* 970 -

2020, 39(26): 4925-4943.

[29] sRA Lo, A3 2R, e B A3, A58 o T T A A 285 B s R 2B R RN 2 W
VR IT A R T R (D], v [ 3 3 AR AR ,2022,31(4):
527-536.

[30] FUKATA M, ARDITI M. The role of pattern recognition receptors
in intestinal inflammation[J]. Mucosal Immunol, 2013, 6(3):
451-463.

[31] RUBINSTEIN M R, WANG X W, LIU W, et al. Fusobacterium
nucleatum promotes colorectal carcinogenesis by modulating E-
cadherin/B-catenin signaling via its FadA adhesin[J]. Cell Host
Microbe, 2013, 14(2): 195-206.

[32] GUR C, IBRAHIM Y, ISAACSON B, et al. Binding of the Fap2
protein of Fusobacterium nucleatum to human inhibitory receptor
TIGIT protects tumors from immune cell attack[J]. Immunity,
2015, 42(2): 344-355.

[33] HWANG S, JO M, HONG J E, et al. Zerumbone suppresses

Modern Practical Medicine, July 2024, Vol.36, No.7

enterotoxigenic Bacteroides fragilis infection-induced colonic
inflammation through inhibition of NF-xB[J]. Int J Mol Sci, 2019,
20(18): 4560.

[34] NOWAK A, PALIWODA A, B? ASIAK J. Anti-proliferative, pro-
apoptotic and anti-oxidative activity of Lactobacillus and Bifidoba-
cterium strains: A review of mechanisms and therapeutic perspectives[J].
Crit Rev Food Sci Nutr, 2019, 59(21): 3456-3467.

[35] 7/, B K 28, 30 v 55 o A T R B R T R 1) 6 Ui A2 2 )
RE LR FT1I]. A il 55 R 101, 2022,48(14):286-291,302.

[36] DR 3, E BB IR S 5 55 S REANGS e R A W Fesst e D],
e gs B HL T 2% 36,2021,10(2):201-204.

(371 k523 Bk 832, T M0, 58 445 ot A0 L T R85 I TR R A
Z 5 Hr LR ET I 5 1 R,2021,33(2):81-86.

Ui #5 H #A: 2024-03-08
KR HEE

P 2 BRI 2 Vi 2% e AE R 22 )

AT 7T

Xk, Pk, F Y

doi:10.3969/j.issn.1671-0800.2024.07.038
[(FESXS] R614  [XEARER] C  [XEHS]
VIR BRIFEAE —FhER A 1 AT 1| T e ) S ik
JRIESOA B FESEENT B UMGE BRI 251
B A, A 0 5 ) AT T P ST S AT, A
SERIRIE R 2 S VEAA R Y. Herh, PHRARRIE 254
ik R G L B A o R A R S B
FARI AT HRE L ARSIURS AR 25 0T
A GUE I PRIPRIEE B (1 S S5 0 TRt et AT 250

1 HRRZGRER R RIE

VPR R G ie — B Shizs il R e, I8 W A% S
I SR A8 A S5 5 AL R, e I S N e 5t
{5 BRI L5 B R B, DAAERF RGN AR AR
SEMERSEIREE R HAR. (D REBRHTRERS
HRECTIN EVSSRERAEIN: e % /b R W R PS5
B, JERIZLEAE B O S 5 B 5 T DUEE

BEWR: T mEAE R (2022-B10)

TEZBAL: 315211 79, TUHRFE T Cae g, i), 7
WA R R P A

BIE1EE: 1%, Email: nblbmz@hotmail.com

1671-0800(2024)07-0970-04

il A BEAT AL B . FE PRI R ST, AR AR f A
ERIERIEHIES . (2) 2 88 T TR AR R
BRI HE , JFARYE T SRR MR AR HEAT o SRAN%
i o F2 ] & 0 B i N K S 2B B B IR A5 5 O
PR BONLERRMTT RGEI S o TE PR RN R 4t
i PSR OF A IR AN A 2 TR R R . (3D
RONL 5 0 TOMR A 1] &% 1 AT 5 K AR AR L
i, LR RGEMAT . RO & 7T DO HUMARAT 2
BT O B SRR R e, T SR RS
RPRS B AT R E KR AE . () RBHE 52 HH &
gerh &S0 I, R R G SRR R
SAREE ER 4%, R GTRENE KN R R A N LU Ay e
P T H AR o SABHE 5 7T LA B2 ) 35 R0 R 4
RZE IR LS5t AR DR SR GERSE PEAHE R o

