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[ Abstract] With social development and increased life pressures, prenatal stress has
become a significant physical and mental challenge for women during the perinatal period.
Research indicates that prenatal stress may affect fetal developmental programming through
epigenetic regulatory mechanisms, thereby interfering with neurodevelopment and increasing the
risk of emotional disturbances, behavioral abnormalities, and cognitive impairments in offspring.
Epigenetic modifications such as DNA methylation (DNAm), histone modifications, and non-
coding RNAs (ncRNAs) are likely to mediate the long-term effects of prenatal stress on offspring
cognitive function. This article summarizes the mechanisms of epigenetic regulation in prenatal
stress-induced cognitive impairments in offspring, with a focus on analyzing the associations of
DNAm, histone modifications, and ncRNAs with cognitive deficits in offspring, aiming to provide
references for the development of relevant clinical intervention strategies.

[Keywords ] Prenatal stress; Epigenetics; Cognitive impairment; DNAm; Histone
modifications; ncRNAs

DOI: 10.12173/j.issn.1004-5511.202504179
HEATE: BAIAH T AEEZFFRA (20212020010340 )
WiEE: £, B4, %R, FEEFH, ELHATE T, Email: swallow—1113@163.com

yxxz.whuznhmedj.com


http://dx.doi.org/10.12173/j.issn.1004-5511.202203023
http://dx.doi.org/10.12173/j.issn.1004-5511.202504179

1478 EZFF40 2025 £ 12 A& 35 55 12 B New Medicine, Dec. 2025, Vol.35, No.12

Z I NS TR AR R 2 7 SR B B, P
e ff . TAR ) 55 S5 RO, 2R K -
FER - AR (hypothalamic—pituitary—adrenal ,
HPA) BHINREZRTL, SIRNURN . #H2 Kt
BERG A" WMATIRFITRRY, 84% 4™
TATE B 3 25 32 3 3 TR s 2
FEEHATRE LA, H AR ERE S i
G AL R IGIL, HEm TG ILE T e, Xl
SRFHRERR AR, SECHUL B %
BERG . A7 R 58 KA T R b S [ Y 3R
W3 1 P P 48 BRI IR 3R U5 B IR 2 R A ] i A
MR A B, RN, L
A BESKE)) HPA B OGICGR SRR A H kAL, i
SRAE T M B R AL A T s AL ik, iE

S AN D e i UK 2k B s
SR, BAR T 22  DER WLsA  2E E TAA
R RG R BAARBLH AT A D, BT, RSO
ZE S O UEORE O ) SRV % A8 T 2 A B HAE LA
SRR RE A LE TP T TR TR B Tk, DUBR
e R ) 7 T PR I S LB AR .

1 ZHANHBEXRNEEEE

1.1 DNARE/
DNA H 34t ( DNA methylation, DNAm )

VE Sy W AL M i A% AL, A DT8R i
FIRFFICHE . MR H LR SR R Gk Bk
ZHENE KA T X G O R J1E S5 AR ) o o e R
AR, DNAm i DNA F! 5L 55 B i ( DNA
methyltransferase, DNMT ) i fb 52 i, JF8F H &
R I IE - BEIR - SRR (CpG) FIHE CpG
TR e IR T, BESER I, G
Jo I & R ( glucocorticoid receptor, GR R
SZARITE 3 40 C1L B (NR3CT) B PRIAE g I 38
F Y B RE R -, M F R T CpG
i i o ZE I R R AT SR IR 8 NR3CT BE A
DNAm K- F-Jbs, #Emsl &k TRk E R HEAR
RV IR TESE, 762 £ R R
Ifi. DNA FEAH, AT R NR3CT HE P I 3l 71X
CpG H A3 ", ek, ok N B2
SWMANTIMESET . AT B MESEE,
PCAS 2R 301 SO 5 DNAm, - B 5 v A 2278 3R I
+ (BDNF) | VS #EARGHE 6 Wit 4 (SLC644) |
FKS506 45481 51 (FKBPS1) Z53EH 0,

