- 602 - It PR R B2 2 785 2020 4F 6 H % 36 555 6 M1 J Clin Anesthesiol , June 2020, Vol.36,No.6

AR5 A A DA R e o AL i ) AF 5 0

mE BEH WEH

ARG ZIN NS ( postoperative neurocognitive disorders,
PND) 2RI T A5 5 WA I AE , EE R AINFIRE T
W, = E AR SR | AR A IS B i MRS SR T A A
HARBA I PND R Z W ZEA MR, FARAG
38 S B 1% 5% 5 ( blood brain barrier, BBB) 3 Z{ A A #1 22
Z 5t (central nervous system, CNS) RAELE M 5] & PND! | 1M
25 IO 25 X 1 28 RAE IS AR 25 e T PND 25 R A
VAR Iy & Ji& o AR SC B 7E AR I 27 £ B S 4545k PND 1Y)
CNS ARSCHIFFEHE S %) s BRAL R BEA T 25034, S 4 J 1 e IR
TR SRR S %

N R4EAE S PND

AN TFEANAE R CNS RS RS 54 | i 21555 %
A I AR AR S, L) RS T A 51 & CNS
PR, BEE AN, B R AR A& KB IN Al BE
TR A A /N B R A B R R B RS
IV Y STop A =1 L E2Y AN S e o7 J N | S < o 2
THBRAERE T B A SR AL AR Ry SRSl v A8 403 A
S RIBE SIS | X AR AR A S IR B i R g 4T
PEAR (FERE 385 /NI AN AL T AR IRAS , 34 Hh B AR
F1 BBB AZ45 B AT LA 316 P FP G 9 28 B M1 T M2, HRp4E
YRR R T FIKUN TNF-o IL-18  IL-18 25 3t — A5 i 7 ol
ZRAE , KB PND,,

F AR REA o KM/ M NLRP3 S U E T i /)y
JE AN, INKL 405 £ S194 2 8 b Je HL o ik s 3h o
PR FRIBR R I 7 Az 2R SF 5 A 5 44 4 ( mitochondria
derived reactive oxygen species, mtROS) AEAE R E¥iF NLRP3
I R, [RIREA TT DAAVE S Wi 6 M /MR LR 1) 5 B
KSHMAP T, mROS FEAETTREMIVLEIA - (1) IL-1B #
i mROS/NLRP3/IL-1Q 18 [, iX — 38 ¥ 52 B0 7% 6E % {&
a7nAChR LW (3850, (2) WA BRIRHLTE CaN I NF-
«B 38 M, BT LR BRI RS T LR AR S %
2 mROS T, I AR IR

P PR A S e R miRNA 25 1 /N B B 40 3
TR Z IR M AR TR S PR /N 5 40 i ) R o
& I miR-124 k0 T H T iiF VMAP3 k8 in 5| &

DOI:10.12089/jca.2020.06.020

BAWH . H K F AR A4 (81571048)

VEFZ BN .200127 b I ACHE K B A B B I 4 U e R AR}
BWEMEE AT L8, Email . ywf808@ yeah.net

JINISE TR A L B S 5% Ak, AR G e v R T RO IS FERR £
B (lipopolysaccharide , LPS) 753 (4 /1N 50 41 I 3801 b, 380G
miR-185b-5p I 4 P 73k I TEE S 22 S AE , 5 Bk
L PND

R Y 8T LUADLI BEEA A8
AE A A BSR40 8] A5 1 i 5 18 A T 50 RAE A e e
TE PR PR B A AR 25107, 55 NLRP3 380 3 [ #g pi 1
EAEREANIG KA PND G AR 2220 k1 A 1RRE S
LRI RE T B, i ARG A2 150 15 1R 480 A= 19 o, fh &
A AR T AL

