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Research progress on the role and mechanisms of epigenetics
in delirium diseases
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[ Abstract] Delirium has a high incidence and is associated with a poor patient prognosis. The pathogenesis of
delirium is still unclear. Although antipsychotic drugs are the main intervention in clinical practice, there are currently
no drugs that can definitively improve the long-term health-related quality of life in patients with delirium. In this
study, we review research on the associations between epigenetic modifications such as non-coding RNAs, DNA
methylation, and histone acetylation and the development of delirium, with the aim of providing information to support
clinical decisions on the early identification and diagnosis of delirium, as well as its treatment and prognosis and the
development of relevant targeted drugs.
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B2 R —H UL At BRI R 3 ZE R )
CEAAE, A TR DT A | B UK T el AR a4
AL, HA R 2 e R R R s B 2 e
S R 3 SR A A A A A ) R R R UL 1Y)
T ENANRATRR SR R EE W
975 7 (intensive care unit, ICU)EZH &4 R4 N
30% ~50% "> FENUME B i1 & AR RT3
50% ~ 80%"" , R )& & % ( postoperative delirium,
POD) KA MNERNET AR (AN TR EH AR )
JE Y 15% ~25% , B R R FA (i yrig 2
FLOIETFAR ) JF# 50% LA E A [, 215
IS S5 22 5 22 ) [B] $5 78 25 51 vy B G A8 58 | F-
B8 S BN RN Bl e R i & 2B R SR AT
B A Sy T 2T . HATIG R 2R A
UK P 25 W 5 18 22 RS SR T O 92 Ik 52
W2 W R I35 R0 5 s I i A DG 2B 3 o ot

T AL 27 AR AR HE P R R T RE Th A ¥
J DNA F%H R S5 465 7 91 028 A T A A 2 R
fEfg YL e 6 N R s VTR V8 2 B AR H L
il i ANV B, H RIS 2 B Rl 2R RE | i 22 o
A ZRLAR T R R i P2 B R AF R R I 2
IEETRN L (A B U 1187 NN = R AR &8P r R AL
W B P A P 28 o0 I T RN BRI S 2%
BRI S 80E 2 AR R R EALE O T ARk
ORI 22 BRI A% 2R TG 2 1 &
Az TR b B A T O i 3R 0 35t 4% 1 M
EL IR SEAE N2 By B A 2R i A W b 2 s AR Ak
H g g B R e 2 s seah,
FRATITF AR 51 0 S0P RAE | e S g L SR
rHORR I % 58 T B 24 3 SO K K D R 2 fig
AR AL AL 5 2 W 35t 12 2 08 2 DA G
A S X AE i 5 B 5 4% B2 ( non-coding RNA,
ncRNA ) ., DNA H 3t fb ( DNA methylation,
DNAm) #HEH OB SR ML B i 51 2% K
Az R SEAADCHRFE AT 23R A B T B 4 b B i 5
WEHE ARG 2 T VR, AR08 2 0y 401 R
B 2 36975 TS S SRR

1 ncRNA 5%

ncRNA J&— 4 F i 4 15 T8 RE A BR 19 21 ik
PEFESRAS , N DNA e S {EUAS B3 A 1 o, e it
AN [ ARG 7 200 P A 4 3 A AR A D)

ALHG JE PR SR IR A SROK IR AR B SR R TR R
%5, ncRNA L 5iE% 0 & UM G, i /M
W2 (micro RNA, miRNA) KA&EIEgmtd i
fiZ (long non-coding RNA | IncRNA ) FIHIRAZ K A%
M2 ( circular RNA | circRNA) 8 IESE &S 5iE %
) EZHLH 2 —
1.1 miRNA FEIEZEFRERMH

