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Abstract

Perioperative neurocognitive disorders (PND) is a major complication of surgery and anesthesia.
Advanced age, education level, history of diabetes mellitus, poor perioperative glycemic control,
and depth of anesthesia may be risk factors for PND. It is not clear about the mechanism of PND,
but the pathophysiological mechanism of PND in diabetic patients may be mainly related to the
upregulation of polyol pathway and the influence of narcotic drugs on PI3K/PDK1/AKT signaling
pathway through insulin receptors in the central nervous system (CNS-IR). In this paper, we re-
viewed the current status of research on perioperative neurocognitive disorders in diabetic pa-
tients, summarized and analyzed multiple aspects such as influencing factors, occurrence me-
chanisms and interventions, aiming to provide references for preventive interventions to reduce
the incidence of PND in diabetic patients, improve the quality of life, improve the prognosis of the
disease and accelerate patient recovery after surgery.
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1. 51§

| A 3 4 22 I\ 01 [ iS5 (perioperative neurocognitive disorders, PND) & [Fl A H H B X4 28 R GeTh g
R AE 2020 4, A4 BEIARIA H LA HIBR G 8 SOA IR JAM 2N RIBEAS(PND), H 3 ZAHE: FUEFE
E"Jﬂ\%ﬂﬁiﬁaﬂ(preemstmg cognitive impairment, PreCI). A /5 &% (postoperative delirium, POD). W%m%ni

1B & (delayed neurocognitive recovery, DNR)FIA S5 £8 I\ & 15 (neurocognitive disorders, NCD) [1]. %

PRI A KA PND R, —IUHTIE VS0 F R B 2 8 O I RS PND (R A %08 80% [2].

H TR PR I RO % R, DR WIREIRR S5 PND KAEREGIE N 1.84 £, XM OCHAMAL T

W A ORI, BRI S LR [3]. fE—TUATHEEBA IR T, S PR R (R A IR PR AR

MRS R AT S [4] — IUEFuas KR WG L0 S 30l ()22 8 6 I 2 BRI 238 n PND R 4,
T H 2 ZUHE JRp5 2 PND (1) 5 M7 fa [ R 2R 5]

PND (1) A= i i g AR g i & DL RIS, BT B RS SRR . ARAT& IR E
()57 PND R A2 AR T o DRIE, AR SOBE PRI B8 5 BRI 2 D i B g (R Al SR BDIR AT 270k, &
TE W PRI £ 1) B AR BN T T (e 228, AT N it 28 2 R 5 IR R 22 0% 4

2. BEREEE PND I MEE
2.1. REjIMEEFEFIAEE

FEA I Z1 28 I (HbA L) H RiTBH 7 H s i i p 42 i 75 100 () 5 FH F8 R 2 —, HbA le AT DL RO PR 28
8 JHF 15 F R M= B DL 6], — DWW 7R AT =i (1) HbAle F1 PND FIRA A A M, I Hax A
KM R B R B AEAE RN B AL L B B2 R B IR YT 6%, HbAle R m—ANhr, EFHK
A= PND RS 2 BN £5[6]. 1% 5 2 BT 5T HbA Le XA PRI S N A Sh RESE M () 45 3 —%0,  H) HbAlc
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IRPESE NS 2 RUBE PR R BRI DD RE MR AT 0 2 RH IR (7] DRI 0 BRI PO /6 3 R T HbA Te
FEPND KA IER] , #5250 2 (8 7okt — U0 UE HbA e #2 75 AT LATIINHE bR 5 58 % PND &A= 1 AR o

I 7 ZLE R, W TS BERA T K8, A (R URE S ™ EAR M 22 i o 9%, HBL™ HAR
ME ) G, EREIR 1 4 SE ARIBE T BRAR IR A R R B G ™ EARMBE B 1 2 50k, B4k, &
JEI BTN RN RE 0 Bt b5 22 B 7 BAR AR AT 5% (8] PR LAERT ST R R VE 7 X PND FRISEMA N, I 1220 53 4 A
AR (0 B IS 45 2R R T4, BE R0 FERE H AR, SR BN RIRE ) TR, AR 120K 1
i R