2 AERRRER 210 E 2R G A R R R R

2.1 FAREE 20 4D 80 ALK, BRI FLH
FFRE T - T8 A0 B 5 i FE ] (BEG) s 5 kR
T2 Wik 33 AT BRI BRI AT B B 902, [ 5 i el



AR HES 20247 H ¥36% H7H

B AR B SR % (BIS) WEFCHIIE, DL ST
(TCD PREFHZA T A ™, B R R BIS 7628 TCI &
G A g DL VA Y3 s AIFSE T PR 3
ROUE R R FEA ) 7 T bk, s ik
PRAZ I TR (4K, DA IS 15 RAS R e
2006 4, 325 [ 75 B e e s Bt PRI s o bE A
I A 6 ZE 0K H R 22 DR 24 B v LR RIT R 1)
TOOLBOX #4tifAT | — WA L0 HRAH 7T, B T T
BIS 1A 4K, 8 TCT AT R A
FABRIF A IR T 2R R 40, XS R 5L T
EEG fabrfcds il g ik . K4 K28R A
T BISHabx, (HARA A H0 7oA FH HAh 2050 A 2 0 i
H PR M AR, I R G e ] AT g i i
SE U R N ()45 8 HAR™, i fR EEG (AR THEREYE
W, EMLIREN 1t Rase v MR BE b i 70 B
R T guih 2 L2 7S i 3T+ A
IR AL, 5 TCTAHLL RG34t
VHER PRV AT 55 200 R 6 B PRIV I AR 1) T A 44,
FHeak D PR 430 BRI 55 T B R R KU
PRI AL 1) 1 S A A AT T W i 22 Bk,
BRI % IR PSS . X2 WEF0KG BIS 5
fih EEG 4 Cniite 0 #h47 7 i, REHHF R
RO SR FASSKIE T4 BEG (4 50 ) 4776 KA
FHOCME, RAEHH/R B MR B BE b 72 7o H AT v o
FLIAHHIE R € EEG S5UE IR IR FBA B &R
SR — L IR AR IR T A B S e fE bRk
T SHEIKRREE, (HIX L RGN R REAE 2. 5T
R, BIS MHAE R — B mT RE H B 3k, 1K Fl
AT BT REE EEG [ S B B G- o geslIm
) o £ TCI-TA VAR BRI 5 18, B B SR 255004 0ot
BIS {EFIFAMHAS 2] 1 iES, thah, AT
LRSS, B sem@Eia g BIS ™. A H
AT SR AR IR RO KRS Cln el )] AR AR T 251
FAR X LE EEG fRbrHHAM TR RS, Fit,
BT 202 EEG TR IR 255k PAI3A R 48, FEAN
T ITA T SRR o PRIV AR A T i e b 2
J5 ) EEG $EAR IR IR, I ReAg Bl HE 47T
AN BRIEE 245006 EEG 7= A N [Rl jei, JX s 2=
S AT AR Jo % R R 1) AT P B R B, TR
T3 ARG T 2 1 T e AN 1) 5t P, T el ) 44

- 971 -

Tyise )5 o TR AIG TR B AR Dy oA BRI 73] (A
T BB 25 ik, SRR BIS 15200 ] BE i
FA B, AR R U B PR HEE 4R 24 57 H m] 3
BIS ™' tAb, 45252 AH [R] RRIE R AS [R1 A4 FT g e 3
HH AN [5] 14 o b, PSS o B A e 55 12 11 5 3 A Al
FH RV 9 B gUbe 2k AT 4 B BRI, AT g 2 it it
NIBERIFIRE, FEBEalh Z PR ™. T Rall 2
P2 5OEF ARG REZEAAKS, X4 E T
EAUMN BIS S5 {40 A0 21 10 fixi F B 008 i siAs, (HAE
AR P b U B AT L. SRR, SR S A R A
AU BRIPRAE B 1) P B B AR 2 — R 2% P R R 47 23 i 4
B IR, Hr R 2] DA LR PR AN £ 2
FRAE , PA SRS R R A AR a D 2R (1) B & R R o £E
IR, $ 28 AT DURAE B I SR R AR T 4R 1
25, FERL A S R i v PR A SRR T 4%
22 JKREM ORT HITF AR E BT SR
b, ATRE R PTREM A SRR T B RS S E
B g A TG RIS ARG RO RS H 3 #
28 N SR PPAik 4 B BRI AR Hh BRI ROR AN HER, TR
RHEEZ, MEER K. FEAFEMEREN AR
A i AR R T 0 T T - T M S
P R R, BIEEALY RN FARER TR
(SPD . FARMIHIBE (SSD . BRI E I AZ $8 2L
(AND . 0 AF 3 (HRV) | 7 kLS (SO B 4748
FEAREL(CVD B A5 T I S4B E (RND o
Luginbuhll ™§ H 7 — /N3 R 40, ARAE A €1
AN K AR A LE TR 25K JE TCL, 571K
IPIIAS TCI-BIS AHEL , 12428 il 2% 2 R AR AL )
JE RKE L. VP2 H BT R BA 2N N &
PEf s, MBS A ERIE A BS54 . Wi
AT I A5 BIS ¥ i 55 K Jé 4% 5 P v iy il 440
ghit, DL PR ) 432 Hemmerling 55" 12
7 AN RS, AR LT OP - G S OK 8
H%iE . Jonckheere ZECV KA SRR T 3T ANI 1)
VI3 22 48 T B UR 29 25 25 R T AT 1
23 WUAEE USRI AT DAEAR s A ZH)
S HH , $7 = AR A R S 25 W ), AT AR A LA
Fa st R AN TR RGO A& M F AL, JF
FEAR BRI AR 5 WA TR AR AEFH o« 1997 4F Kopman
5K 4 AR I (TOF) < 0.9 15 NbriE F 2 S A



