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Abstract:

Sleep deprivation refers to the loss of sleep caused by self-inflicted or external factors. There is increasing

evidence that pregnancy is prone to sleep deprivation, which not only disrupts maternal functions but also affects offspring’s

cognitive function. This article reviews the effects of sleep deprivation during pregnancy on offspring cognition and its

underlying mechanisms, in order to establish a foundation for developing scientifically sound sleep strategies during

pregnancy and to provide clinical insights for improving the neurodevelopment and cognitive function of offspring.

Keywords:

i F% 3 ZF (sleep deprivation, SD) J& — Fh #L {4
T8 57 A AL S A B AR A R OR R R A L T
Ak, SD XF TA 1 T BE Y 5 e 4 4 ROR Bk 2 1Y ¢
o oM AR PR 28 1 R) A B B R (o) R S £ A 1 T I
SR PR B TS UE B . 5 R M2 Y 2o VEAR LG 4 R
W 390 4 28 19 2 92 30min D) b A% B AR I fED 4 R
Wi E IR 3] %+ (maternal sleep deprivation, MSD) &
— A BRME R 2 b T )R, A 1 A A R A (R B B
FEAE A N R R B2 1 SD, PR 22 1 1] 2% I AE AR 09 S8 4K
Ay 38. 2065 . MISD A K 14 i 55 4 Ui 1 5 1
JE G UR SO PR 7 J5 AR RE L B AR LR 7 it 1
A3 W0 R E 7 1 XU o Bl SO A 2 R B AR
TNERFEAT o AN BB 7 T 5 e 2 4] K H AR,
B R o I A SO I 22 5 T 6T 4T Ui S5 Ak IR )
2P B AN T e A HEAT 2R
1 $FYR A [ B B B AR ) 35 X F 4K TA %0 Th 68 B9 =2 i

Xt P 2 301 ] A B P[4 F) 88 3 P BF 5 % B A 4
AR 30 DR] B B 75 SR A M 5 2 0 e BB (] R R

pregnancy; sleep deprivation; offspring; cognition

W A 5] 0 I L T AR e 2 i B S
[ADE TFRGE + 10 31 1 4 Uik i 401 2 1) B RS s 1) 22 T
TR BRAEBFIE R WY 22 MEOR | B B |
2555 A R OC 1 R AR A YR T 1A] 8 HOR A R 1
W12 W T o R M B BR BT 4 . Peng 8N UORI
SR RLR T AN TR B BE A MSD X £ B 13 26
FIN I T B B4 52 W) 75 G 4R 04 A T B B 4 3 e B 4]
B2 BT AU A [E] 27 ) FCAZ 5 TR B 2R A
IR EE . TG T MSD JE 7 AU R0 A4 48 0 B2 B LA R
FEAHLA S A5 AN [R5 1 R HEAT B 58 5 20 2 00 5%

2 AEEX T IERARER R X FROIN AT RE

IR

2.1 FiMeRIRE S KRS AE AR 25 AR 2 (con-
tinuous sleep deprivation, CSD) B %t + /NBst 8% 24h
FEEE TPt 3l W B A, DA 17T 350 H MR 7 452 M i K i A
Ao BRIEA RS SEmmt o £, &k 4E MSD R 36/1)+
AR N B AT R AT oA PR T
Y/ R T R A0

EETIE WAt A BT A A ARRHFIE 4T 4T H (2020CFB335) 5 b 4 # & T RHE 0 H -+h 35 48 A A5 H (Q20212104)
EER AN A T (1998~ 2 AL A R L BT 50 /A SR BT 5 7 1) SRR I 24 /DN LA 22 4 3 52

B 15 1E& : 257 , E-mail : liqing8801@163. com



« 170 - L B e 7 2024 4F 2 5 32 B4 2 1)