2.2. RPSMIMHE

Arb Bl MURE R PND XS BTt TR BB AP 1 4Rle . REHFERELHE,
I BAEGRUESEZ N I DI RER BT mT LEITS OL T, R B S ARG 6 I (A FIDIRE T B 2K [9]. TR
WP B i - ik - B B, AT RESBURE AR RIMBE[10]. B2 KBFREEE PND (KA R
Wy, ATRE SR T BRI SECS BOR MRS OC . ARRE W 5 R T 4155 PND A 5%, @it %
BESE WA AR P K IS, X EE ARG ICAZI A B R B[] 8 AR sy MR 2 15 RE s
M2 ENEE R H BT JCE 18, AR EREOI T —PIRR, AR TR A PND m RIS 0L
BRSO, LU AR ARG PND HOREI, 5 FEMURE ) 22 3 B Y, 3SR U AT LI 2P foe A B LK% P
St o PRER A 22 4 e ] (0 R e R 00 25 P LRI 1K, v LR L 408 0 v 58 A At 1 2 R ) K
Ji%i 52 2453473 -

23. BEABFHNFRER

BAEIERS . M. ASA A E K5 PND MK AEZ A RR. FRIEKSERE PND X
s n, EREBE KR ASA S RIGFEAC, K4 PND [ RetE o>, 5311 PND RAEZE
FLctk[12].

FARHEAINT PND KA RIAEE — I, REBE R M 4 R E 2R, K2R RRNAT
ARJG PND HIRAEZLIEGIN13] [14]. AUEYER7R, B 75 PND RAERA BERR, WA, KR
& AR EMNF RIS PND Z WA RERR[12]. MY, Wt EFEmK e M s Ukl e e
A PAYE/D> PND R[] [15]. BTS2, FARIKEZEXT PND & AE 2 BRI A7 G415

3. REHH

X PND IBF AL 4 A 100 2RI T, (R2 BRI AN H i A . 58 4 PND )
KA, R BE TR TS RO R 2 N 2 0 I B L R R BRI 24 3 3 MK R 2 R G P S R 2 A
(CNS-IR)5%MH PI3K/PDK1/AKT 15 Sl %A [ 16] [17].

WFFLRIA, FEEA I AP E N R i i R B vh, e BRI 22 el i@ ik i, Wl PR i
A AT S, 20 2 URER R A P A v 2 JoRE, TSI ORI L 3G IN[17]. % TR
AR ROE V] e S AR 2 TE A OC, G WA @ IR AR T B = R 2 PP ) (AGEs) E fivi 57
AN Th RE R AG h ACHEAE F (18], 11 TR BRI T B 7E i A5 o3 2R A 3R A0 00 At b e T p 28 )\ 0 B i 1)
KA.

X FH 22 22 40 HH R B 5 38 2 MR (CNS-IR) T iz 40 A T dH 23, BAEAHMER, JFilid R4 i
TEMPCR KR, SIHAMBEANEERBERLE T 5 PND MM EEERRESHTREN
PI3K/PDK1/AKT, A5 5 I8 % w] LA 36 %1 B & Bl 88 -38 (glucose synthase kinase, GSK-3p)i5E, i
I tau B FBERRALAN B UEM AL ER H (amyloid B, AB)KF[16]. Bl =2 AR B AR I/EFNLS], EXHE
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JLIhfE. AL A T, 25T AR TSR . BB/ T CNS-IR Al fE5|
EMZTCRT, S8 PND Bk . ZidFEEZR T GSK-38 W ARER 3P0 iUk, RIS A4
PI3K/PDK1/AKT {55, {8 GSK-38 iGMEIG M, 5l tau & FUL FERERR AL, IERMPRECT:, M3
BAEIR AR N EN YR BOR S5 2 DA R B RS 1) & A2 [19] [20] 6

4. BEFREEE PND Tt
4.1. EARHAMBERIZHI

BRI R A PND RORITTEAh, 2804 AR W AN 10 3% PND B AR Tk, I HopE
FTRERMSL TR PRIIA B A SE G PRI R o DAL SR A PR P2 AN 2 AR [ 110 5% T PR R85 B 303 11
T R SRS AT AT S0, 24 i (10 AR IR B B S 2R R HTRS HbATe 425 E] 8.0%LLF, X —hr#EARE
A R PND KA

A DL A A8 P T B Fo A5 R B R A IR P 4R 2 10.0 mmol/L AR, [RIIR R 12 B 1 AR 1
WA AR, R A UK 3 BRI AR G FEACRE o AR F (0 MW o) 7 S 48 () W I, R I PR A — g IR
—EERORE L, USRI L B BORAN PR R AR GE, AT RE TR A AR S B N A It
B B A 75 5K AT (S P B B A P RE (210 7 BT e — ZR 91 50 T MURE 2 i o 1A 14 o ot TS P 2
RrEWTTT,  CASE A AR SRR B I BRI R 2