* 972 -

D3 XA H AT b A UR B0 7 557

LR B 0 m] DU S WL URA e i . DL
- MR EEREICVE R ICEANLE SRR
}552 B URR M- 35 DT A R G QR BL R AT
HIVERE, I HAC R 2 858 R AN & 5 SEEL™. (=
&, H TS BCE B R E B AR S, 2R
FET AN E ARG ZBOVEB I B E, Hik
A% BB, AR T LRSS BRI A
U, A 2 (A TR E KT A I HL R AIE
W PH A LRA  BEAT WY S ) e PR 2 Ak s (R, ZEL AR
NFARIZHE S S, WURS BEIN-F5 TR AR R G r] e
AV R T RS I R B AR 40 TR

3 SHMRESYMIEIRENEGEE

BL— A R G0 A s — N R e
ZHY, XA BR AR AR ] B S B0 AR BRI R E
ATy WG ZANH RS, ] LUSCIE A
FIANPEAL ARG T RIS BE . W TSR, [RIlTis FH 2
MMEF M RS ATH . 2018 4 West 55 1@
1t WAVCNS Sl X 17 (7] B 4 P o 1y AR i
FRJEHIA RA A ATYE. 2020 4, Joosten 2507 &
T — NS AR E B R R, (ERREER
O A S B AR OR G M s A B S T LT B
i, FEATREXT AR A JE A FN D RE VK 5 7= A R
SR . 2023 4 Kouz P 70k I, K LA Y00 i 4
(HPD s mT GeA7 Bl T8 b O I T AR B AR IS
I s PR AR5 452 NF (1) /0 7 B AR P

H T, 2 I RGLEE N AL I PRIBR IR AT
BT RE RN I S REAE RS A TARSE 7 1
SRR T AHX —J7 R W 9 ByT Lolk A 514
BETE 22 1 T HAISCRE, A4 mad T SRR 22 4

4 A REEAMNER G R

4.1 FoEtE HEMRE At M RG U AR %
I BOR R E PEANE R P, SR AR AR B AR
B 1 B PRI 265 i i, R B A T S R
RE. RGNERD B, WRESHRE
FEAE M0 380 S5 B MR R, [ B R P A 4 B B
AN, T34 2504 .

42 MRZES BB EFE R N A A

Modern Practical Medicine, July 2024, Vol.36, No.7

ZE5t, VI RGN ANE] B R 58 7 SR AR 2
KA, SEELMEAC BRI B

43 RAMEE PP RGRIVER . G KRR
i KRV EHR B G, X 0] RERR 1 AR R L8 R
JIHURIRIRI o BRI, PRAL PHPR RS BA R G, A
B E HAE IR PR S el AT PERVME, BASICNE L,

5 g

JAE PR 2 G AE RIS B rh i) £ H 2 32,
{ELLA 003 it FEMMEL B sk ThRe, DA S 58 20T
N SRR ST AN TR 77 o 95 A JRRIE = A2 X P 34
ARG RIMECE , smi AR B E R, B RE ST N 5
TRFFARST IR IR RE 77 I 37 58 38 1 B S AL 2
WU, S R R 2 AR T BRI O B
PSR T AR IO AR

& £ X M

[11 LE G M, LIU N, CHAZOT T, et al. Closed-loop anesthesial[J].
Minerva Anestesiologica, 2016, 82(5): 573-581.