FEAS PR R FEOE 2 B, 27 miRNA
1 miR-320, miR-145, miR-155, miR-210, miR-
548ar-5p . miR-627-5p . miR-146a ., miR-181¢, miR-
146a . miR-375, miR-17-5, miR-17-5p . miR-106a-
5p. miR-125b-5p . miR-125a-5p , miR-34b-5p , miR-
328-5p .miR-3505 Fl miR-6960-5p 7778 %3k 2 5,
58, miRNA 1] AP BhE— 25 B 15 22 10 & AR L
il SRS [ TR S S8 KR POD AR
miR-34b-5p . miR-328-5p Fl miR-3505 ik i 14
i, 5B M BIR R EGE =" B
BERRIE T IR E B FARIE S Z 4/ POD 5
A miR-6960-5p FiE I, &AL T SIRT3 2 /K
S BEIN T HUAEALEE SOD2 (1 2 Ak, A T Bk
KA DI RERER R G622, WANG 27 5
FW R EEITNEEAR POD BEEARE B
A, RJE MK miR-320 &, i b 9 i 2% fi
BEMEA K F -1 (insulin-like growth factor 1,
IGF-1) mRNA 13 #3257 74 25 1 ( amyloid
precursor protein, APP) 5 5 #1 28 oo I 1- fit i
POD f %4 ; REGUEIRA 21" Bl 55 6 W, 2Pk 41
PR (1) 24 B PN A ) e B A (95 22 AL/ Bk
B ) B &S miR-145 B FEIA DL K miR-155
v 23k 5 IE A ¢, miR-145 M2 miR-155 f ik
75 52 B 2 58 i 2 I AT AR DA 0 3 A A
(BB ) & A . Hk, 1T miRNA 78
AR P AR P D B S I A v B 3 R 11
PR RERSVE A5 2 0 A dnic o, O E 2 1
KRG, WMARJEILE miR-210 [ /E A E4H
TR RGPV R AR POD Ay W AE T PR -1
ARJG miR-548ar-5p . miR-627-5p 45 Ifil 3% 40 Jifd 4 4
1 (extracellular vesicle, EV) miRNA °]/E A&+
FAR POD W A 72, 5% & B A i A R
( cerebrospinal fluid, CSF)miR-146 F1 miR-181c 7K
R miR-146a 7KF-, AT LTI POD 9 % A=
FeFin , H CSF miR-146a /K - F1 CSF/ Il iE miR-
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146a o H 5 & % F & & (memory delirium
assessment scale, MDAS) ¥F43 ( FH T 1FEAG 1€ 2 ™
FFERE) S AR Be)E, miRNA A LU
EEIRTMBER S, R RHET 24
22 ZE A S B2 7 & B0 6 A miRNA
( miR-375, miR-17-5, miR-17-5p, miR-106a-5p .
miR-125b-5p Fl miR-125a-5p) 51 % 1 25 Wy # 45,
X4 & [ 40 MAPK1, MAPK3 ., TP53 % % 1]
I,
1.2 IncRNA 7EIEEFHIERTHEH

Il PRAJF 5 4K i 22 o o] 198 22 o 5%
A AHEZ A IncRNA () 3K 22 5 | 3% 6 57 5 4
DRV [T A A 22 3R A7 P ok R A 28 R AE 45
IR H Y OCHE IncRNA, — WA SE 56 T 2 4F
HERHFEAR SN E ML F ik 3% M ik — 2 RT-qPCR
o iE & B POD M3 54k POD #HIL, &5 7 Fh
IncRNA ( ENST00000426575 . ENST00000452840
ENST00000513626 . ENST00000562284 \NR _110435 .
T206892 Fl1 T270594 ) Kk I, A 7 Fi IncRNA
( ENST00000421254 , ENST00000458477 , ENST000
00530057 , ENST00000609649 . ENST00000637377 .
T278393 F1 CONS_00014317) kW80, gk — 4
Y B 2B, 3X 14 4> IneRNA 76458 &R AR
28 3 TR L P 2 R RE RN S AT R
A PETVEH 50— T L AT B
AREBEARG HINNER S A 115 1 IncRNA £
FE2 508 S oA o 25 29 A IR
IncRNA ,39 /> F I Y IncRNA 5 AR J5 A1 FE i AH
>, HoA Inc-FAM53B-2_1 A1 NR024187 435l & I
PEFNT U8 e 2k B B S 9 IncRNA | iR 53 45 SR 48 7R
TR B 2 T B AE AR S DA RS g ML
M SCERVE T, T X 28 IncRNA R T E S
Bl 2, NI 2 SiE 2 &4 LK
IncRNA 1125 55 3 At 7E 2l ) 52 3 vh B 4 2 WL 58
], Ban, — WAk gE & /N RE B R R Y
IncRNA 3% H B i A8 Ak, F— 250158 & B ncRNAs
NONMMUTO043249 . NONMMUT028705 . XR _ 8864
65. 1, PX00200H22 . XR _377638.2 1 N B 1k 5
CREB 1 STAT3 &5 5% N A A W 2 A0 EAE
AT RES 50l 2 (R 3 R 28 fh v 98 P A R 4, DA D
BARJGIN BT 55— 5T & B AR/ RS
YIBRAR G ¥ D IncRNA 22 7 %3k, it — LY 1E