BIEMRELE 1 ( B-amyloid protein, AB) BEHREL J1Z B /R
2535 2% ( Alzheimer’ s/disease, AD) IAEWFrEY), [\ Bt
FEAET AR T, BOPR Sy R B 5038 4 B, IF 5 ik I 400 i 411
AB ULBMEZ M PND L AT — B Wi ™ /MR
AR 7 WA A AR BEHR A0 P 28 58 4 I B N E RE
A0, ok 1A T RE 5 A5 /0 ATP 7 4 4k T i00% AMPK , T
AMPK 3 B2 3% fb 2 S BN B2 03 2OF UG AHEE 3 , ib
ST AR ARSI E Y L A SR P D 38 D PR
— S H RS I AR SR AR RN
5 050 L 9 R A /N e B A S A AR 28T AE T [ I i
LPS 55 (A2 4500 A A2 5 M FH O PR b o J 199 1 38
AEFRAE PND th A TERIIRIT M E

ERERAES PND

FAMRE ZEGYa BRIV SS CNS &
R REEACH e B A il 22 3 A o)y LG A RDE A
AL A FRRF GABA {5 5% 53 5, LK B id 38 |
B RE |08 BE BG83 255 5 A 1L 5 IR B Ml X N 1
SRR E , A B R AE N S B CNS B N
AD 14 7% ( Parkinson’s disease, PD) 4%, 7 PND & &t
FEAELE LPS 5 1) BT I ST 240 M , TLRY Rk T =
AR AT

AR N TP Y R RS 20 M AR B4 S B B AR B S LA
FRERE CFAP (422 & A A i, F ARG & A AR
WA D REBUE S R 22 B RIS G 32 40, gk N 3 Bk
ZIOCHIREREAT T o AR AR BT ST B BT M I 4
1 22 B e ARSI 95 T BE S AR IR Ay 56

Lo g e A EAE R BIE IR A 5 /0N B o 4
MITE CNS SAE AR P AATEAR T AR, SL Rl HE i PND B & 4=
K, PTREMIHLEIA : (1)JAK] i PERK BERR 1L & A BT
I3, TR LA B TXINTP 36 2k T 7= A A e R 0 1



I PR R B 2 3% 2020 4F 6 1405 36 %5 6 ] J Clin Anesthesiol , June 2020, Vol.36,No.6 - 603 -

PEFITY 3% JTAK1/STAT3 4% ol 3 2 0 I I 400 26 3% T
6 FATLIN T, 340 55 43 WA 5% S 08/ N e I 4 o 3 £ 7™
A TL-6 TSR (A M, RS2 e R R, (2) IR IR
MLIEE CCL2 TG Ak /N B4t ffLfi CCR2 FRis T i g a2 Ml
JCAZBREET L (3) BB RS Thl 40 M58 14 32 3t BBB #EA
CNS fifi S IE I B 403 A fh D 1 e 3k 3 £ /D e e
AHSRAEY . Tho A AER T 434k A Thi 4L, 38 vl 2L 431k
9 Th17 AHHE5M 06 TL-17A AR3E A B S P RAE , 16 1 IR I
A, iR TGF-B 3Rk, HI M Smad3 & SRR L5 30 AR
B, SRR MEE Rl & A A

B X455 PND

CNS FF B AR K40 M ( mast cells, MCs ) 355 457 T iR 92 it
A7 ) P10 M 2 200 L v AT 25 A T LR R AR R
F =%, 25 i vk e J0E A R ANE SE
REfZSZ I CNS R I ANINANAT J 55, M MCs YE CNS i
“H—INET TE A S REAE S B R | A I A e 2 RO
LR, MCs B 4330 i A BT 5 22 Fh CNS 9555 1) 46 i 2o
TR, FEOR A0 SR T e 2 2R RT L E ik P
W N E-1 04 R A G-9 %2 BBB B3R, 7
— BB BT, SNE MCs 3@ 13 324 BBB #E A CNS 2 54
PERV

LPS Hll# MCs 15 4L ELE 75 5 4 2 a7 /NI 5 4 i
SRR , T B G /NS L 200 7= £ TNF-o0 #1 IL-6 55, 53K
CNS #RAE , W3R BBB FII-# 2 5B, B4 NERANE S
K PGE2 Jii 2l EP3 32 (R (<6 1 R ASURL, 1T E PND o
MCs iUk 51 2 P AR , 75 BIBE IR BBB i TG /N i 4n
i, 2B PND S 2,