1.2 AZERBEM

TERME L 2Erh, A e L R e,
JoT B KB R AT R, A i AR A PR ) e s ]
Feih M R A LB AN LA AR A T b G
() 2 W AL AB I 2 T, 5 20 0 Ny 38 R 1 2 VA
IO A B WA i 4R A LR RS TN
HE AN R (histone deacetylases, HDACs )
PhFR A, B FAZ G R TR B A N- R
AR AR I, DT IR T 3 B ek KO U, 4R
F AR R 2 R R il e, R R R
TELH AR 11 H3 1Y N— AR i o ot 22 2 N 2 R ik
FEMEE 4. 9 Fe 36 i " WEGR R, ZE N
Pl 4 AT &5 B2 5 ( prefrontal cortex, PFC)
g Z 4K Chippocampus, HC ) PN4H 8 H H R4k
B, gL a ks, X EEAR
HE M 3 HE R 4 19— 54k (H3K4me3 ) 7]
PLFE 306 GR WA g7, T 4 R 38 s 1
BRI A, H3K9 Fl H3K36 Ay AR 6 i
BRI FRRAMHAR G, P REE A JH T IC I AR DG
skl , S 5INPReiReE, /R Tk
PRV 1 TR T S A T
1.3 FEZWAERNA

JE 95 5% RNA ( non—-coding RNA, ncRNA ) 5
NEIEH A 98%, = —F A B A A g%
fie (0 B A VE B RNA 201, g5 DNA 5§
5 T AR P Sl IR 40 A A Th BE . neRNA
ALFE/N RNA (miRNA ) | 5% ncRNA (IncRNA )
DL KRR RNA (cireRNA ) S5 R [AZEH, HER A
s IIBE SR CHOIESE T 2 55 2R & 4E k&
Ji& P miRNA Al P e SR B 25 A5 1l
RNA (mRNA ) , AR R PR iR 45 vp SRS 7
PR, JUHAE WIS N 38 S, AT B R ] 4
T HPA #liZhfg, BURMCHKN M S Ak B R Z
] ) SR 4 AT 42 P12 FE R T (CORT) i
iR VAT SN i R IR S s et i1 L LI NI )
PFC I HC 4141 miR-218 ik K P45 v T,
VLT miR-218 S I i ) RS I ) s oy, H:
WL A 2T & B RS AT SR, S
LA FEIRESTH P

2 RUBEFEEZBNAFTHOA
A ThgE R RIHLHIFA 5T
ZI ST F (G RER L £ 2 HPA

yxxz.whuznhmedj.com



EZFFH 2025 F 12 A& 35 5% 12 B New Medicine, Dec. 2025, Vol.35, No.12 1479

BT REER BN RGER A . BIECIRAESN, BF
& HPA Bl yCift, 51 CORT /KR 24k 3hFil GR
RO P BAGE KOF CORT Al 22l ik Feiz

HAETHURIL HPA BER R &, 51 TAUORMA
Azl B PEAE AR, 1A HC . PRC K45 & 2

HIDNBEA G X E B 8, K%Y BT
PP AT D BE S A% O AUk e g 2 it
A SCR BRI EENLH], RGEATT DNAm,
ZHEE B AN neRNA 782230 0 S8 R B
FMER, HEALHDR R ILE 1,

g DNAFE Y,
W
%fﬂ;i’%& ZEAWHRIECIIR T GRI
I?E% CORT T IFXig DNAREK L
]
5 .H .

7 L |
.

AEAHEMRANFEY

= JE4REBRNA
AEBEMH HUJRNA GR
ARAEZHE2 A\
N miR-10b-5p
DN R fhas v miR2181
SETAIEER2 BDNF

1 ZHA R F I T BE R AR AL
Figure 1. Mechanisms related to cognitive function in offspring induced by stress during pregnancy
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