Chin J Child Health Care,Feb. 2024, Vol. 32, No. 2

2.2 BN BTG ME IR P A (frag-
mented sleep deprivation, FSD) J&— F 18 5 75 A~ [A]
F14) HsF ] 1] o e P 513 490 Of i L o BT B B . DA T 5 35K e
MR AL BE . Wel 55 27 ik i FSD o 5241
U e 407 e A ASE 7 T L A o e A X A O 408 e S R
XN R S . BSR4 R R W], AR 6h
i) CSD 1 3h 5% 6h ) FSD 4 7] S 85 X B HAT
Shy B AN A A5 L {0 FSD £x G 548 ™ 5 A A 0 B
15 o [F) B 388 o A6 D A0 5 2 3 BDNF 36 K] 3% 58 U
AFN Sye-1 FEP F 8 1, X AT fe 5 AR A
e i 1) D PR A O

3 HIRMERRFSHFRINFI)EE RS H L

3.1 AVZKE  FESNWR AN T B 4 RE
AR AT S AR RO N T R e B & R 1Y fE B R ER
WFoE R W MSD /] DL 808 N R AE - JF il o B -
BT L A 8 B R e IR G R A DA I 5 AR R A
RARZE RAE L /N B 20 2 P oK bR 28 R B v
149 T2 2 o P A i 2 R T /0N G IO A4 N S NS S A
ZeRAEA I o IN I I 0 T S R 4 S A
FAL 2 BUBORE (M) B AR A (M2 ML A/
52 IO 240 e 368 Ao R A % i A T A0 7 P 28 R AR R B
LB RGN . 0 M2 B SRR N p 2
NG I e B L AR X B A RE 5 T 1Y R AR A 22 R G 1
R¥EEBEEEM.

MSD f Sk —Ff 7= i FE 7 2048 T A% K
IS 5 440 L ) K B RN A A . A BIESE R B MSD AR i
LG R i Bz J2 v R AR A A L DR B 9 /N Jie JBT 4
JfL B 7 ) (Tbal) 389 T o 32 7 Jay & R JiE F2 N B
WG, MSD # i T Tbal (%5, pi /b T D 2
A7 N R 7 1 WS R 172 e
K 2 [a] 14 2K i, 5 350 400 BRI TN 00 6 B R AT Dy =
#H, Zhao VT HESE & B MSD RAUHE & T FAR
B T 41 40 Thal mRNA 2235 K A1 Ibal PP
20 00 32 3 FHAT Sy 2 S 36 TE B 4 /0 I 5T 40 A 1
WO AT LAk s MSD 40K BUAY 23 [ 2 ) Rl 12 RE
T30 B B I 03 bR 28 AR BV T RS M A
§ Ay M2 B O, R, Han 585 B9 GE B MSD
FECFRIE D M /N BT AN A 5C 9 42 2 4 i
(IL-1B8.1L-6 , TNF-a, Fll iNOS) 7K 3 K 1 384 fin o [7] i
B M2 (TL-4  TL-10) #H G 19 Bt 4 40 ML X -7 19 2 35
TIHL R 6 I7 1T LUK # 28 R 0E S 07 9F ok 3% J5 1
MSD 51 (T FBE AT . B 4R 0 L A1 2% M BT 48 1k
20 0 DXL =2 T 1 2 R 7 R B v R AR L X
A e AR 1 R4 8 AR RS )27 ) AL B A (1

F IR T /N B TT 40 B A 5 0 AR 2 I B T
MSD it J& % ¥ 5 i 48 00 7% ol RN 2 38 1 A7 R 1 5
M) H S DG BE A

3.2 ReETHEME

3.2, 1 KCIF ARG O RN K I AR IR 5 fh T 9 R
P 0 3% 2 0R E  T S AR M AR AR 3R 4
W12 fh mT AP S K W 2 M T I L K M 2 ek T 9
FERIIE R K w BB 5R (LTP) A B 2 4
(LTD), BRAECHAiE. 5 CAL XAy LTP #
LTD, % A K & 15 B i T Fic 12 & s /9 40 i
B,

