Advances in Clinical Medicine IiFRE223EFE, 2023, 13(7), 11804-11812 Hans Xl
Published Online July 2023 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.1371654

BBl A A {58 FH 3L Rl S BZ B £E
MERESN BRI A
i

W, RRAT

“RERIER SR, RRER, =8 KH
PRI — RS, BRIR, nF R

Weks HiA: 20234F6H25H; A HEM: 20234F7H19H; KA HH: 20234F7H25H

R

REE N R SRS AR A &, BRI B RAEISE B KRG TR R R . AR R IR
WM RE K RIEL —, FORMUBBRIBEBHE, FIR—RIINERNIL, EEERMIHE N U Th
e, FERERHLERSEBENAFRELL, REREERIENEEZRR. SEBUHARDAREH
FORERSRAE . BRI A F SRR S AR E R —, T BRI A R A
B, AYREAFEEHER, FPHREREHE, MEEBERE . AT INERISIFEE,
X3 F RSB AR A IR RT3 DA B A B AR S B W PR L A 3 FdE AT 43R

XK ia

R, ERE SR, S EAEUE

Application Progress of Esketamine in
Enhanced Recovery after Surgery during
Perioperative Period

Lijiao Yang!, Maohe Zhang?*

1Department of Anesthesiology, Clinical College of Dali University, Dali Yunnan
2Department of Anesthesiology, The First Affiliated Hospital of Dali University, Dali Yunnan

Received: Jun. 25" 2023; accepted: Jul. 19", 2023; published: Jul. 25", 2023

CEIEE .

EFI R B, K. AR 3R] S R £ 0 e AR B HERE ] IR PR R AR HE R, 2023, 13(7):
11804-11812. DOI: 10.12677/acm.2023.1371654


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.1371654
https://doi.org/10.12677/acm.2023.1371654
https://www.hanspub.org/

LZINE e 9

Abstract

With the developing popularization of the concept of enhanced recovery after surgery (ERAS), pe-
rioperative procedures pay attention to accelerating rehabilitation. It is pain that is one of the
common complications which affects rehabilitation in clinical practice. Not only can the sympa-
thetic nervous system be stimulated and a series of stress reactions be led, but also the neuroen-
docrine function can be influenced, which will bring some changes in mental and psychological
status and internal environment disorder after surgery, therefore pain is an important factor af-
fecting the rehabilitation of patients. Multi-mode analgesia and reducing postoperative complica-
tions are increasingly being valued. Using esketamine during the perioperative period is one of
the important strategies for multimodal analgesia, which can significantly reduce the usage of
opioids, effectively improve the satisfaction rate of postoperative analgesia, prevent and reduce
postoperative complications, and accelerate the recovery of patients. Based on the concept of ac-
celerated rehabilitation surgery, this article reviews the pharmacological characteristics, clinical
efficacy, and clinical application progress of ketamine in perioperative period.
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1. 518

Jinik ¢ & 1 El(enhanced recovery after surgery, ERAS) 2 LA B SE 0 AT, (@t 2 FRHME, X
W R B AR AL BRI R A2 T LAY, 183 SR AR R0 3 BRI 25 b SR R, ik B AR G I KORE . 4
BRI (8] B A 2 B0 H M [1]. TERRIEAIIE, I 5 2 MR S A R N BRI R I O 0 5855 IR T
R, RPYERHEIIFRE , D RIEUR L, ARG BRI SORE, L 780 B0, (B 29T %24
EPIE R BATIFEFI BB SR, T 2459 (0 36 Rl A FRAT T JRR AR 125 U D ¥ 11 £ A

