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Abstract

The effects of GDM on offspring obesity may originate in the fetal period and may continue into
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early infancy (0~3 months) and have a high potential to increase the risk of obesity in the
offspring during childhood and adolescence and into adulthood. GDM can affect the occurrence
and development of individual obesity by changing the epigenetic modification in the early de-
velopment of offspring. A comprehensive review of recent domestic and international studies re-
vealed that the possible epigenetic modalities of obesity in the offspring of GDM include DNA me-
thylation, histone modifications, and non-coding RNAs, with most of the studies focusing on DNA
methylation. The relationship between abnormal histone modifications and changes in miRNA
expression in GDM patients leading to the development of obesity in the offspring is not yet clear.
This article reviews the current possible epigenetic mechanisms by which GDM affects the devel-
opment of obesity in the offspring, with the aim of providing insights into the mechanisms by
which GDM causes obesity in the offspring.
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1. 518

O — PSR M, R ERDUNIH R E, DUk IR 2 ()0 5, JEAE
A F5 % (Body Mass Index, BMI) BT &y o AR K2 L 51 R (P s v TS < 4R PR I3 S 0 N 2RI AR
s AR T BRI EE 1] “AERESHm R BRI BUlh, Adr R IR0 1000 d =%t
AN — A R A A S E R, AR GRE A5 2 % 2 T 12 1k s ¥ B 2 i 13 AR e,
B AP 0 R ) LI AR A = A e I T 380 L2 T AR IR B A i AR R A XU [2] o
LR SPIHE R v (Gestational Diabetes Mellitus, GDM) & 45 {9k S 18] & A2 A [R1FE 2 (RUREAC U e 5, (FLIUONE AR o
B R AVERE R AT, 5 Z R R ) 80%~90%, & WA URIIE A RE 2 —, LA B A s IS R
BRGNS 3G N1 AR R S A XU, 1Y) B G PR 3R 22— [3]0 FOWLIE A% 7 2 B TR DN 1 41 5 A Pl i [A]
RIEAKTAA, 2B AR 8 . HAENUR R R B A5 ARG SRt R R O H B MEH . A
WA R, B AN RIS RT3 S35 A 22 B M 5 A DG S DR ks, T 5 M /A HH A J R A ) 5
JERAE[4]. MRMBAL M, BERER A 2 —Fh R R e, R AE AT RERIE T 5 WA R
B SR MEAL AR, TR A IS A 2 () SO R AT . Rk, AR i SR R R A 1 R
FEZENLREATHR BT B 4 B R L Bt GDM §Em 1A% A JEFE AR 1 K. GDM g2 -8R A= IR
JHE ) 2 W38 A% AL EAT AR DR SRR I R

2. GDM ®MFHR & £ RBRFRYAE X

GDM 245 g 8] 2 A2 AN [RI R FE (R B AR U e 5, L IR A I8 381 B W PR R 7K1, o 2 S0 Bk 1)
80%~90%, s WIAEIRIAIF KAEZ —[5] [6], FEEBRIEHEN, HAWEEV R EBH . MEERAE
WEACEIE S = HBORIAT DL S e = a3 2 5 2 3R, KE GDM BIR W A R IE S EFHT
BR8] [9]. WEER, FE GDM IR HELIN 10.1%, 5 GDM Fr Rt 100 /i[10]. GDM #
WESE S AR . AU ER G AR & AU AL VA OC. GDM 223 I 7K 1 4% B T 1 (6.5~9.8
mmol/L), A& JLATRER A=l R e sk 5 oK JL[11]; REEHIMEE ) GDM 2240, fh)Lid A K k4
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ik 50.0% [12], $nZ M MpE AT s2 S 8B X)L BURIN =2 —. A X GDM 2Rt B R4
KERERAI AR, FREHEE AR E RIS KGR, FlRERERSE 1 £N, &Y
(1) 3 A H WK FE iR [13], $27% GDM Z21E B P i R 50 6 L 1 SE i ] e e 23 A2 5 5. Bkl
UL, GDM Xf-FARRERE R A s ma oI5 T i LA IR e 22 3 %) LA 0~3 N H), %) LR A &1 Kl
PN 5525 B CAE SR e ) i 2B AR [14], F Sk A= iy 7 4 R 50 AE R AR S0 TR e B
e