Peng 25V HESY % 81, MSD ) 7R 4 vh LTP
FIHE Atk 2 fo 4% 338 359 32 ) 7 40, X T BB 2 S BOA A
ekt i 2R . W, Yu 457 48 AT IR g
1B MSD AW ] A8 K B 5 IX LTP, e #F i
X LTD, 3% Fh ek A8 S SO L 25 D68 1 BB .
BAMRZAR 2(glua2) AP AMPARs /9 N £ 1E 1
£ LTP 4E+EA LTD Rk hile F 2 X EEZ W 1E
A Yu P g — 4l it 45 7 AMPAR N % 904l
F)(GluA2 3v) F 1. &I GluA2 3y ®] Ll gk 3 MSD
V10 2 8] 2 2 {012 1) 30 A0 DA 0 T R IS A .
MSD 1] g 75 5 8 KMk 2 fih v 98 M 1) ok AR S SO
TN e RS
3.2.2 FTWHAL2E R 1% 2 (epigenetics) £
ANEZE DNA 50 /Y 142 o 38 2k 58 2 fL i 51 R n]
WAL R FE N R A sk gl i R A s e, Hop L 41
H L 5 28 il v 80 22 ) ie 2 5N mTh g
KUY R A AR ST i B 4L A 2 B B
(HDAC2) 4 8 1 2= 2 Bt Ak i 45 1 . HDAC2 il
o 0 4 5 3% PR 5 e e S5 22 ] ) A LR SR A A
RCAC AR S B e 5k . 8 W85 (EE) 7T LLAR
PN e, B 5 HDAC2 i 5 2 7] 2k 3% 20 & 14
LA T RE B G .

AWFFEUE B, HDAC2 3 32 35 2 B AR A 28 0 %
JE L5 fil B0 | 2 i mT 9 PR RV AR 2 S G0 AT
Zhang 251 % 9, 75 MSD 41 (9 F 1t . HDAC2 1)
mRNA FI& [ KT8 2 2042 /8 01 F B i e
MSD + EE #4518t . HDAC2 7K - B 5 A, 2
T ECACEE i . R B IR R Y MSD 2
A E A L WAk T g B A 058 il n] 88 AR AR ) ek
A%, T 52 Wi T AR A T 5 24 20242
3.3 RRBR#EZE  RIRAM (KYNA) & 2 1R K
fiff 3o B b R R E R i 4 (KP) AR 5 9 . K IR 8 W 1
S n - H3E-d- KA R (NMDA) Fl o7 M6 2, T AH 55
(a7TnACh) Z IR FEE PR, 25 Z i 51 2 1



TR LB PR e G 2024 4F 2 45 32 B4R 2 )

Chin J Child Health Care,Feb. 2024, Vol. 32, No. 2 171 -

NI B A 2t B . SR i A SR 4R . KP AR . 5 ) 2
KYNA, 75 4 95 B HR-58 B2 47 o vh i) 2 3 i 22
TEF-S .

WFIE A B o 2 Pk B HIR 3% 25 (SD) 233 i KP IR
MR . A R (R KYNA (9 3 Jin m] G 1
AR 28 % b B A KU . Baratta S5 a3 A
B R B JEA 28 R L ZH 4 I v R TR R 24 B
i K- F KP AR 19 K7 & B4 B MSD 5 2 it
i 7K SF- T 5 o B A KP AR K 7 %A 25 46 5
A2 (L)-18 F1 TL-6 W14 . B 5 & b 4 4
20 6 PH K B B i LK R R T X R E N
IEEHEI 5 8 KYNA & & 7= 28, LK KYNA
(0 TH o S B IR IR R p e e i 0 B s 2800 i A
KRNI T RERRAS . XS 45 EUEB T 48 MSD w7,
KP 7E AR 2 % & MG LI KYNA KOF sz h &
PR AR F L 2R 52w AXA 0 ) BE B o T g
P M1 381 25 DA o 2 A L D B 19 5 PR I T B dE —
A ERGE KYNA 9 AH B LS 0 i LA B 7 12
3.4 i EAKLR  KEIFE R, B iE E 0GR
S E PR 28 FR G I R AR R R R 25 R AT S
(0 A B T, P 3 T 3 e - il e AR b 22
F G (CNS) R A 15 1E H L B i 38 18 R 5 K i 22 1]
XI5 2 45500 DRI, i 3 ek A R R A
FRAE AR EREAT SR L IE O 3 R A 0 BEYE B & ¢
B I A R Y i R S P ok A b K R 28
RS, BRHS W IE YR OC R
), 18 v SD B ] 2Pk SD AT 3 B A W A A R
A, I AR 5 U HTRE 7 A S A AR AR K