B0 B8, IncRNA ENSMUST0000017433 , uc
009gbj. 1 NONM MUTO00000123687 R HEJ# 5 T 4k
Smad7 .VRK2 F Meis2, 5 Wi T #4128 48 i A 111
TEAR G N T B AT 0 T8 BN & J rp 2 48 & e H 2L
FIFEF Mok ik 2 i oT R 0, KI5 S 19
MATEVR FEOR G 15 2 10 AL, BRI A]
DA 8 s s e A K i m, ln FAN 4507
SR B TR B L I, AT /DN B 5 W I 2 3|
146 /1> IncRNA %) 22 57 3R 3k, Hoft IncRNA E2300
01NO4 Rik ,RP23-430H21. 1 Fll B230206L02Rik 1]
fE2 5 FoxO {5 538 I, DL 9 55 08 By 175 = i
27, T2 38 22 19 & 4E s LOGAN %68 fiff 5%
[FIRELEBE 5 A >R 15 T 22 B 1 77 A, IF 9 e R
SN 28 3 h 5, B A /D BUE S b 2 8
35923 N EFFLIKM IncRNA, H i AK156531 .
uc. 98- .uc007niz. 1 5 H W55 | 1 2 F3FEAH C
ZHOU %5 5% 5% FH b Sl Jo JOR I8e A 3] 1 AR 4t
[ T A /N RO B A, FLifg o v il 22 31 312
A% F KK IncRNA, H f ) RP23-65G6. 4 Fil
XLOC_113622 5 mRNA ByILRAX Hiimx £, H1Y
It A MM LI Z 7 B UIHG, iR
TEUE A JBR B 550 1T 35 T bl 28 MR Y [R] B, o 3R B
IncRNA A4 2 AR FAS AN AF i S0 | of JRR e 77 o
U 7 AR L I [ A HL AT U8k | 3 AT B 2 PR
P75 e 2 R AR B EE R T AL
1.3 circRNA FiEXHHI{ERHLEH

5 iR IncRNA AH1{LL, circRNA £ 5 #f 28 58
JiE A 2R AT el A A B R 7R I PRI 5 A
S L I v B UE SE AT AR TR RIS S5 %
KA EEIRTT, — G R 5T IR T 2 KR
TRIMEIA T 2AF O IEIR IR B 4 R 5 B, b &
AN BE RS 11135 T A 210 1 cireRNA f£7E
225K e & 4R 51 R AL S8 K E circRNA
SRR 22N KA 2R 5 fil
WS ZR A 5 30 I 5 R AR A DI AR 5 ALY
ZEISALAE B W S TP IE 2, RAN 250V B 5 %
FH 5 Ut A B i 9 TR 5 22 4R /N POD %
HUE I, SXFEAIAR H , POD 414 500 4~ circRNA
FIRHEIN 187 4> circRNA FEik AR, F— A ThRE
AT R, X 22 55 K 1K circRNA [RJFE & 5
RENREE 2 BZN I E KR AR il
WES R AT 538 B 5 RG4S AE, X R I circRNA HJ
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FE I Tk 30 5 2 M 9 22 1 A 2 RE S 5 55— I
LIRS ISR S R 37 5 19 28 A R A R

PRI 5T [R) AR & B T — 2822 5 circRNA | novel _

circ_0015901 i@ i ] KmiSc F£ikS 540 GEE
THFE M2 &4 F DNA B Z 1987, Xl gE 5

FrABIAR S5 N 23 B2 12 B i A 5% ; Mmu_cire _

0000688 i L HE Ryr3 IS 54N Ca> F2

ABHIA X ] BE T B2 RAE , B2 LA Novel _

circ_0018415 I8 Hdac7 A S 5 A5 M
S B T ; Novel _cire 0006219 i 3 5 mmu-
miR-370-3p B AH B AE A6l Anol 2 5 K5
B

2 DNAm 5=

DNAm %A 7E MU IE (C) A IE (G ) FHAR
B85, 3R e n N CpG, B 5 it DNA 2
R4 W ( DNA methyltransferase, DNMT) i 41 5,
B S — B H #i & R ( S-adenosyl-methionine
SAM) 1 — A~ F S5 (A1 % 2 3| L s e -, AT I
BT 5 — H 3L M 5 BE (5-methyleytosine, 5mC)
DNAm A] DL 3 028 DNA 4 235+ R G o 1 Sk i
I FRIk, WFE W DNAm 7618 % & 4k & e rh
RYEEEMEH,

2.1 DNAm SH5iEZLREIVLE

DNAm 38 2 P8 45 2 b AR D) g | i 22 Ao i 4
JERIE MAE RN TELZMILE S 51E2ME
AR, HSFREVIMSE, LIU %5 RN #F5E
KIL. 4% 5 5 5E T F ARG, 185 X110 4351
fiiF ND2 X (4136) ,COX1 X (6640) il ND5 [X
(13119,13242) 4 A 5 B /R BAK A DNAm 7K,
M7 T B3 ( D-loop ) X 38 ( 15856) P F— ™ 1{r
SRR DNAm 7K, e 3 80K I i 5 )
AR 2 )23 G A A 45 1 S DA OB SR AT R
FITTET B 3], P 28 8 i Q0 /) e J5 200 R 305 b B A+ 0% %6
SEPRAEYI AN 1IL-6 S5 7K1 518 2 K A B UTAOG,
SR T LA 0 fe] AH OC AT 7E 4R K . SHINOZAKI
SRS T 3 AMER A T IL-18 . 1L-6 FI
TNF-o 5 B AT, He 46 4k 52 4~ CpG,
25 AR A AN PR T TL-6 JE PR S 3 7 X —
A~ CpG (¢g23731304 ) Al TNF-a FE K ) —4> CpG
(cg23731304) i) DNAm /K- 538 % i % A 5
FA, YAMANASHI %55 R BB 364000 7 T 5