4.2. EIRMIR N RRES

FEIAR A S NV B R 5 R TS BEE TR PND (R AR %A R 2I56E, HAT W RERCN TR PND f—Ff
A RS T A UEE 2 B S A i B 25 T A O R 2451 5 LR R A AL NN AT AR A [20] RS
T PR RIS, WL L CNS-IR, #43% PISK/PDK I/AKT {553l 1%, {2 i2E 40 i N 3 & b s « Hi IR
EERAART G, R A K. IR F, BuE PIBK/PDKI/AKT 15 5 i@ %X GSK-38 7= A= 4l
f# tau B ABERR LI, RIRRAD> Ap P24, AP TAEM[22]. CNS-IR BIZEE T e 5N ARE ). idiz
FIFNR T 2, TR 5 2B I T AR A K | AR T AR VS TE AR A2 R G RIS TR TN BE

B PRI ER 1) tau 2R ABERRALIE N, [FIRS BRI 25 0% CNS-IR FO4E F 2 e tau 28 ARERRIL, S8k
A= PND P XS8R A S0 ik 5 2 (046 P P e PR P KRG, o S NI AR A — T AT I AT 52 %2
M. ARG YR, ST LG M BRRE, WA R A = AP BRI, B S VR
JA BRI B oA, B KBREE L AT B AR PR 2 SR 48, AN B AR g i K -P B A o, i DLV 4
SYERIRIER23]. B, BER RS NAZ W EEEH T BB PND, F H AT DU Gl ik 5 20t 4k
JE R E PRI 5] o

4.3. EETRIAHBATT

W90 BRI A2 P RE W PR S B8 2 1EAT MBS RE PR AR 5 500 PND R AR 2R, JF BE BRI A R Rl 7
S MK [24]. 0BT PND i FHIOXAL 2 “E” A “pipe” , AT e A B B, nrDASGEAR
J& MMSE $F20 AL 28 PEDK 7 IL-18 BI7KF[24] [25]. [FIREH, HLEFI B0 T PND A Bk B %
KA, =i A BT I BT BRI FE 3 — 28 i Al SCRE

HL BT TRIIEORT DA AR BRI 2 P R B, TRk 5 R 25 0 A DG AN RSO o R 7 A PR B i
FERT DUSE RRIER 250 1 B9800 10%3 30%, 33X 72 RO BB VG YT AT LIS 8 15 0 48 22 Go R IR 2R 20 368 5 1)
FEICKAL BB A BCR . RIS, AHT H AT RIEOT DA B3 AR TDIRAS, A€ R AN Mo [25] [26]. BFitk
BRI TIAL 3 T BB ORI BRAIR TR B 38 PND R AR 2R 4G R BT i

DOI: 10.12677/acm.2023.13112405 17163 I IR = =23t e


https://doi.org/10.12677/acm.2023.13112405

LI

4.4. {ZHIERRE

—EEARIAY PND AR KR INHPRAS I IESE, BF U5 AR o R BB IR BB A B, e AR
B3 PND R AR HEAR[27]0 AR IR R VEAIH] /2 PND BOSL GG R 3R . H A A BRI R T ) 77
AR R B, 2RO TA B RORIT T e, I P L0 T BRI T DAAE PND A ZE R FRAR, O JIET
AP A B RSG5 18 [28] 0 BEBF L RARRTE R TR, U BCR TR R A BRI, b E 5
SAMIMEESE 2 M ST T B SRORIE R B RIN D) REAE AR B0 B BE i o

BB A RITKEART R Z N, 2SR RS A SEFEIRE 7T LLFRRIR PND fAE, HikfE
O fa B TR A SR FERE (291 SATRT,  HATANIE A PND (93 A b 45 S8 FEmk e A B (1) 24 28
A PRI At S R o — 5 P2 R T 0%, A7 SR FTIKE W] AR 19 604 IL- 18 46 N (9 R ek 2 R 1 [30],
(R B A H AT 48 BEFIAT EFEmkoE i i, LB AR B T HAD B 20 ok B, PTRR
UEJE 7S PND k2B, BARIE A FdE— sk . PND ) fa /6 AT LA e A% A A7 SEFE K E Tl
(ST 4o
5. IhE5

PND 2 Bl PR 82 AR WL AOE, P HE 1) PND <X sEMaei TR, 3800 8 R A% B b [R] 14
TIER G BRI GRS PR S B, A IR ) S A 2 B R A oK o R I R B 0 12k
T, A AR v A e MR A R PR A2 L P A PRI (DR L R SR P A JE M 5 A JR B R
24, DAREAR PND B, DdEFH R, MO SO I i s e BF . H AT AR bn 3%
bR E LA ST TR B (G BCHEAS 75 E— 25 . PND i TR A G—Mbrdk, TEARSKIHE T s
A B WA o JE L S AR AR TR R T TSR T LA B et B A PR B PND R, B
GRS
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