A TR L 28 0 rh B R K OF R A2 4 B
W T8 35 R 2 0 R 1 0 B 4 R ) B R R B T R TR Y
Fa e AT Rl 5 BT ORI R R LR K BT 0 T B AR,
I B g2 AN AR A SR AR Ak 2 B Sk W Y TR
EAERE S EO A LA WAE SR S8R AT
Fr e AR N R B Z WY . Yao S50 B 5 IE B 42
& A= MSD i i 8 30 A W B 0 3 8 R 2 R 8
B o R R T TS R R AR T
FAR G A W B T 3R LN A 28 R AE - MSD TR il A=
YRR RIRE L & A TR T T B BT & . 28 |
MSD & 3% (330 A= ¥ A= 25 ¢ 8 7T 5 I 38 1 - i el
IR 2 R /0N 5 5 A4 L 22 i) ) 4R B AR 5 ) e
R S BOH I 28 R B G g8 S Ak s A 0 T i
(R
3.5 kLT BRAETT R — PR AR 1 A0 M A T A
X, Z 500 RSS2 R E A 40
BT, R AR AE T 32 R DR Rk R Ao AR AR i B

(3 B B R 2 N A R B T R %) TR A S N B TR
i SE AP R S B AL B, ACSLA J2&: 22 AN 10 i i i
i T Ak 1) G S T . HL A S b d 00 R ER R T e
SENSPL AR H . GPX4 7T DL & ¥ B A AL 1E
Jol /0 g AR L i GPXA B 4% w2k 3 00 T L Sk
FET-H

Lv U0 i 58 % B, MSD 48 & B 2% 3 fiid
1CBE 152 B4 405 . i Hy vh PSD95 il NeuN £ 7K F
TR IL-18. TNF-a F1 1L-6 7K T} 55 o [6] i & &
AR B iR BT A ) GPX4 . ACSLA Al
4-HNE 784k, ix 4878 MSD 74K RSP kA4 T
BRECT s InABRFE T4 4 37 J5  MSD 4R 11 2% 2] 1l
ICAZ A543 ) B A A0 2% g, A, MSD AT L 5] i
AR UM 5 LUK SE T RRAE 1 P 2 0 47, 5 B 1R
K ERICAZ DI BE T B Bl Ty g e
3.6 b VR E 3R 7 (BDNF) & fih £
B 7 P FO I 2 BB SRR 4R T8 I A7 T RN R
K BF9E & W BDNF 7EBEIR B bR % 2 X &
BLAEH % BDNF K- 14 BE AR 5 26 iR AT B2 ¢
R, AN TR — R R 2 s 0 R T 40 At
TR PR 2 R G500 1 KR L h e 4 2 0 &
B . AR R 25 v S Ak N, T 51 R R
JEM A 4o T A S BONAER Y . W You
SELOUTE B IR U B B ) B AL rh JE R T g E KK
(R Xt 8382 2] FACAC AT 55 19 A 250 5 mT 30 i) 4
2ot T,