[2] SCHWILDEN H, SCHsTTLER J, STOECKEL H. Closed-loop
feedback control of methohexital anesthesia by quantitative EEG
analysis in humans[J]. Anesthesiology, 1987, 67(3): 341-347.

[3] SCHWILDEN H, STOECKEL H, SCHUTTLER J. Closed-loop
feedback control of propofol anaesthesia by quantitative eeg analysis
in humans[J]. Br J Anaesth, 1989, 62(3): 290-296.

[4] ENGBERS F H M, DAHAN A. Anomalies in target-controlled
infusion: An analysis after 20years of clinical use[J]. Anaesthesia,
2018, 73(5): 619-630.

[5] MARTIN J F, NIKLEWSKI P J, WHITE J D. The rise, fall, and
future direction of computer-assisted personalized sedation[J]. Curr
Opin Anaesthesiol, 2019, 32(4): 480-487.

[6] ABSALOM AR, SUTCLIFFE N, KENNY G N. Closed-loop control
of anesthesia using Bispectral index: Performance assessment in
patients undergoing major orthopedic surgery under combined general
and regional anesthesia[J]. Anesthesiology, 2002, 96(1): 67-73.

[71 LIUN, CHAZOT T, GENTY A, et al. Titration of propofol for
anesthetic induction and maintenance guided by the bispectral index:
Closed-loop versus manual control: A prospective, randomized,
multicenter study[J]. Anesthesiology, 2006, 104(4): 686-695.

[8] PURIG D, KUMAR B, AVEEK J. Closed-loop anaesthesia delivery
system (CLADS) using bispectral index: A performance assessment
study[J]. Anaesth Intensive Care, 2007, 35(3): 357-362.

[9] LIUN, CHAZOT T, TRILLAT B, et al. Feasibility of closed-loop
titration of propofol guided by the Bispectral Index for general
anaesthesia induction: A prospective randomized study[J]. Eur J
Anaesthesiol, 2006, 23(6): 465-469.

[10] LIU N, LE GUEN M, BENABBES-LAMBERT F, et al. Feasibility
of closed-loop titration of propofol and remifentanil guided by the



AR HES 20247 H ¥36% H7H

spectral M-Entropy monitor[J]. Anesthesiology, 2012, 116(2):286-295.

[11] WEST N, DUMONT G A, VAN HEUSDEN K, et al. Robust closed-
loop control of induction and maintenance of propofol anesthesia in
children[J]. Paediatr Anaesth, 2013, 23(8): 712-719.

[12] BROGIE, CYR S, KAZAN R, et al. Clinical performance and safety
of closed-loop systems: A systematic review and meta-analysis of
randomized controlled trials[J]. Anesth Analg, 2017, 124(2):446-455.

[13] PASIN L, NARDELLI P, PINTAUDI M, et al. Closed-loop delivery
systems versus manually controlled administration of total IV
anesthesia: A meta-analysis of randomized clinical trials[J]. Anesth
Analg, 2017, 124(2): 456-464.

[14] MAHAJAN V, SAMRA T, PURI G D. Anaesthetic depth control
using closed loop anaesthesia delivery system vs. target controlled
infusion in patients with moderate to severe left ventricular systolic
dysfunction[J]. J Clin Anesth, 2017, 42: 106-113.

[15] BONHOMME V, DEFLANDRE E, HANS P. Correlation and
agreement between bispectral index and state entropy of the
electroencephalogram during propofol anaesthesialJ]. Br J Anaesth,
2006, 97(3): 340-346.

[16] HANS P, DEWANDRE P Y, BRICHANT J F, et al. Comparative
effects of ketamine on Bispectral Index and spectral entropy of the
electroencephalogram under sevoflurane anaesthesia[J]. Br J Anaesth,
2003, 94(3): 336-340.

[17] PANDIN P, VAN CUTSEM N, TUNA T, et al. Bispectral index is
a topographically dependent variable in patients receiving propofol
anaesthesia[J]. Br J Anaesth, 2006, 97(5): 676-680.

[18] LYSAKOWSKI C, DUMONT L, PELLEGRINI M, et al. Effects of
fentanyl, alfentanil, remifentanil and sufentanil on loss of consciousness
and bispectral index during propofol induction of anaesthesia[J]. Br
J Anaesth, 2001, 86(4): 523-527.

[19] DAHABA A A. Different conditions that could result in the bispectral
index indicating an incorrect hypnotic state[J]. Anesth Analg, 2005,
101(3): 765-773.