FEEBERR T 5 20 BT P AP R R SE 52 TL-18 SE A
b 144 CpG Dz 5 R 8 ANz, LK TL-6 FE [
k14 4> CpG 7S HEY 4 A9 DNAm TE #1287 F}
R EREM, BEZA S5 IELHAZEE
DNAm AL FRFE T i 25 25 5% s TNF & E Y 24 4~
CpG P, 8 4~ CpG 5 i 78 DNAm 7K i 3%
M, 14~ CpG 7 s i 78 DNA H 64kt 2 sk /b,
HiEEH S59E 15 % 2 B 1) DNAm A8 L2 TG
2 2% S X WA S AR R T R M B Ak s 4
(inflammatory methylation index, IMI) u] L >k #i
&2 1 & A IML 146 5 4> CpG i S AR5
DNAm /K -, — /% A TNF & [H 1 CpG i s
(cg08639424) , i3 H TL-18 FEK Y CpG v 45
(cg15836722 Fil cg23149881) , LA K3k [ 11.-6 F A
FIPI A CpG i A5 (¢g15703690 Fil cgl7067544 ) .
BT OIMI B9 AUC K 0.84 (95% CI: 0.70 ~
0.98)"™" , BT ARFETFAR BRI JRY IS niE
TRA, T 2 W R O AL AR AL SR i
BRS04 SV 2 A A I Y 4 RO asE 1%
FRic, YAMANASHI 254 20 36 28 X I 1 3500 75
BFARMEHE UG —AL, I i pOD 54
POD AR FIA G HIREA DUIHERR A | BRI S J5k
YRS , B A AT POD & il LV A 4
HEIZE7E R POD #H5¢ DNAm T 1500 4> 2% &
CpG 5 &I HIF-1 {5538 A T 4 sz R 1(5 %
WS E R AR R it — 2
AN T L IRBEGE I R BR 1, 15 i AT AR AR
TR AR AT T R 6 2 AR G ) B R W, T
EMERF TR AR L3 [l P i o, R AR T 36
] P ) Rl N T SR R AR LS
X7 H i TR I H AR B B AR AT
RIGHEEARFEAT T 425 K 20 DNAm 43 M7 J 1Y 25 51
5 Ry —807 ) s 3R N TR A B T
W20 S S TR VAN K (= O 1€ o 2
B I ¥ ( brain-derived neurotrophic factor,
BDNF) IfiL 1 7K F B A% 5 98 2 19 & A 67,
SAITO % fiff 55 ke i 2 i SR B R B E 1
M FLAS , BDNF JE A 1 83 4~ CpG i s 5 4F
W4 ELAG FHOC M, HEA BT 19 CpG i T BDNF &
(cg06816235 Fll ¢g05733135) , IR IEME,
2.2 DNAm HFiE=HHIER

BOTIFSE R S R RN A P A S



120 rf PO P 2 2R 2025 4E 2 H45 35 %45 28] Chin J Comp Med, February 2025, Vol. 35, No. 2

fa R NFEAA e 35 25 5%, SAITO %510 SR ] 42 3
PR 21 Ao i BOR 3 I e A 3, 5 f iR
ANBEM L, ¥ %8 3% LDLRAD4 A 7E — 14
LR B35 1 CpG 4 (eg 21295729) , PidiiE
LDLRAD4 fA7E S0 AE 55 0 1 0l K o
FR AN — A B 22 F 0 CpG L (g
10518911) 1y F DAPK1 & [l , DAPK1 EA 14
WA T, B VRS ) D RE , 7E fh 485 o R
S L R Bl R B A kT X B3
PEVE 22 B AR B2 v 0 75 B — 2P oY
WAHBA %R 5 N4l S8/ T A5
BT 11 45 POD 5 51 F1 29 3] £t i A | IfiL 6% Ve
W RN 6 4 FhaH 2117 DNA BEAS 45 3 BoR , Bk
BAAS CpG A I AR AE T A 4 2128 AU v 35 3] 4 5
N F k22 5 (HJE POD B INZHZ ADAMTS-9
FEH CpG s HEAL K (16526133 ) KT
R 2H (P<0.05) ; Je i 45 SR 7R &K W], ADAMTS-9
PR 22 25 5500 il ot A7 ke LA 508 2 WD AE G, ik
A P I R Fe TR /KT 38 BT

3 ZHZE B {&1f ( histone modification,
HM) 5ig=%

HM 2 5 5 R E L 7 T L 2 —  F8 18
HEH R EN— R F B, 55 2Bk
I ELAE AN BRI AL A, ) S 2 P OCHE Wl 1) R 38
X BEABAT AT AU e 00, 5T (9 25 0 RN 2l SR i
T 45 B PR ) 2 38 | 2 & AR R e i) — T T
L8515 [