KB S LB A 5T R, MSD 4 3 3R
Thpf 28 e g /b R B A T2 20 R I 1 3 405 5
Khodaverdiloo 251 B 5% 3E B . MSD A] L3 i 1% &
TR 5 40 e 98 T R I BDNF 3R 5k, AT 410 4l 45
SRR MR R I T RE . FodE i R JRY7 . 0T L
W SR 28 5 A S #h B MSD 5 35011 T 48 0 260 1) B i
g . LA, MSD 1f DL % 5 R0 S Tk
0] o 22 A= DT 5% e A RN P . B A MSD
PR T AE b B AR R R AR SR B R R T g — 2P
IR

25 bk, BUAR HET MSD X8I 0 T fig B L
55 A A A% o ELAH SCATF 5% AR F 55 R BR - (H B 1Y) AF
W MSD W] LL3E i 1 28 90 L 58t n] ¥ L R R
MR 1 A% i 38 P E 2R R RNER BT T2 45 2 B ik 4R S e T
AN TIBE . I R - H 30 A B 321 25 1) f 3 e I 25 4
s T BEXAEAE MSD 1 22 {1 64T R 50 1 45 B, 3K b
AALA FI T 2435 B 555 R B SR &, 456 ] B s > H 7
ARAN ATy 6 In) 810 & A o Xt B 7 B4 fe B 5 A RO 1)
R S, BRAh R BE S A ) SRR . B R A



- 172 -

TR LB PR A K 2024 4F 2 4 32 B4 2 )

Chin J Child Health Care,Feb. 2024, Vol. 32, No. 2

FEER TS5, A B A B 2 Ik R AT TE [

TA.

&%

(1]

[2]

(3]

(6]

[7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

Rault C, Sangaré A, Diaz V, et al. Impact of sleep depriva-
tion on respiratory motor output and endurance. A physio-
logical study[J]. Am ] Respir Crit Care Med, 2020, 201(8):
976-983.

Pengo MF, Won CH, Bourjeily G. Sleep in women across
the life span[J]. Chest, 2018, 154(1):196-206.
Sedov ID, Anderson NJ, Dhillon AK, et al. Insomnia symp-
toms during pregnancy: A meta-analysis[ J]. ] Sleep Res,
2021, 30(1):e13207.
Liew SC, Aung T. Sleep deprivation and its association with dis-
eases- a review[ ] ]. Sleep Med, 2021, 77:192-204.

Hedman C, Pohjasvaara T, Tolonen U, et al. Effects of
pregnancy on mothers’ sleep[J]. Sleep Med, 2002, 3(1):
37-42.
Lee KA, Zaffke ME, Mcenany G. Parity and sleep patterns
during and after pregnancy[]]. Obstet Gynecol, 2000, 95
(1) :14-18.
Bourjeily G. Sleep disorders in pregnancy[ J]. Obstet Med,
2009, 2(3):100-106.
Peng Y, Wang W, Tan T, et al. Maternal sleep deprivation
at different stages of pregnancy impairs the emotional and
cognitive functions, and suppresses hippocampal long-term
potentiation in the offspring rats[J]. Mol Brain, 2016, 9
(1):17.

Chang JJ, Pien GW, Duntley SP, et al. Sleep deprivation
during pregnancy and maternal and fetal outcomes:Is there a
relationship? [J]. Sleep Med Rev, 2010, 14(2):107-114.
Zhao Q, Peng C, Wu X, et al. Maternal sleep deprivation
inhibits hippocampal neurogenesis associated with inflam-
matory response in young offspring rats[ ] ]. Neurobiol Dis.,
2014, 68:57-65.

Wei RM, Zhang YM, Li Y, et al. Altered cognition and
anxiety in adolescent offspring whose mothers underwent
different-pattern maternal sleep deprivation, and cognition
link to hippocampal expressions of Bdnf and Syt-1[]].
Front Behav Neurosci, 2022, 16.:1066725.