FURER & — MR R EATEY), v T RRE, BRI . ES A — Ml T O TR
&, W CASREL AN [ (0 A3 (R 28 o 1T 3 19 o 2 [ A R0 AN TR P 52 A B A AN RIS R0 g, DRI PR 3R
RS H ANF[2] — M s- X BARACH R T r- 5 AR A, 050 B R 2 s-%of B4 o) 240 A €4, 3% PAS03AY il
(CYP3A4 Biff) LA By SR A 1 [3] [4]0 3C ) SURER ) 245 34 FH R A1 et SRR AR AL, OR TR T SRR
O SRR 5, X PR AS AR A 1R R @) MEAR, ELFEARIRE PRSI M E A, B S A o T
MR R B A G RN b) SRZVBUR (BUE MER L SR BUR ) ¢) BT SNIG I d) 4ERFRIETK M
WFIR[5]. SUREAA 3G IS8 i), R Sl U R B 5 AR b REE G IEFIR JG #4468 R M
[6], fH3C A SEUREA I RIVE AR/, 3 e PR Dy 3 ) Ui ) iR R B Ao, ANAN 23 A0 24 T Sk
Wi 172 7] 8 (14 S R U 3 R 1k BIAH [F] 0 B BB AR [ 7] e Ah 3R] SRR (4355 Bk 26 B X vy T S
EAL Sy 3 i 41 i € 2R p450 il 52 G 2 R A AR Sy 25 G i i b — 2D AT, i 2 S ik o o o e F 285
FBUCRIERR) 1/5~1/3, 5B R N 22% [8]. RSB A5 & Bl AR (1) 2 B 252454 2 o X BEUG 5
% .
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2. X FRBEERAYERHLBIFIE RTTR
2.1. S3FHUE

SR UG IR R VE 2 S MR, SR A PRI [F] LR, A A 3 PR R (A AR R T T
I A]), MAE ARSI, PRI IE T AR, SRAETE G+ 3| N-H J:-D- R [ T4 Z R (N-methyl-D-aspartate,
NMDA)SZAE, JIf H. S(+)-FNGHH 2G5 2 R R B (B i %), AR ERME )G, M SEEFEEm
PELIT[O] [10]. MbAL, S(+)-FNZHAH SR Fr 324k B sz ik, i e AR R AR NS RS2 AR AR . X a-
KL -3- R HL-5- F -4 S SR IR T4 12 (a-amino-3-hydroxy-5-methyl-4-isoxazole-propionic acid, AMPA)3Z {4
A% 43 2 82 (metabotropic glutamate receptors, mGIUR) Az 44 Al | Y4538 18 [ g0t g iR [11]. R
iRl (P A AL e e AN AR P 3 88 3@ , &80 il O 2 P 52 7 A SE R A ) 2, G0 T 3E e 6 NMDA
SRR E S MR A P A E5 2 NGB, DT BRI KB 0 R e A SE R AR A B A, 51 D o5 AR
VAT AT Ak A ) B AN D RE AR o A BT TR B S T e B BB o NMDA 5244 1 SRR A A A
¥R % R (messenger Ribonucleic Acid, mRNA)ZRIA AT [12], PR H 5 T2 1 5 40 B AN /I it J53 200 A POl
WD R R £ 4 P 25 1 (glial fibrillary acidic protein, GFAP) [ FIA[13] [14], AT Rk i 222 1k 07

2.2. IERERR

2.2.1. $#HE{ER

BT SR BRI S G B I Py 1) 37 4 @ i (G-protein-activated inwardly rectifying potas-
sium channel 2, GIRK2)H 5[15], M 3 7 &UH&HER 5 50 28 209 A R, HAURAE FH T RES M RRBRAE F 5L
RE R Gt IE A 5 G ) i 55 3 800 2R 250 I B R IR VR TEBU  Z R G RVE TR K[5]. AR
FERY, 24 NMDA ZARMBOERT, 2B, RS B 7 A, Bod—fE a8, M —% 10
Ro HIBIA ST ER(CGMP) A &, M T 12 B 5 (0 4 R AR JB[16]. (R, SUIEER1E IR SE 4+ NMDA
SEARFE ORI AT H0H] NMDA SZARBH0E, T Hih]— S 8 &8, KR BUREM . 1eoh, A5 5
TR ) B A FH A T A 38 Dy e — Al bl AP B O A BRI [17] [18] 6