HZ TR 5 PND

BN R 28 e S AR 2+ A ( neural stem cells,
NSCs ) 77 A= B il 20 RE 5 E Mt 22 19 286 H )il e, {EL B
AEUHE N, NSCs S LA 4 L4 5 17 A5 8 i 28 50 11 3k
b SFEEICAE I R G D TR RS R A8 5 T w06 2 1 T 98 1
IR g il ph 2l AL | 2 M st 26 f J5 L G 1) 25 4
Jf B, DASIE IR 4 28 00 Z IR 200 AR FEBAE N
i B2 TT AN S il ok 23 T B 2 1 E s A A B, B
FIDIRE Y T RERL L S AR ARG

PRZETTAE T RNZE fil A8 P T BHCAZ FIA HIUAE S M 48 ) 2%
ot BT RBRYBLTIA - (1) ATV LA 548 1 B o il i SR A
(2) PHETCLR 2 1 25 5 B0m B Tau 25 [ 78 58 fil (8] %8 i
BRI A JEC 7 Bl [ 8 A8 R, RARAE S 270 T Y R 4K, Tau 2R
FIFIZE R S AR BEHRBLIR 2 HSZmapf 2 i 451, (3)
ol 25 T2 A 0 B 114 TNF- 128 JRIT9bK 120 4 J SH R %) TL-
16177 T He o o] 42 i 28 4 R AR =k i S R 5 B0k
B, T4 AT A0 ] 1) P45, e AR A 28 70 % i 1 A 5 e
T X AR Ak RS B0 AR G 3

BRGNS U AN SRS, SR Lk

PRI \mtROS BRI & 1 i B Ak Th i T B A5 e
ZRATHEBIR AN CNS 51453 Hh 5 /N I J5 440 i 3 Ak 2 42 [
TR AL TCAET S AR AR T fE . CNS RAET |
i GABA REFNAT 2 IR e 22 W) 1) 12 366 1 25 R A R0 9 M e % | B
T Sfh T B, I B o is f Az DL B AT T fiE
5| % 2 fil il 2 F 220 U E A AT 5 2 PND,

KT B AR R I RERE R 2
TCNFRASAE 5 45, RERE 4352 vl P J50 19X L 38 o o 3 7%
CHOP/JH T 28 /2P e KA B A INK/ ASK 1 2538 55 31 4
i/

E#X#HS PND

Jigi P 4 225 3% L F ( brain-derived neurotrophic factor,
BDNF) J&—Ff CNS A A fe ) FFH i e ) O p 2875 97 2R
M, TE T M RN 4 AT B 28 il T 3 v 25 56
EIE, BEF AL IS, BDNE K- T B S EGCIZ R AR,
T ChZE A4 XU I, AR, BDNF B9850 & 20 A 32 TR
Bl ) 3 BoAR T BDNF B9 F O BE S 5 AR F LA
e B REAF 18

BDNE mRNA [ 2 206 s, BEBE Ca™ BB 1k
BRAMSZI (T NMDA ) T R T4 Ca® 38 18 PN I 1
Ca™ W& 21 MR TCREHHY BNDF 5 H 4 S 52 14 TekB 25
B NG TR BEE 7 A R A W 5 P LR R
BP9 {5 538 & 4 PLC-y/PKC  Ras/ MAPK/ERK , PI3K/AKT/
mTOR %5, 51 AR 54 & B 0 b 2 e 0 it
M FEOA RS N R, &4 PND,

1 &

EAE B PND BRI HLHE S 1k W JERE 18, AR S0
457 CNS ARSCHLE ELAG S AT | JE DY | P T2 199 IO 38, 2R AR 45
s A REEE I BURAE AU, A IR RS, P JE
SRR RS — N7 AR, BN AT A T B A5 -2 0 R
RUTFRE HUFER AR | JIELTR BE 25 49 2% 01X & A S 16 I 23 1Y)
T2 | LW DL R R KK PR ST S Y L h A A
FEIEER (A — P R R E , Al 2 R 245 9
A RAEIKAE | SN AR A5 2 R RE O AR DL . PND #  B7 80CR:
LT e Ja BIRTT , PRI AN BE 2208 X i i A e AT B U
i, AR A A R ETAL BE WA I fE B I R S
FARME] ARG L T 4, B R T AR S H AR
B Qe G A A0 PND S A F AR MU 58 1R 520 8
0] -RAER PN gy A3 B S SE RIS