Mueller AD, Parfyonov M, Pavlovski I, et al. The inhibi-
tory effect of sleep deprivation on cell proliferation in the
hippocampus of adult mice is eliminated by corticosterone
clamp combined with interleukin-1 receptor 1 knockout[ ] ].
Brain Behav Immun, 2014, 35.:182-188.

Ou-Yang P, Cai ZY, Zhang ZH. Molecular regulation mecha-
nism of microglial autophagy in the pathology of alzheimer’ s
disease[J]. Aging Dis, 2023,14(4):1166-1177

Wu Y, Dong Z, Jiang X, et al. Gut microbiota taxon-de-
pendent transformation of microglial M1/M2 phenotypes
underlying mechanisms of spatial learning and memory im-
pairment after chronic methamphetamine exposure[ J]. Mi-
crobiol Spectr, 2023, 11(3):e00302-23.

Diz-Chaves Y, Astiz M, Bellini M J, et al. Prenatal stress
increases the expression of proinflammatory cytokines and
exacerbates the inflammatory response to LPS in the hipp-

ocampal formation of adult male mice[ J]. Brain Behav Im-

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[26]

[27]

[28]

[29]

[30]

[31]

mun, 2013, 28:196-206.

Zhao Q, Peng C, Wu X, et al. Maternal sleep deprivation
inhibits hippocampal neurogenesis associated with inflam-
matory response in young offspring rats[ ] ]. Neurobiol Dis,
2014, 68.:57-65.

Zhao Q, Xie X, Fan Y, et al. Phenotypic dysregulation of
microglial activation in young offspring rats with maternal
sleep deprivation-induced cognitive impairment [ J ]. Sci
Rep. 2015, 5(1):9513.

Han Y, Wang J, Zhao Q, et al. Pioglitazone alleviates ma-
ternal sleep deprivation-induced cognitive deficits in male rat
offspring by enhancing microglia-mediated neurogenesis[ J].
Brain Behav Immun, 2020, 87:568-578.

Magee JC, Grienberger C.
functions[J]. Annu Rev Neurosci, 2020, 43(1):95-117.
Neves G, Cooke SF, Bliss TVP. Synaptic plasticity, mem-

Synaptic plasticity forms and

ory and the hippocampus: A neural network approach to
causality[ J]. Nat Rev Neurosci, 2008, 9(1);:65-75.

Peng Y, Wang W, Tan T, et al. Maternal sleep depriva-
tion at different stages of pregnancy impairs the emotional
and cognitive functions, and suppresses hippocampal long-
term potentiation in the offspring rats[J]. Mol Brain,
2016, 9(1).17.

Yu Y, Huang Z, Dai C, et al. Facilitated AMPAR endocy-
tosis causally contributes to the maternal sleep deprivation-
induced impairments of synaptic plasticity and cognition in
the offspring rats[J]. Neuropharmacology, 2018, 133:
155-162.

Diering GH, Huganir RL. The AMPA receptor code of synaptic
plasticity[J]. Neuron, 2018, 100(2) ;314-329.

Schueller E, Paiva I, Blanc F, et al. Dysregulation of his-
tone acetylation pathways in hippocampus and frontal cor-
tex of Alzheimer’s disease patients[]]. Eur Neuropsycho-
pharmacol, 2020, 33:101-116.

Guan JS, Haggarty SJ, Giacometti E, et al. HDAC2 nega-
tively regulates memory formation and synaptic plasticity
[J]. Nature, 2009, 459(7243) ;55-60.

Zhang Y, Wei R, Ni M, et al. An enriched environment
improves maternal sleep deprivation-induced cognitive defi-
cits and synaptic plasticity via hippocampal histone acetyla-
tion[J]. Brain Behav, 2023, 13(6):e3018.

Plitman E, Iwata Y, Caravaggio F, et al. Kynurenic acid in
schizophrenia: A systematic review and meta-analysis[ ] ].
Schizophr Bull, 2017, 43(4):764-777.