2.2.2. EIR{EA

BRI E] SR (P AR IR A 8 U R T NMDA (R BRI, (EAd 73 il sh i Rk 95 1T B EEH . |
EIRAIZL TS NMDA BEBT R 3G IR B B AH O, oA 20 NMDA 52 4 BELYiRT 711) 25 Sf 158 AWk 7 <1
(MK-801) R A 1R 55 AR A4 2 . — AN 1T B AR AR e A2 SUKZ A 5 NMDA (1) GIUN2C Y2 H A AR LR 80T
T FAN 2 1) R AR [15] . A — Tt 72 R WK NMDA 5244 gluepsilond %8 i 1 /) BT S & i i1
4F NMDA BEITRRIE R L LU R AR Y 25, AR AR IS R . 1 W 3w SRR I IR YE A 5 gluepsilonl 1
HEA OG[19]. HIKA S 70 B SUE IR 1) i B ZL 77 5 HCNL I8 IE A ¢[20].

2.2.3. B REHEIER

SURTR 022 A 22/ I 2 B R L LR B (i 4%, e B i 5 IR R AO4REL, I 2 A EAR S
PEHO I INAE IR A ERR R, TSRS RGNET, fRMEO%, RO BN, T E G
BH A FEARBAT AR, BB BRI ) 1 ika e [21]. Rk, T QB ) msh h % A ke i,
A5 FH S ] SRR 5 5 ORI AN I %
2.2.4. WMAFERIDFIR ZE

BT P 282500 H T R AR AL —, PRI I e 1 R RRE 2 —, I HL R A I
SRR S E EEER BT A RO, SRR RIS, BT R SRR, T
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PR P AR o I — IO TR s, VS ] SR IBG £ P 2L P T JE R AR BT S R JE BBk
B IV 2H % A PR A R B 2R [22] o BbAh, BRSE KB 5 AR IE U r] Al 3w S — PR CO,
AR AR HOBURE, 2 T et PR R R [23]

2.2.5. MERRINAT)RERER

DA R T2 3 B SR SRR A G A 20 SO0 R T AR  7E £ 55 2055 A [24]19F 783 B F AR5
SNBSS, B Toll Bz 4k & A 45 4 1% X (Toll-like receptord/nuclear factor-x-gene
binding, TLR4/NF-xB){5 Fifiil, (R RAE, FERNEINFITIRERAS . 1M Niu ZE[25] %8, RAr4#
HEAT 053 FE DB A 19 /0N BRUASE P IV JRR I 77 2 1) Ui T 380 Bmall mRNA [I3R3%, F i NMDAVNF-«B i,
T SEAN T A BTG AL, AT G2 AN BRI AR JE IR D RE ) Fe

2.2.6. EM R RBYMSIENREREIH

A BRI R B[26], I HIBT SR 2590697 7T U5 A SR Ak HT NMDA SAKIE PEIG 58, IXAEARRT J7 2
FHR L B — P R . LHIBFEE R A NMDA SZARIIE[27], A RE TR HE R 5 [ 28] FIER i
BT LR [29],  PRIAE A BE/K T BT NMDA 32 44 mT BHIWTR SE i (301 AE IR PRI, 9252
RFARM G, ARG TR KGR 15 55 e 23R G B Uk, JeH2 0 0 A B s ot i
g, A PP /DN R SR IR AT AT B A SR 24540 5 RS )R v 5 [31] [32]

2.2.7. 1LHAURIPVER

ST 52 2% B U A T 38 5k X NMIDA 52 A R0 i) DA T 60 1 IS 90 - Co UL R RBE PV 1145 Ca™" i@,
W RERS MG BEIR — BRBETE 1, $RTTPABEIR MBS, B AR R VLR B AL, R T LA B R 45
TE—TUEFE R, A7 SEFEIK e A S HR A T 0 E T8 R 1 5 0o 2B 28 (RO PRI A SR WL 5 4 0 Ak oA i i
FEM K AT 44 (N-terminal pro-B-type natriuretic peptide, NT-proBNP). -0 HLALES & H (cardiac troponin 1, cTnl)
Jo ST BURMRHRFEAE T RS N 48 h WK T X IR, WEAH.0 )38 . (O R 550 IS FAF K A 264
T XTHEZE, i — B S LI A R4 I [33]