2 £ X #t

(1] FHES, G, J505. SEARJE NI BE R It & AR i AR SR
PR R BFTCHERE. IR RBRIA 2435, 2017, 33(1) : 95-98.
[2] Safavynia SA, Goldstein PA. The role of neuroinflammation in
postoperative cognitive dysfunction: moving from hypothesis to

treatment. Front Psychiatry, 2018, 9. 752.



IIfs PR R B2 2 7k 2020 4F 6 H 4 36 555 6 M1 J Clin Anesthesiol , June 2020, Vol.36,No.6

- 604 -

[3] Dumas JA. Strategies for preventing cognitive decline in healthy
older adults. Can J Psychiatry, 2017, 62(11) . 754-760.

[4] Niraula A, Sheridan JF, Godbout JP. Microglia priming with
aging and stress. Neuropsychopharmacology, 2017, 42 (1):.
318-333.

[5] Song N, LiuZS, Xue W, et al. NLRP3 Phosphorylation is an es-

(6]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

sential priming event for inflammasome activation. Mol Cell,
2017, 68(1) . 185-197.

Wei P, Yang F, Zheng Q, et al. The potential role of the NLRP3
inflammasome activation as a link between mitochondria ROS
generation and neuroinflammation in postoperative cognitive dys-
function. Front Cell Neurosci, 2019, 13, 73.

Li Z, Ni C, Xia C, et al. Calcineurin/nuclear factor-kB
signaling mediates isoflurane-induced hippocampal neuroinflam-
mation and subsequent cognitive impairment in aged rats. Mol
Med Rep, 2017, 15(1): 201-209.

Chen Y, Sun JX, Chen WK, et al. MiR-124/VAMP3 is a novel
therapeutic target for mitigation of surgical trauma-induced micro-
glial activation. Signal Transduct Target Ther, 2019, 4. 27.

Lu Y, Xu X, Dong R, et al. MicroRNA-181b-5p attenuates early
postoperative cognitive dysfunction by suppressing hippocampal
neuroinflammation in mice. Cytokine, 2019, 120 41-53.
Mastrocola R, Aragno M, Alloatti G, et al. Metaflammation; tis-
sue-specific alterations of the NLRP3 inflammasome platform in
metabolic syndrome. Curr Med Chem, 2018, 25 ( 11 ):
1294-1310.

Moreira OC, Estébanez B, Martinez-Florez S, et al. Mitochondrial
function and mitophagy in the elderly: effects of exercise. Oxid
Med Cell Longev, 2017, 2017 2012798.

Wu Z, Zhang M, Zhang Z, et al. Ratio of B-amyloid protein
(AB) and Tau predicts the postoperative cognitive dysfunction on
patients undergoing total hip/knee replacement surgery. Exp Ther
Med, 2018, 15(1) . 878-884.

Fang EF, Hou Y, Palikaras K, et<al. Mitophagy inhibits
amyloid-B and tau pathology and reverses cognitive deficits in
models of Alzheimer’ s disease. Nat Neurosci, 2019, 22(3):
401-412.

Mihailidou C, Chatzistamou I, Papavassiliou AG, et al. Modula-
tion of pancreatic islets © function and survival during aging
involves the differential regulation of endoplasmic reticulum stress
by p21 and CHOP. Antioxid Redox Signal, 2017, 27 (4):
185-200.

Tsuda L, Omata Y, Yamasaki Y, et al. Pyroglutamate-amyloid-3
peptide expression in drosophila leads to caspase-dependent and en-
doplasmic reticulum stress-related progressive neurodegeneration.
Hum Mol Genet, 2017, 26(23) . 4642-4636.