3.1 HM 5RFIEX

ENEREES 35 N R RS VNS R i agii b
— R ARG IE L FE B RINER, HE
H S AR B i — AR WO 2, Hod 20
M L 5% 72 [ (histone acetyltransferase, HAT)
FZHE H 2 OB (histone deacetylase, HDAC)
ZI P i BRI, HDAC2 & R
FTICICIE L, AT RS2 £ 55 HDAC 4 Fic i
SR A DG IR AP Y ) DALLA 281 B9 Kk
LA RRA S R U S 2120 HAT {5 PERRAIR 25% , 41
B MRS WA A | ST S BON A e fG  J1 50
W55 2 W S S e BE A% 1 18 HDAC /K, )i
HAHE NSRBI IL-1B8 | IL-6 55 %
i PR, A1 2 9 A v g 0 T AT A2 DA

R0 Kk A, R A A — Fony g )] B,
HOLOWNIA 2501 iF 5 32 W], PR I 7T LA 5@ 3o 4%
TN 1 2 A K P DR BRI o 4 i fie
ZAUT B A Y T — e R FIRE &
2 T il 17 2 O T 400 P, DA T R DA R
PRt FHAEALE HM A9 5] —Fp s B = e R
Uil NG SRR O N e Bl PN AR S € K rd S I K
MR K4 W SRR sl i, 5 | B 200 1 P9 T T A
g ¥ ( butyrylcholinesterase, BCHE ) ik |1
CENEHE A K 35 0, AT I EE POD
3.2 HM 7 POD H{ERA

5T HM 78 POD K AR S5 A A e f vh i P 7
PATVER OGRS L 25 W N A & WAk
AR 70) ( HDACGH ) #9178 3l 92 56 v 36 1k
HAE M. JOKSIMOVIC %7 ff 58 % W] HDACGI
(MS-275) A 3 5 R BRUAS )0 I S v 4 B SRR 51
(—%L A v e Kk M) U5 i 42
R IK, IR R K7 AR R BT 25 v R I
VoI S il A ks, JIA 55 o R
HDACi ( SAHA ) Tk B RE 6 W 52 7 I T K755 1Y
AN SR IR S BEAL R Gk IR R I T
BDNF B, YK 52 5 fish n] 8 1 N2 1E % g, WU
S5 M HDACH ( MS-275 ) T b B AE A% A%
KB A HDAC2 3K AT 4, I/ NF-kB-
p65 M H 2 IA LI K i g R AN T TNF-a Fl
IL-1B FYH AT I, 28 M R RO S5 DA R
DL 1 3R B 3 W 352 4% 24 W ] RE A B2 Ay D A R
TR 28 B P | ol 8 A 28 AN SO ) i TR A ) T
Bio AR, HBST HM 2 7% 5 Bl il 4 o\ o 2 vl U0
M WA B AR Y, Zeste [R] VR Y1858 1 2
(enhancer of zeste homolog 2, EZH2) J& 2 #i & H
i &2 A K 2 ( polycomb repressive complex 2,
PRC2) BYBEV I , 1% 5 5 1A e — Rl 2 4R 1 WY R
TRt , v LKA H3 19 27 A iR — H 34k
(H3K27 me3) , ik Mif2 E 5% sk, il #E 5E 5 Y
%3k, LINDBLOM %5 B9 K 8L A2 2% M 3 3 5l
ikFAR POD &4 IfiLiE H EZH2 3315 % B & Tt
3 SEPR L, X 88 POD B E 7E RS EZH2 /KFEE
2Tt Hk EZH2 Al BE= F POD KUR: f9 W]
RERR S,

4 BHEERE
AR SO W 2 5 1 5 M SR T AT 25
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W, U i %2 B2 B 3R b B B i PR 2k

%ﬁm%%m%%%ﬁkh1 s neRNA
DNAm FIZHE A LB R MR A% B i i RE e 18

L2 W AT 5 U A E BN HHE, H
P B RA MR

B —H A 2 %%znﬁ$ﬁﬁ

R TE I RIZYT HR] 23 i BT M#SAH
WA SR _E A I RATE ST AP i H R BGOSR R
ﬁ%ﬁim%%%*WﬁHTﬁ PN A

AL I W58 3 R VP RE 2 A T R 2 DURR
P AR R AR % 55 LA & fE 2R XE 2 61T o
5, 3 AT e S PR A BRI 0 TR B O AT s Ak AT
HEMFE, SR 2 S e it 175
FRUEAL I 25 511, TV 22 04 I DR S 784 995 DX i A B
B, JUHOZ X TR A MRS 2 48 5 UL &Y, AR Xk 7E
P LRI, Bl S AR AR B T R
w%wglﬁﬁmm&$$%mmﬁ7%%
S IX A3 22 W RREAT A R 5 B FR T

ﬂMthﬁﬁkiﬁmm ”mﬁﬁma
AT P AER A ICU & % A R

HE A zﬁﬁml?@W%Eﬁ%ﬁaw B i
5 HUMGE S 29 TAE) 76 8 Z 0] 25 AR
TR, XTI S o Xt 2 L 38 1 = () T 5 i L Bk
i, XA 1ICU A ARMEFE Sh A Y | E A7 fERf
MABN R 2], Ak B A58 Al LU & F JF & 08
VER ML S Bk TCU 358 59 ek s i iy | LA K 1)
AN E ST W R SRR 5T 1CU AH G T
TR 2R A orFHIL]

SE k.

