB RE RS FNA S B (Glutamic Acid, Glu)ZEFE S POCD HI% &

MR GE R GG RIRZ R R B S oA iz, BN 5202 % VIR 9% . ZBERH TR
(acetylcholine, ACh)RJ 34 fI CAl XKI ARG SRIERE . MU BIF ARSI, JHELRE A2 024, ACh
TR, NS C kRG24, AFET, Glu 5 NMDAR 456, HISGHEARLN M BGS, 53
ez gmts . FEsk . BESE, e B IRANCAZ ISR AN DL (R EF e BRI [25]. AU Z TR
B, Glu B 2, A i =42 i & 1975 M 4 (reactive oxygen species, ROS)AI A —(malondialdehyde,
MDA), FSH&E eI [26]. HiZE M Glu #i% NMDAR, $# Ca2+ K2R, M CaMKII 1 H
BT PRI, BUE NMDAR/Ca2+iE % 1] S E /N R POCD; #llii] Ca2+/CaMKII {5 5 18 #% 7] 23
AR R K B 2 1R A2 Rl [27]

3. ¥ RIS REERZSIEE R LE]

S SEUREERE A —FoB B R KRR 2, 15 NMDA 324, BT RS20k M B2k, sz ik, iR
HRARREAM RN 2 A EAE ], AR BUR. (EIRIEAI28]. ZHFBHF BT LIIREM&ZE. e
PEREAR, Unds ARATH BUARRE . A SIS DLl 5 S BULIR SN J 22 IR Z8h, Ry I A S5
T AN RSEIG I . 3R] SRR 9 A e SRR, AU SR B S IR Y 2 %, 3K 2UAR R R BRI RSCR
LR SR R 1/2 [29], PRI 32 ) SRR LA H 56 P B AR S8 R AN D BROAN RSO, 328 2 Y T
L RIE30]. JEFR, OB TER, R SMGE B AT R R, (HILAR FILH] R B, A it
— BRI,

4. ¥ AISEEERZE POCD BIHLE]
4.1. HPBIAEE R B A F AR R

A WAL, R EURERAR 24 55 POCD BRI AT g 5 #H] s 2ORE SO 9K [31]. 1EME
55 B A O B BRI 7T R ISR SRR AT BEIOR S 1 h TNF-a. CRP. IL-6 RIA/KF[32]. B-UE
T FEE E(AB) 2 KN B B2 AE B F 2RIy, AB UIRRES Z2 0] SR /R RHFER R SE M BT VER TR . AB
RS NOD FfESZ /R #ivER 1 45 /38 AH S BE 1 3 (NOD-like receptor thermal protein domain associated protein
3, NLRP3), {3 RAEfie FRB08 %2, #Eci . BRiuE, AB AI{E POCD B i RisE S
1331,

4.2. H0HI BR AR B RO

ZIN S TR 200 B 5 L A7 AE i 2 AR 1 32 44, Ho 3 45 TLR4 [34]. TLR4 5 £\ M1 BE 5% LBk
TLR 32 (351 0 7 2R e 4 7R3k, 10 IL-1. IL-6. TNFa. HMGBI. Eitan 2% ¥ TLR4
BER bR /N BT e A 2% S) R M2 Re g, SRS E) ThRE, 478 TLR4 WOl il #t F #&  a Thag[35]
TEF ARG W2 /N R P 457 R & R S, R IR R A0H - /N5 40 i i) 3 H ok, I LA
# TLR4/NF-«B {5 5B AE S, WD RIERTF24, BEEME AR, REAEMAGHEINI6E
[36].

4.3. HIHIHMZE AR
WETERA, 3R] S Al PR Ca2HIR I, N IRRE PR SEAR R R A RIE, IR e 2
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KT, b

Tedit, BEARE RSN POCD HIRER[37]. #HAMIZE 1T S BRI IR 3-MlE(PI3K)/ 2 &K - 75
FR MR (AR5 5 BR AR 0, HBGE vl H e e o I8 1, AN ORGP T o S8 ] SURR W] I R 0 PI3K/Akt
GO, AT T, TR A BUR B K B AR D RERE IS (38

5. INESRE

A SRR AE A — P ALK NMDA SZARFE SR, RIH: R I B U SR NN ) LR 3 ) 27 5 )
DA BT ik SOV S5 D7 T A 35 Ok 2t 8 T AR R BRI . POCD AR A2 4F B35 AR 5 0 LI I
R, HPiaFBRM IS . ASCET POCD M= ANLHI VIS, #0070l T RE
[T 23 POCD ML 7T, A5 BE AR SR TR B TE 2 A 205 5 4% Sl B S ISR EMAT, IRARA
2w FNEHR 22 i POCD [ o

&E 3k
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