Wang YW, Zhou Q, Zhang X, et al. Mild endoplasmic reticulum
stress ameliorates lipopolysaccharide-induced neuroinflammation
and cognitive impairment via regulation of microglial polarization.
J Neuroinflammation, 2017, 14(1) . 233.

Femenia T, Giménez-Cassina A, Codeluppi S, et al. Disrupted
neuroglial metabolic coupling after peripheral surgery. J Neurosci,
2018, 38(2) : 452-464.

Winner BM, Zhang H, Farthing MM, et al. Metabolism of dopa-

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[33]

mine in nucleus accumbens astrocytes is preserved in aged mice
exposed to MPTP. Front Aging Neurosci, 2017, 9; 410.
Zhao Q, Che X, Zhang H, et al. Thioredoxin-interacting protein
links endoplasmic reticulum stress to inflammatory brain injury
and apoptosis after subarachnoid haemorrhage. J Neuroinflamma-
tion, 2017, 14(1) . 104.
Xu J, Dong H, Qian Q, et al. Astrocyte-derived CCL2 partici-
pates in surgery-induced cognitive dysfunction and neuroinflam-
mation via evoking microglia activation. Behav Brain Res, 2017,
332 145-153.
Prajeeth CK, Kronisch J, Khorooshi R, et al. Effectors of Thl
and Th17 cells act on astrocytes and augment their neuroinflam-
matory properties. J Neuroinflammation, 2017, 14(1) ; 204.
Liu Y, Yin Y. Emerging roles of immune cells in postoperative
cognitive dysfunction. Mediators Inflamm, 2018, 2018 6215350.
Li N, Zhang X, Dong H, et al. Bidirectional relationship of mast
cells-neurovasecular unit communication in neuroinflammation and
its involvement in POCD. Behav Brain Res, 2017, 322(Pt A)
60-69.
Apple DM, Solano-Fonseca R, Kokovay E. Neurogenesis in the
aging brain. Biochem Pharmacol, 2017, 141. 77-85.
Biederer T, Kaeser PS, Blanpied TA. Transcellular nanoalignment
of synaptic function. Neuron, 2017, 96(3) . 680-696.
Skvare DR, Berk M, Byrne LK, et al. Post-operative cognitive
dysfunetion: an exploration of the inflammatory hypothesis and
novel therapies. Neurosci Biobehav Rev, 2018, 84 116-133.
Hridi SU, Franssen A, Jiang HR, et al. Interleukin-16 inhibits
sodium channel function and GluAl phosphorylation via CD4-
and CD9-independent mechanisms to reduce hippocampal
neuronal excitability and synaptic activity. Mol Cell Neurosci,
2019, 95: 71-78.
Rivero-Segura NA, Coronado-Mares MI, Rincon-Heredia R, et
al. Prolactin prevents mitochondrial dysfunction induced by gluta-
mate excitotoxicity in hippocampal neurons. Neurosci Lett, 2019,
701 58-64.
Xu L, Qiu X, Wang S, et al. NMDA receptor antagonist MK801
protects against 1-bromopropane-induced cognitive dysfunction.
Neurosci Bull, 2019, 35(2) ; 347-361.
Guéniot L, Lepere V, De Medeiros GF, et al. Muscle injury in-
duces postoperative cognitive dysfunction. Sci Rep, 2020, 10
(1) 2768.
Wyrobek J, LaFlam A, Max L, et al. Association of
intraoperative changes in brain-derived neurotrophic factor and
postoperative delirium in older adults. Br J Anaesth, 2017, 119
(2): 324-332.
Qiu LL, Pan W, Luo D, et al. Dysregulation of BDNF/TrkB sig-
naling mediated by NMDAR/Ca2 +/calpain might contribute to
postoperative cognitive dysfunction in aging mice. J Neuroinflam-
mation, 2020, 17(1): 23.
Kowianski P, Lietzau G, Czuba E, et al. BDNF; akey factor
with multipotent impact on brain signaling and synaptic plasticity.
Cell Mol Neurobiol, 2018, 38(3) : 579-593.

(ki H 151:2020 — 04 - 10)