[ 1] DUBIEL C, HIEBERT B M, STAMMERS A N, et al

Delirium definition influences prediction of functional
survival in patients one-year postcardiac surgery [ J]. J
Thorac Cardiovasc Surg, 2022, 163(2) : 725-734.

[2] STOLLINGS J L, KOTFIS K, CHANQUES G, et al.

illness; clinical ~manifestations,

Delirium in critical

and management [ J]. Intensive Care Med,
2021, 47(10) ; 1089-1103.

[ 3] ZHHE. 1CU B MG RS R 14 e o 5 2 43 A
[D]. KJE: thPHEERIR:, 2020.

LI Y Y. Advances in the epigenetic mechanisms of post-

outcomes,

traumatic stress disorder; focusing on histone modifications.
Taiyuan: Shanxi Medical University, 2020.
[4] MORTENSEN C B, ANDERSEN-RANBERG N (C,

[5]

[6]

[7]

[8]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

POULSEN L M, et al. Long-term outcomes with haloperidol
versus placebo in acutely admitted adult ICU patients with
delirium [ J]. Intensive Care Med, 2024, 50 (1). 103
-113.

KREWULAK K D, STELFOX H T, LEIGH J P, et al.
Incidence and prevalence of delirium subtypes in an adult
ICU: a systematic review and meta-analysis [ J]. Crit Care
Med, 2018, 46(12) : 2029-2035.

MATTISON M L P. Delirium [J]. Ann Intern Med, 2020,
173(7) : ITC49-1TCo4.

THEDIM M, VACAS S. Postoperative delirium and the
older adult; untangling the confusion [ J].

Anesthesiol, 2024, 36(3) . 184-189.
BRUMMEL N E, HUGHES C G, BRENNAN MCNEIL ], et

J Neurosurg

al. Systemic inflammation and delirium during critical illness
[J]. Intensive Care Med, 2024, 50(5) : 687-696.
TRERAL, BB, #EEER, 4. AR RO RS 2
EMpLE (1], OERATERE, 2022, 30(1) : 98-114.
ZHANG Y Q, ZHAO G Y, HAN Y W, et al. The
mechanisms of histone modification in post-traumatic stress
disorder [J]. Adv Psychol Sci, 2022, 30(1): 98-114.
FANY Y, LUO R Y, WANG M T, et al. Mechanisms
underlying delirium in patients with critical illness [ J].
Front Aging Neurosci, 2024, 16 1446523.

BELLELLI G, TRIOLO F, FERRARA M C, et al. Delirium
and frailty in older adults; clinical overlap and biological
underpinnings [ J]. J Intern Med, 2024, 296 (5). 382
-398.

SHINOZAKI G, BRAUN P R, HING B W Q, et al.
Epigenetics of delirium and aging: potential role of DNA
methylation change on cytokine genes in Glia and blood
along with aging [ J].
10: 311.

SADAHIRO R, KNIGHT B, JAMES F, et al. Major surgery

Front Aging Neurosci, 2018,

induces acute changes in measured DNA methylation
associated with immune response pathways [ J]. Sci Rep,
2020, 10(1) . 5743.

RUMP K, ADAMZIK M. Epigenetic mechanisms of
postoperative cognitive impairment induced by anesthesia and
neuroinflammation [ J]. Cells, 2022, 11(19) : 2954.

LIU Y, FENG H, FU H, et al. Expression of microRNA
induced by postoperative delirium-like behavior is associated
with long-term default mode network disruption: Sequencing
and a secondary analysis of resting-state fMRI data [ J].
CNS Neurosci Ther, 2024, 30(9) : €70038.

WANG H B, LIU Q, LIU Y P, et al. Role of the circRNA_
34414/miR-6960a-5p/SIRT3 axis in postoperative delirium
via CA1 Vglutl+ neurons in older mice [ J]. CNS Neurosci

Ther, 2024, 30(8) : e14902.



122

P E LA R 2R 2k A 2025 4F 2 A5 35555 2 81 Chin J Comp Med, February 2025, Vol. 35,No. 2

[17]

[18]

[20]

[22]

[23]

[24]

[27]

[28]

Correlation between

WANG B, YIN Z, LIN Y, et al
microRNA-320

and postoperative delirium in patients
undergoing tibial fracture internal fixation surgery [ J]. BMC
Anesthesiol , 2022, 22(1); 75.

REGUEIRA P, SILVA A R, CARDOSO A L, et al
Peripheral inflammatory markers during an acute bacterial
infection in older patients with and without cognitive
dysfunction; a case control study [ J]. Brain Behav Immun
Health, 2022, 25. 100503.