Milosavljevic S, Smith AK, Wright CJ, et al. Kynurenine
aminotransferase || inhibition promotes sleep and rescues
impairments induced by neurodevelopmental insult [ ] ].
Transl Psychiatry, 2023, 13(1):106.

Baratta AM. Buck SA. Buchla AD, et al. Sex differences
in hippocampal memory and kynurenic acid formation fol-
lowing acute sleep deprivation in rats[J]. Sci Rep, 2018, 8
(1):6963.

Baratta AM, Kanyuch NR, Cole CA, et al. Acute sleep
deprivation during pregnancy in rats: Rapid elevation of pla-
cental and fetal inflammation and kynurenic acid[J]. Neu-
robiol Stress, 2020, 12:100204.

Notarangelo FM, Pocivavsek A. Elevated kynurenine path-

way metabolism during neurodevelopment: Implications for



TR LB PR e G 2024 4F 2 45 32 B4R 2 )

Chin J Child Health Care,Feb. 2024, Vol. 32, No. 2 173 -

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

brain and behavior[J]. Neuropharmacology. 2017, 112(Pt
B).275-285.

Sorboni SG, Moghaddam HS, Jafarzadeh-Esfehani R, et al. A
comprehensive review on the role of the gut microbiome in
human neurological disorders [ J]. Clin Microbiol Rev,
2022, 35(1):e00338-20.

Wang HX, Wang YP. Gut microbiota-brain axis[ J]. Chin
Med J(Engh), 2016, 129(19) :2373-2380.

Grech A, Collins CE, Holmes A, et al. Maternal expo-
sures and the infant gut microbiome: A systematic review
with meta-analysis[J]. Gut Microbes, 2021, 13(1):1-30.
Tochitani S. Vertical transmission of gut microbiota:Points
of action of environmental factors influencing brain develop-
ment[ J]. Neurosci Res, 2021, 168:83-94.

Yao ZY. Li XH, Zuo L, et al. Maternal sleep deprivation
induces gut microbial dysbiosis and neuroinflammation in
offspring rats[J]. Zool Res, 2022, 43(3);380-390.

Cao JY, Dixon SJ. Mechanisms of ferroptosis[J]. Cell Mol
Life Sci, 2016, 73(11-12):2195-2209.

Dixon SJ, Lemberg KM, Lamprecht MR, et al. Ferropto-
sis: An iron-dependent form of nonapoptotic cell death[ J].
Cell, 2012, 149(5):1060-1072.

Doll S, Proneth B, Tyurina YY, et al. ACSL4 dictates fer-
roptosis sensitivity by shaping cellular lipid composition
[J]. Nat Chem Biol, 2017, 13(1):91-98.

Seibt TM, Proneth B, Conrad M. Role of GPX4 in ferrop-
tosis and its pharmacological implication[ J]. Free Radic Bi-
ol Med, 2019, 133:144-152.

[41]

[42]

[43]

[44]

[45]

[46]

Lv J, XuS, Meng C, et al. Ferroptosis participated in hip-
pocampal neuroinflammation damage of in offspring rats af-
ter maternal sleep deprivation[J]. J Neuroimmunol, 2023,
375.:578021.

Onodera J, Nagata H, Nakashima A, et al. Neuronal brain-de-
rived neurotrophic factor manipulates microglial dynamics
[J]. Glia, 2021, 69(4):890-904.

Faraguna U, Vyazovskiy VV, Nelson AB, et al. A causal
role for brain-derived neurotrophic factor in the homeostatic
regulation of sleep [J]. ] Neurosci, 2008, 28 (15):
4088-4095.

Zuo JX, Li M, Jiang L, et al. Hydrogen sulfide prevents
sleep deprivation-induced hippocampal damage by upregula-
tion of sirtl in the hippocampus[]J]. Front Neurosci, 2020,
14:169.