2.2.8. LHNERMER

SUKHAE T 5 NMDA 2S5 4, S EZ 40 i 40 Rl 5 2 BEER AL, R 3k Ao v 44 2278 7% 5 - (brain
derived neurotrophic factor, BDNF) ‘875, i id 175 5 55 A% R AL 42 1 1 (mammalian target of rapamycin 1,
mTORCL){5 538 % S 4 A #1115 2 1 %% (extracellular regulated protein kinases, ERK)#IE , Btaf #4e n] ¥
PERNSARAITE S, T R FEBTHIARAE FI[34] [35]-

2.29. IHSEEE, RIFKIE

AT U T DI % 2H e s 5 R S IR, R R BRI S 1SR K 36], SURKER
AL A S AR A R mRNA R 1 I & R I R B — AL BUK P [37],  AMESE,
WS, AR KB NMDA 5248, 3Ca] SRR HE 5% G VA IX S8 52 4, AT AT LA 25 P 40 ) 4 A R %
I PRI % S 82 [38]

3. EEARRRER
3.1 XREREEARRTHMA

3.1.1. BMARETER
2GR ET L XS SR AR AR, LW INE SR B AR 2 0. AR EY, 4 65%
4 80%I[1 )L 22 P AR R HE FE[39] [40]. #I AR e 45 A 0K 3w SN IR &2 6 A SEFTIK S8 1R DA K 3 =) SR &2
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FrRIA MR S R A/ LR AT B, I8 BILIRATER RS, AR, (LS RN BN i 2 4
[41].

3.1.2. BRATH R BISH AR

WEFCUESE, £ GO N 3R] UG 2 vl 5, A0 . EBHT 28 Q0 & 9 B s
FUAR AL AME E B b, R T TR SEUR o S PRV S W) UK A SRR AR, LR 27T R .
PEAMEAR BEH S BUR ST, RAADBEEH MR, HARA R R 8 [42] [43]. 72— TUHTHE M
WENEDTFE, SR 4 A H 2 16 % 1) LI FH 3] SR (4 molkg) 5 AR FT AR IE 22 fif PO [44] -

3.2. X AISEREREAR FEIRL A

321 EERSEREBRENER

A G TRAR AR F B R, RSB, I SORE S, B R S RN D R AR A T
F T4 R B8 15 5 DA R BRI IR S (R 44 . Mliziara [45)5 R0 R I, I IR B 1) I R AR v e 8
T S ) R L 22 TR 4 g P45 R AR S R, R RIS AR S5 g Y s — TR 7T R BAL[46], EAARAE
G U RS- AR )RR TR 53 5 /D7) 14 3 ) U 0.5 mgrkg BA R A5 54T SE 1 ugrkgs  FIA 2Kk
HRH MR, WOARGIRERPL, HXAR TG INFITIRERAIN, AR KBTS B AT 50 5
KB, A AR AR AR BRI S b A 0.25 mglkg 3] SUKE IR T UL R/ 25 K J8 B i g %
SR AR PRy B SR, I BRI BT R SR E L, R R LR s J3 2B/, FLAS R0 25 o s
A 9 [48] & BN UG TR ) 17 Rl R IV 5 %27 425 43 A A0 PO AR 25 2 PRI T R v, T B S 92> 51 R IR PR 41
BT 22, FERE RS PR, AN 27 A SE K IR T 5 13 95 [49] 25 R BILLE i ik S 2
JESREEIEAT 5 5 22 WS PR /NS R 0 2 ) SR T DA Aok /b B P AR 5 AR P 4 i S S, 8 TR D Bk S
AT, LA IR AR o 45 AT 08 R SRR T DL A N T R TR A SRR § S
YEFE