CHEN Y, ZHENG J, CHEN J. Preoperative circulating
miR-210, a risk factor for postoperative delirium among
elderly patients with gastric cancer undergoing curative
resection [ J]. Curr Pharm Des, 2020, 26 (40): 5213
-5219.

CHO Y E, KIM J, VORN R, et al. Extracellular vesicle
microRNAs as predictive biomarkers in postoperative
delirium after spine surgery: preliminary study [ J]. J
Gerontol A Biol Sci Med Sci, 2024, 79(11) : glael62.
DONG R, SUN L, LU Y, et al. NeurimmiRs and
postoperative delirium in elderly patients undergoing total
hip/knee replacement: a pilot study [ J]. Front Aging
Neurosci, 2017, 9. 200.

MOSHARAF M P, ALAM K, GOW ], et al. Exploration of
key drug target proteins highlighting their related regulatory
molecules, functional pathways and drug candidates
associated with delirium; evidence from meta-data analyses
[J]. BMC Geriatr, 2023, 23(1): 767.

SONG Y, WANG X, HOU A, et al. Integrative analysis of
IncRNA and mRNA and profiles in postoperative delirium
patients [ J]. Front Aging Neurosci, 2021, 13. 665935.
ZHANG Y, LIU Y X, XIAO Q X, et al. Microarray
expression profiles of IncRNAs and mRNAs in postoperative
cognitive dysfunction [ J]. Front Neurosci, 2018, 12; 694.
WEI C, LUO T, ZOU S, et al. Differentially expressed
IncRNAs and miRNAs with associated CeRNA networks in
aged mice with postoperative cognitive dysfunction [ ] ].
Oncotarget, 2017, 8(34): 55901-55914.

LI M, CHEN C, ZHANG W, et al. Identification of the
potential key long non-coding RNAs in aged mice with
postoperative cognitive dysfunction [ J ]. Front

Neurosci, 2019, 11. 181.
FAN J, ZHOU Q, LI Y, et al. Profiling of long non-coding

Aging

RNAs and mRNAs by RNA-sequencing in the hippocampi of

adult mice following propofol sedation [ J]. Front Mol

Neurosci, 2018, 11. 91.

LOGAN S, JIANG C, YAN Y, et al. Propofol alters long
non-coding RNA  profiles in the neonatal mouse
hippocampus ; implication of novel mechanisms in anesthetic-

Cell Physiol

induced developmental neurotoxicity [ J ].

[29]

[31]

[32]

[35]

[36]

[38]

[40]

Biochem, 2018, 49(6) : 2496-2510.
ZHOU B, ZHENG Y, SUO Z, et al. The role of IncRNAs
related CeRNA regulatory network in multiple hippocampal

pathological  processes  during the development of
perioperative neurocognitive disorders [ J]. Peer], 2024,
12 e17775.

GAO R, CHEN C, ZHAO Q, et al. Identification of the
potential key circular RNAs in elderly patients with
postoperative cognitive dysfunction [ J ]. Front Aging

Neurosci, 2020, 12, 165.

RAN W, LIANG N, YUAN R, et al. Identification of
potential key circRNAs in aged mice with postoperative
delirium [J]. Front Mol Neurosci, 2022, 15 836534.
ZHANG M, SUO Z, QU Y, et al. Construction and analysis
of circular RNA-associated competing endogenous RNA
network in the hippocampus of aged mice for the occurrence
of postoperative cognitive dysfunction [ J ]. Front Aging
Neurosci, 2023, 15. 1098510.

LIU Y, SONG F, YANG Y, et al. Mitochondrial DNA
methylation drift and postoperative delirium in mice [ J].
Eur J Anaesthesiol, 2022, 39(2) . 133-144.
YAMANASHI T, SAITO T, YU T, et al. DNA methylation
in the TNF-alpha gene decreases along with aging among
delirium inpatients [ J]. Neurobiol Aging, 2021, 105: 310-
317.

YAMANASHI T, NAGAO T, WAHBA N E, et al. DNA
methylation in the inflammatory genes after neurosurgery and
diagnostic ability of post-operative delirium [ J]. Transl
Psychiatry, 2021, 11(1); 627.

YAMANASHI T, CRUTCHLEY K J, WAHBA N E, et al.
DNA  methylation profiles

The genome-wide among

neurosurgery patients with and without post-operative
delirium [ J]. Psychiatry Clin Neurosci, 2023, 77(1) ; 48—
55.

NISHIZAWA Y, YAMANASHI T, NISHIGUCHI T, et al.
The  Genome-wide DNA

methylation  changes in

gastrointestinal patients  with  and  without

surgery
postoperative delirium: Evidence of immune process in its
pathophysiology [ J]. J Psychiatr Res, 2024, 177 249
-255.

WYROBEK J, LAFLAM A, MAX L, et al. Association of
intraoperative changes in brain-derived neurotrophic factor
and postoperative delirium in older adults [ J]. Br J
Anaesth, 2017, 119(2) : 324-332.