You M, Pan Y, Liu Y, et al. Royal Jelly alleviates cogni-
tive deficits and B-amyloid accumulation in APP/PS1 mouse
model via activation of the cAMP/PKA/CREB/BDNF
pathway and inhibition of neuronal apoptosis[J]. Front Ag-
ing Neurosci, 2019, 10.:428.

Khodaverdiloo A, Farhadi M, Jameie M, et al. Neurogen-
esis in the rat neonate’s hippocampus with maternal short-
term REM sleep deprivation restores by royal jelly treat-
ment[J]. Brain Behav, 2021, 11(12):e2423.

Yo#s HHR:2023-07-10 @ HHE:2023-09-04 ARG A7 IR IR

CEFEE 153 50

[19]

[20]

[21]

[22]

[23]

SRV, B3, R, . JLERY R 50 4 HEE KR
BRI LT, P EEIE LR 22, 2009, 4(3):301-
305.

Jin XM, Ma J, Zhang YW, et al. A preliminary study on
development of the Chinese children’s first 50 words[]].
Chin J Evid Based Pediatr, 2009, 4(3):301-305. (in Chi-
nese)

JKE ., RENE, R, S5 Rl 2 2 g0 B A
FWEsEL) ], E LR 25, 2020, 28(6):703-705.
Zhang Y., Li YH, Liang J, et al. Cohort study on neuro-
psychological development in preterm infants under 2 years
old[J]. Chin J Child Health Care, 2020, 28(6):703-705.
(in Chinese)

WM, RhEEE. SRR, % R ILAG 24 AT p
ZOMEFORI]. hEJLE MR &, 2018, 26(4).
424-426.

Huang HY, Lu AF, Huang GS, et al. Study on neuropsy-
chological development of preterm infants at the age of 24
months old after birth[J]. Chin J Child Health Care,2018,
26(4):424-426. (in Chinese)

LiJJ, Jiang S, Zhu ML, et al. Comparison of three frailty
Scales for Prediction of adverse outcomes among older a-
dults: A prospective cohort study[J]. J Nutr Health Ag-
ing,2021;25(4) :419-424.

KEG S A, AR IEEREREILENELFT KT
TR WA JLRRE . 2010, 28(8) :718-720.

Zhang RF, Zhou FJ, Zhang YW. Analysis of development

[24]

[25]

[26]

[27]

levels of children with delayed language development[J]. J
Clin Pediatr,2010, 28(8):718-720. (in Chinese)

X, 2R, 0~3 % LML AT AR EHEIES Gesell
RE A —BrEaarlI]. o E L 2, 2022, 30
(10):1141-1143.

Liu C, Li CS. Consistency between early warning signs of
psychological and behavioral development and Gesell Devel-
opment Scale of children aged 0 to 3 years[J]. Chin J Child
Health Care,2022, 30(10):1141-1143. (in Chinese)
TERE, BEIEDE, Jane S, 4F. AR SR H HERR R LT
JUTE B o0 BN i AR R R LT ). AR LR & Ak
2010, 48(7):492-496.

Bian XY, Yao GY, Jane S, et al. Studies of norm and psy-
chometric properties of Ages and Stages Questionnaires in
Shanghai children[ J]. Chin J Pediatr, 2010, 48 (7); 492-
496. (in Chinese)

B, THEME, Squires J. 5. I 5 R RN S P E
R B At 2 AR PR AT 52 [ ). A LR AR k. 2015, 53
(12).913-918.

Wei M, Bian XY, Squires J, et al. Studies of norm and
psychometrical properties of the ages and stages question-
naires, third edition, with a Chinese national sample[]].
Chin J Pediatr,2015, 53(12):913-918. (in Chinese)
Schonhaut L., Maturana A, Cepeda O, et al. Predictive validity
of Developmental Screening Questionnaires for Identifying
Children With Later Cognitive or Educational Difficulties: A
systematic review[ J|. Front Pediatr, 2021, 9:698549.

s B H#5:2023-07-18 & E HH#:2023-09-20 AR IR LE