SR1M, HATXT GDM AR A KU R AT i I LSS W A —8, TR 5 2 0 2 a4 i &=
ERARRERA K. EE BB — DS EoR, HEEZ2HT BMIET, GDM 254K 9~14 S i E )
RAEREEFH(OR = 1.4, 95% CI 1.1~2.0); {H%Z5H7 BMI 5, #EEM A4 T EOR = 1.2, 95% CI
0.8~1.7) [15]c FriT (il st I, Z i s aRIA N M BE AT, RUAEAS 2 L2 GDM, H74R
FE 5~7 4 IF 58 AT R B0 RGBS A7 b B TE 5 2200 ARG N 1 13%; 22102 GDM, I ARE AL R 1
AR 2100 52% . A ZUEZAET BMI IEH, U Z A KT T+ B A B S FARIERER R BB X[16]. A
HTHE M AF B 78 R L, YA BMI 22 44 o7 28 A5 TR 28 TR 2K 5 , GDM F-AR tH A= 44 o =386 in (B = 0.05,
95%Cl 0.01~0.09), EHIRTE 3 5 I & A KUK A B 38 N (OR = 1.39, 95% C1 0.79~2.43), {H 4 15 (OR
=2.09, 95% Cl 1.35~3.21)#1 7 &1} (OR = 1.68, 95% CI 1.31~2.16)## 5 (1) & A= KU 4188 hn[17]. T E2#1
— T 5T 45 25 6, GDM 212810 T4 1~2 % F1 2~5 S I IRk A2 22 5 4 GDM 4 22 IE A EL A%, 5~10
% R E R AR = T9E GDM 45 32057 BMI SRR R 5, KL GDM 39 n748 5~10 & i i &
A FRE [ & A KU (OR = 1.85, 95% Cl 1.29~2.67) [18]. A4k, EHZWBI AL, it 4 ZH7 BMI
BEATIA%E, GDM 307 380748 L2 T/ 4F Hi1j68 2 B FpE 1) & A2 AU [19] [20] 0 AR BA B AS Rl | R
H X TR s S, FAT A FL AN GDM B A s 5 /2 1A LB T /D 4 I 3 R AR IR JRE e 57 s o IR 4%

GDM &35 & N i BE PR v RE3G TR SRR 0 A A RS . B9t s, GDM B i FREF )5
] T /A AT RRAE S B6 E PRE A AU 2 i T GDM 14K [21]. 1980 4£~2019 4E4: Bk BMI > 25 kg/m?
FAE N ELAFI M 28.8%18 N3 46.9% [22], IT4EK GDM K9k R B EFS: ETF. FATHEN S\ = A ARE A
AR EATRES GDM BN SIS 3 3 AR LA T SR O PRE ) L T A I SR R AR R
BN O¢, {H GDM (38 B N BRI S 51 R AR AR AR AT 1 2R 76 4z ) B

3. GDM SN F4X & A BB B v sE RO R MR {5 S ML

RWIBALZTRAE DNA 7 HIA R A A A1 L J: R 3R K A AR W] 1A T4 38, DA A 5 AR it i A 42
o1 BN R R 8 AR AR - RWIAL R N RIA BT A2 AR : DNA HIEEAL,
MEEIBMG Gt ER . X Qe dan . SRAEID. JE5Y RNA U255, ROIGEE LLBCR 5 52 3%
TR R SRR, 2 B I DNA FEA0r 5 W26+ 70 UK [23]. GDM 35 A bl
BT el R 2 AR LREP AL R SAE, SHEMR ) LRV L Ae, BEin S B AU EIERE[24]
[25]c —MUREOLT, BARIED A AR ANFTIE ), (BRMLBAL A I B A2 AT . AR A AT T
B, GDM Ik FAUIERE T REFI VLA 14207 s Z A5 DNA 3L, AE A2, JE405 RNA
22, Hrp R Mt 7 EEE P/ DNA k4L

3.1. DNA EHEAk

DNA HIJE{LTETE DNA HIIAL L ER(DNMTS) AL /E R T, i S-RE F AR &UER b 1 HR S #6831 3
KZH S EHRR(CpG) AZE M Mg 25 5 MRJR T L, JERL 5-FFZE e (5-mC). GDM HE 5 N & ik 5
A] B I I SO 5 AR O 1R 3 D] R Ak 7K SF s e AR R [24] [25]. 7F GDM Z21d 59F GDM Z2 i fif 40
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S =AM gk DR BRI T R R I, BESE MBE /KT T 5 a2 40 23008 2 R DN 201 XA v AR e (B ) B
HEAL (IR L) R IDEER R IR 20 7 X I F 64 B i B TR DR )3 3 7 DX PRI R 60 G [26] - B S R
H LR AR, GDM AI 5 & ML, faiok B 2% 2 2 K40 H19. MEST. PEG3. SNRPN.
LEP %5 Hi B HEAR A1 7 0 [27], X Lo AR AH DG DR ) FR B AU 57 o 22 9 R R R 3k 284k, T 37
FRARSAR I T BE % - 2 T 78 R B, V22 75 GDM 215 9 GDM 21 iR 25 R0 e i HR 4k 22 S e AR () 34 1A
i1 RBP4, GLUT3. PPARa %§[28], DL &R AHIEHEAEL.  “Ia LA A A 7 5 R
TETERIRARAL T, HIERBEHRIL, XUEER LR 5 GDM PRI SR .