SAITO T, BRAUN P R, DANIEL S, et al. The relationship
between DNA methylation in neurotrophic genes and age as
evidenced from three independent cohorts; differences by

delirium status [ J]. Neurobiol Aging, 2020, 94. 227-235.
SAITO T, TODA H, DUNCAN G N, et al. Epigenetics of



P PL R 2R ARk 2025 4F 2 A5 35 5 2] Chin J Comp Med, February 2025, Vol. 35,No. 2 123

[41]

[42]

[43]

[44]

[45]

[46]

[47]

neuroinflammation : Immune  response, inflammatory
response and cholinergic synaptic involvement evidenced by
genome-wide DNA  methylation
inpatients [ J]. J Psychiatr Res, 2020, 129. 61-65.

LIU Z, HUO X, ZHAO S, et al. Low density lipoprotein

analysis  of delirious

receptor class A domain containing 4 (LDLRAD4) promotes
tumorigenesis of hepatic cancer cells [ J]. Exp Cell Res,
2017, 360(2) : 189-198.

JINF, LI L, HAO Y, et al. Identification of candidate
blood mRNA biomarkers in intracerebral hemorrhage using
integrated microarray and weighted gene co-expression
network analysis [ J]. Front Genet, 2021, 12 707713.

LI X, PU J, LIU J, et al. The prognostic value of DAPK1
hypermethylation in gliomas: a site-specific analysis [ J].
Pathol Res Pract, 2018, 214(7) : 940-948.

WAHBA N E, NISHIZAWA Y, MARRA P S, et al
Genome-wide DNA methylation analysis of post-operative
delirium with brain, blood, saliva, and buccal samples from
neurosurgery patients [ J]. J Psychiatr Res, 2022, 156 245
-251.

REID M J, CROSS A K, HADDOCK G, et al. ADAMTS-9
expression is up-regulated following transient middle cerebral
artery occlusion (tMCAo) in the rat [ J]. Neurosci Lett,
2009, 452(3) . 252-257.

MIBE, BIEAR. R 1 2 70 M P BE 28 PR Rl Y
ERABLEIDE TR [J/0L]. hE BT 28 (BT
W), 2024, 16(6); 18-23.

LIN S H, JIA G H. Research progress on the role and
mechanism of epigenetics in chronic obstructive pulmonary
disease [ J/OL]. Chin J Front Med Sci Electron Version,
2024, 16(6): 18-23.

PELEG S, SANANBENESI F, ZOVOILIS A, et al. Altered
histone acetylation is associated with age-dependent memory
impairment in mice [ J]. Science, 2010, 328(5979) : 753—
756.

GRAFF J, REI D, GUAN J S, et al. An epigenetic

blockade of cognitive functions in the neurodegenerating

[49]

[50]

[51]

[52]

[53]

[54]

brain [ J]. Nature, 2012, 483(7388) ; 222-226.

DALLA MASSARA L, OSURU H P, OKLOPCIC A, et al.
General anesthesia causes epigenetic histone modulation of c¢-
fos and brain-derived neurotrophic factor, target genes
important for neuronal development in the immature rat
hippocampus [ J]. Anesthesiology, 2016, 124 (6): 1311
-1327.

JI M, DONG L, JIA M, et al. Epigenetic enhancement of
brain-derived neurotrophic factor signaling pathway improves
cognitive impairments induced by isoflurane exposure in aged
rats [J]. Mol Neurobiol, 2014, 50(3) : 937-944.
HOLOWNIA A, MROZ R M, WIELGAT P, et al. Propofol
protects rat astroglial cells against tert-butyl hydroperoxide-
induced cytotoxicity; the effect on histone and cAMP-
response-element-binding protein (CREB) signalling [J]. J
Physiol Pharmacol, 2009, 60(4) : 63-69.

JOKSIMOVIC S M, OSURU H P, OKLOPCIC A, et al.
Histone deacetylase inhibitor entinostat ( MS-275) restores
anesthesia-induced  alteration ~ of inhibitory  synaptic
transmission in the developing rat hippocampus [ J]. Mol
Neurobiol , 2018, 55(1) : 222-228.
JIAM, LIU W X, SUN H L, et al. Suberoylanilide
hydroxamic acid, a histone deacetylase inhibitor, attenuates
postoperative cognitive dysfunction in aging mice [ J]. Front

Mol Neurosci, 2015, 8. 52.

WU Y, DOU J, WAN X, et al. Histone deacetylase
inhibitor ~ MS-275  alleviates  postoperative  cognitive
dysfunction in  rats by  inhibiting  hippocampal

neuroinflammation [ J]. Neuroscience, 2019, 417, 70-80.
LINDBLOM R P F, SHEN Q, AXEN S, et al. Protein
profiling in serum and cerebrospinal fluid following complex
surgery on the thoracic aorta identifies biological markers of
neurologic injury [ J]. J Cardiovasc Transl Res, 2018, 11
(6): 503-516.

(YeF5 HHEA)2024-11-07