[20] LOBO F A, SCHRAAG S. Limitations of anaesthesia depth
monitoring[J]. Curr Opin Anaesthesiol, 2011, 24(6): 657-664.

[21] PURDON P L, SAMPSON A, PAVONE K J, et al. Clinical
electroencephalography for anesthesiologists: Part I: Background
and basic signatures[J]. Anesthesiology, 2015, 123(4): 937-960.

[22] FARAONI D, SALENGROS J C, ENGELMAN E, et al. Ketamine
has no effect on bispectral index during stable propofol-remifentanil
anaesthesia[J]. Br J Anaesth, 2009, 102(3): 336-339.

[23] SCHNETZ M P, REON B J, IBINSON J W, et al. Bispectral index
changes following boluses of commonly used intravenous medications
during volatile anesthesia identified from retrospective data[J].
Anesth Analg, 2024, 138(3): 635-644.

[24] SHAO Y R, KAHALI P, HOULE T T, et al. Low frontal alpha
power is associated with the propensity for burst suppression: An
electroencephalogram phenotype for a “vulnerable brain”[J]. Anesth
Analg, 2020, 131(5): 1529-1539.

[25] KHALIFA C, LENOIR C, ROBERT A, et al. Intra-operative

* 973 -

electroencephalogram frontal alpha-band spectral analysis and
postoperative delirium in cardiac surgery: A prospective cohort study[J].
Eur J Anaesthesiol, 2023, 40(10): 777-787.

[26] LEDOWSKI T. Objective monitoring of nociception: A review of
current commercial solutions[J]. Br J Anaesth, 2019, 123(2): 312-321.

[27] COECKELENBERGH S, RICHEBE P, LONGROIS D, et al. Current
trends in anesthetic depth and antinociception monitoring: An
international survey[J]. J Clin Monit Comput, 2022, 36(5): 1407-1422.

[28] LUGINBBHL M, BIENIOK C, LEIBUNDGUT D, et al. Closed-
loop control of mean arterial blood pressure during surgery with
alfentanil: Clinical evaluation of a novel model-based predictive
controller[J]. Anesthesiology, 2006, 105(3): 462-470.

[29] DUSSAUSSOY C, PERES M, JAOUL V, et al. Automated titration
of propofol and remifentanil decreases the anesthesiologist’ s workload
during vascular or thoracic surgery: A randomized prospective study[J].
J Clin Monit Comput, 2014, 28(1): 35-40.

[30] HEMMERLING T M, ARBEID E, WEHBE M, et al. Evaluation of
anovel closed-loop total intravenous anaesthesia drug delivery system:
A randomized controlled trial[J]. Br J Anaesth, 2013, 110(6):
1031-1039.

[31] DE JONCKHEERE J, JEANNE M, KERIBEDIJ A, et al. Closed-
loop administration of analgesic drugs based on heart rate variability
analysis [C].2018 40th Annual International Conference of the
IEEE Engineering in Medicine and Biology Society (EMBC), 2018.

[32] DUTU M, IVAACU R, TUDORACHE O, et al. Neuromuscular
monitoring: An update[J]. Rom J Anaesth Intensive Care, 2018, 25
(1): 55-60.

[33] ELEVELD D J, PROOST J H, WIERDA J M K H. Evaluation of a
closed-loop muscle relaxation control system[J]. Anesth Analg,
2005, 101(3): 758-764.

[34] MURPHY G S. Neuromuscular monitoring in the perioperative
period[J]. Anesth Analg, 2018, 126(2): 464-468.

[35] JOOSTEN A, JAME V, ALEXANDER B, et al. Feasibility of fully
automated hypnosis, analgesia, and fluid management using 2 independent
closed-loop systems during major vascular surgery: A pilot study[J].
Anesth Analg, 2019, 128(6): 88-€92.

[36] WEST N, VAN HEUSDEN K, GIURGES M, et al. Design and
evaluation of a closed-loop anesthesia system with robust control
and safety system[J]. Anesth Analg, 2018, 127(4): 883-894.

[371 JOOSTEN A, RINEHART J, BARDAIJI A, et al. Anesthetic
management using multiple closed-loop systems and delayed
neurocognitive recovery: A randomized controlled trial[J].
Anesthesiology, 2020, 132(2): 253-266.

[38] KOUZ K, MONGE GARCHA M I, CERUTTIE, et al. Intraoperative
hypotension when using hypotension prediction index software
during major noncardiac surgery: A European multicentre prospective
observational registry (EBU HYPROTECT)[J]. BJA Open, 2023, 6: 100140.

Wik F #:2024-03-26
(K5 EH)