PO IR DR R TR R — SR AR I S A SE R B e TR et R A 7 SRR AL A1, S B R SR AR IR I
AN G RITE T AR M R IA AN [R] o 22 7 R A B DR A B C T R B AL o B e 2 R R b /K P 1Y
WAL 22 FEIE R AL B R R R, MUEmEBEE LBk M AERRRE R . G055
GDM A A14E GDM AHJFFr il AL S S AR P ” A OG0 7 AN EiC ZE DR ¥ B B AL K ST k4T
TR, AEARJENER H19. MEG3 FIEEJEMEM LIT1. MEST. NESPAS. PEG3 Al SNRPN, ‘B 14
NEIG LA A K ARG I A0 A AT R DI Re T TG T4y L RIAE FH[27] [29]. W e 4 RN,
GDM 457 5 i AN R 25 20 21 b BRE M EDC 6 R MEST R 346 /KP4 0] AR T GDM 45 1 5 15 % 45 &
(A N L, 73 AS B 0 s AL A MEST H 846 /KTt B 85 BRI [27], 48ty GDM &35 5 P i3 I
BE SRR AT R S EDIC BRI MEST H BB e A 0. Bl BER] IGF2 F1 H19 v LS 55 LA K
AURE VT, B AN PR ST 5 5 T U it L IGF2 A1 H19 H AL /KPR masg A ) LI &, i
AR R ERILI R AN 2 —[27]. W74 R 9 GDM 5 AL RS AL LR T B4
WEHE . SR, AR FLAE S 0 B e B DR P R S R LA ARG A, [RIE, GDM 3 B N m B EE G L
FE TR R BE A0 7K (R R B 28 -1~ JIEL PR Py JRG: 10 75 B 22 RO AT 9 45 SRR S

3.2. HER1EI

HEABM T AR AL, BRI, BRI, 2 WSEREEE 18, 8% KAETE H2A. H2B. H3
A HA B AR RSN, AEA LB EZERAE A 2B BEHAT)MYALE [ 2 LBHLEF(HDAC)
AL E R, R WA E AR —. HEA R 2 R E A PSR REHMT) @
fe5ER. HHTRT GDM X4l B ifim s L 5 FRAEHC R b . CHIMTH R, &
O U1 s IR 555 1] A PRAR K R AR IEZH 23 IGF-1 1) H3k36 = JE 4k (H3Me3K36) /K1, 1 14X Hi i
B ZARH[30]. ANBEITFE4RIE, GDM B4 (9 H3K27 Al H3K4 HIEAL KT AR S g 7 R A 2
RUHE PRI A K [31]

3.3. dE4RHD RNA @i

AEgmtD RNA J& — 8RR e sl B2 TR ANt 2 1 B RNA SRR, B45 miRNAL IncRNA. snRNA.
SiRNA. snoRNA %5, #iff 75 KB miRNA F1 IncRNA 743G . 28 B TR RAAMA K B At f v &
WL RBEEN, B3 5% 250 KA R B mIRNA &—2K 5 21~25 ML 1 g0 ik /Ny
F RNA, ‘ETEFEF G /KT ET 55 mRNAs 70 F1 30 dE4nhis X B ANTED, B2 P AR AL 51 a0 i HL R
PERIEAEER .. AWFFdkiE, GDM 4RI I ZH G421+ miR-508-3p ik Lifl, miR-27a. miR-9.
miR-137. miR-92a. miR-33a. MiR-30d. miR-362-5p fll miR-502-5p FKiA N, XL& miRNA 1A AR
Al Aeif I EGFR/PIBK/AKE G # H9 I0 EUK L R A UK [32] . KB AL K I GDM &3 i it 2H 2 el Ifn
FErF miR-19a. miR-19b. miR-16. miR-20a Al miR-17 5[ iA KT KA, [FR K BEX L miRNA 7]
LUl AR RN 25 GDM Kk 2E K E[33]
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4. INERFRE

£i LRk, GDM 38 5 W A S I AN R A A ARG L A9 31 1 R ORUTRAT I 27 S RF . R A
&, FEliE DNA AL IR A & S WAL+ UK, B A R A BT 51 DNA HHEAL ) i Ae
ORI 2 W — B0 . REALE GDM Sk T ACALHEH VR B 4 ot — DB EA 7T, BliddE
PIE R IR AR A B AR EEL R, GDM B35 A R B P 52 0 BT K6 PR F) FR 6 A AT VR 2 T 5 A RO RE L
GDM ]S AXAEHE A XS 38 2 75 2 il B0 28k DR R A St A% S BN AT IR A 2R A i 2 T M A5t
ITIRABETT. WL GDM ST AL IRIALE], 3k A= i 7300 - HRAE i AR AR 1 478 H AT 2B 76 14 i

HE+HEENE L.
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