3.2.2. X PHAEAREER) R F

It 255 BB AN TR AL 1 PO BB 24 0 RV 7 V04 SR R B R, I P — B 20 S B0 R R R
LR BRI SR, XM R T — MR . M AR AR A 2K 2541 Je R 24 O 7700 =
SR REN R 2 MORFEE AR 2 258, ek, TRAmES, BREREESE. NMDA 3244k FH 7 th
R JRIRZ T, %P 295 10 2 356 TR A3 B R AT B (R A0 F7[50] o I B8 [5 1145 F 78 R L B A 26 B
W IAT LB AT TR B4R 0 B AT B Bk HETE 5 mglkg S8R SURER AT LD R RSk .
jEtEg, BIPFIRINHIER, IFREA R T ARSI 5] S I ORE SN DA B i 4 R G B A R E R

3.2.3. ERMEMNMA

VENRERE Ml B 2, 3] SR R T BB A s 9, 1T 7= A R A BRI VE A« Feltracco [52]%5 A
Xof HEAT R A 1) B 3 S A S T3-T5 A RS A BEL i, 38 3 Al i b 545 R 824820 0.25 mig/(kg-h) i 3 AT &
FEHFRE A, R IR R AR TR S B A VEN 0.2% B KRR K, FE AT AR BN F 224
YIIE & . Togal [S53]5 A 5T R W FEMEE N RIE N AT & IRIERT SR DIBR AR I B E, AH-RREE
] U B AT A5 R 138 B R BEL A RS KN TRV AR, VR ISR s A A SR AR AT B = TR
Tk T 1 A5 P 3R SRR 0.2 mglkg, R RALA RS IAM S 1R, 6 AL R AR, HEAR
S R[54].

3.2.4. %8B EMFIRHYFREE
XFR/NFARITCRAN G, Jof 8, ESSEA R, — R OREE B LRI 4 SR KRR .
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B SR 28 W DR LR IR ARy A, AR BRSNS 25 (0 2 o JEE A e R i s AR o S0 ] U A A L L
ELRT, AN T 2 B AR A2 T ¥ A 12 U S A o ARSI S R e IV JRR T 71
] A S R RS IR e 5 T TR B S TR, S R AR R T B OB EOR, U I A S)
JIZEFEMA/N, AP, ATEVE S AR — T ST [56], K 3R SUEHEA T N B AT R IE G R A IS
BTS5 K R AR EL, IR B 3 ) S B T sl B I 5 1) S D I B LA SRR BRI T, 3R T R A B
BEMARE R, HoO A B R G A R F R AR R AR

3.3. XAISEREREARGHIR A

ARG 78 57 BRI A I R R R R BN R, R SR SRR B TR S R, A 2R U R
Z—. fE—TE st H[57], ¥ 0.8 ug/kg 75 A JE + 50 mg A EUEE + 0.9% 100 mL A B K DUME R FF
SEFR I T4 BB A S5 K s, AMAT A B R S5 LI B, i B AT DARR = A 1
BEARR & FORAE[S8) NI, TEAT FLJE A AR 1032 4 B3 1A J5 B ik (45 800 22 Hh A 3R] S 2
mg/kg Bk 2 uglkg A7 SEFERKE AT DUA BB R AR, AR IR NEE, 38 S i BRI & % .

zE FRTR, BRI 2 E AR 2 H AT ERAS 1518 S T2 BB E EA MM » 2 —. A
T 3o o 8 ) R 1 2 B AR A, I PRIT AR DA RS S R E A AR A R B, ANFIZREFAR &
TN PR S, FHRIE LR A, 10— B ol 5 52 2 2 B % SR SR B FH T R B, ml o R
FARIM 22 REY T, R EHMEE, MPUEHMREE. Fit, BN R REEEH 2421
AR, JFRSE 2 MIEIRAE T,  HE— 0 A 3] SURER 7R AN [R] 98 1L 238 A 1R TFR BBLAR B (9 i PR 2 F A
B, AN i SR EUR R I PR R3S Bl
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