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Abstract

With the development of the social economy, the delay of childbearing age, and lifestyle changes such
as diet and exercise, the incidence of hyperglycemia during pregnancy is on the rise. According to
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statistics, the global incidence of hyperglycemia during pregnancy is about 14%, and the incidence
in China ranges from 7%~18%, and about 21.1 million newborns in 2021 are diabetic mothers and
infants, accounting for about 16.7% of global newborns, of which 80.1% are gestational diabetic
mothers and infants. Diabetic mothers and infants are more likely to have short-term complications
such as preterm birth, macrosomia, small for gestational age, neonatal hypoglycemia, neonatal res-
piratory distress syndrome, congenital heart anomalies, and other rare congenital malformations
due to the influence of intrauterine hyperglycemia, and may lead to obesity, abnormal glucose me-
tabolism, type 1 diabetes, cardiovascular disease, neurodevelopmental disorders and other long-
term adverse effects in childhood. This article reviews these complications.
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1. 818

B8 PR Ip3 B2 22 ) L(infants of diabetic mothers, IDM): J2& 458 22 1 §¥ JR J53 & I 4T 4 (pregestational diabetes
mellitus, PGDM)F4E 4 31k PR 97 (gestational diabetes mellitus, GDM)BESE B A= (52 L. 2022 £Ef (IEHR
MAFZIETREE) o, 55— 2014 SERRAR RS AR5 T8 PR FONE 2 58T A S 4R 3 & 0%, €345 PGDM,
P& IR HT BIF1 GDM. PGDM E.4522 11 &2 1 BUBE R i (type 1 diabetes mellitus, TIDM)EK 2 ZLHE fR %
(type 2 diabeets mellitus, T2DM) & Ff 48k, LASCZARTARTRIZ . 2230 I 0% T iy 38 38 DA AFA] — TR 74 «
(1) FPG > 7.0 mmol/L (%=1 8 h L EEANE B A B A): (2) A7 S i) A 2 m LBE f& GOk, RIS
{ERIMLFE >11.1mmol/L; (3) HbAlc>6.5%. GDM IR AL URIAA A MEAR S 7, 7EUEYR 24~28 JAAT 75
gOGTT futr, #ME. NREEMES 1hy 2h MEEI{E 5 %)% 5.1, 10.0. 8.5 mmol/L, AN [A] &
IR AE A BT FRARAERD 1268 GDM [1] [2].

2. IEEAH K E
21, B

AR, BRI BRI 7 2 & JERE IR BESR 1Y 3~6 £, H.DAMEHA R ™LA E[3], DUBRE =R
I FRIBE PRI B 55 TT B 20 60 AR AT R B L 5L ) LI XU B =i 2], 2 BH RS 48 AN A mT i AU T e e HH BR A
WA R AL B m, RS RAR ™. BRI, SEO0M R R R MNLEE : (1) BRI EEE
A P9 B v RS 5 SR At i R, R AR B LA AR i, S EUH B B A HRE T K T
IR ThRERRAS, SR 0 AR s (2) SEYRHAINIEE A 22 . MBS G R K e, s
FHPUE N, B SEOR IR (3) FEIR A I R RS TR & B, AR T AR AR
BB, 255 S BURBS G R A TR 0572 B RS [4]-[6]. BEAh, BHTZmaiin ) LA KRR, BT i B0E 7%
Vi 2, BRARAREIG R, 3P s R T R, SRR LI R AR

ZailiiiE HobALe ZK-F LA 27 R R 7S DA (O R w22 S G ST RE S AR S 30 ik 22 02 4 7= R T
FR[7]-[10]. £ TIDM £F3%r, [ HbAlc <6.5%, H% )y 13.2%, 6.5% <HbAlc<7.8%, H=%
N 20.6%, 7.8% <HbALlc<9.1%, /=354 28.3%, HbALc>9.1%, F/=% N 37.5% [8]. HIfiHEA HbAlc
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FEIEH U BN, HbALe BESEIN 1%, BL7 R oA LG N [11] o 22 1 3 2 AL 4R 5 7 31 HbALe 344 [ 0.5%,
R R RS MR, $25 HbAle BN BT bl B AR IS Ri[12]. F LA AR LSBT . BE . Bl LR
WHIHERE AL RIEIE N 76« A il SOTVEMAK B AR . VERER IR =, LR IR AR
AR R LA A s B, T HaE SN R g Ak s 2 e il . BRI, SRR oA R
S22 ST 6 1) T A TR A ) P B 7 X DR

22. EXIL

ERJLAZ TR HARE KT 85T 40009 M2 )L. BTRMAR S IPPIRG, 4 s s i B Ak
L, FEUR )L SRS FMURE BB ) LA KINTE, A3 0 A 7= B R LIRS . 2 32 B iR /K7 i g7k
S LA B U A T 1 K P 43 0 R LI S T R 7 [13] [14]. AWFFCHRH, 2B MK 5.6~6.1 mmol/L
MHERELEY: GDM fIAFEXILRERSSE I < 5.6 mmol/L ERELH, ArEkEd
GDM FlE A LA AE KU 20 59038 21 2.6 45540 3.3 f55[15]. B LRI E . B>, FrE)Lg 8. Had L
BB A0 2 BB PR AEJRE dRi e o OB 00 5 Rl P 1 B SR S RRE 1) e S R 3R [16] . PRI, s
BESEZH MR (M M6 < 5.6 mmol/L). AR (R Hih = IE TG)f Ma il A K 31 T e Bh T EK
IR A [14] .

2.3. EREKZRS /TR

TR B OB 520 T, R 2 5 AR R B s U B G 82 T, a5k 3R 2 4 M G JE 32 4,
PHTE R, SEURLUE NAEKSZIR . Bl m A K E -1 (IGFL) MR B A A K T7-2 (IGF2)2
WA AW R SR T, IR)LKIARERE S N ILbE, W S8 IGFL JE B P2 J& 3l B AL AL AN
IGF2/H19 JE[H FH LA i Fl mRNA S, A szmafin LA KR B [17] [18]. tb4h, £ GDM HIfiaHtis
PRI, BHAREVEAS K (maternal vascular malperfusion, MVM))/2& & & UL ERAE AL, a4 MVM J5 28 a]
A A B2 LI FE o /D T 2 AR P R A BRI IR B, SR LIMAE KR, MVM SRR IR 22 BEAT A
PR A ) LI AR R 7 VP, R AR A AR R MVM 28 10 20 A2 7= /TR W8 ) L 22 1
B2 £5119]. B WNAKZIR)LE/N T REES LR A B A 2= S I IS S5 I AORE IR AT e BE K

2.4, F4E )UK M PE

IR A ) LR IR B2 Wb v 2 b < 2.2 mmol/L (40 mg/dL) [20]. H T RRAAK & b 51 E2 G ) LI &
YA I 2, AT 5 350 JoR B TRE, Tt AR S5 B MBI S S AR T ik, 45 1IDM BE25 5 R AE BT A L
AR AU & — T30 5 A FF4) [ PR A 78 B0, PGDM R AE 38 2B ) LA IR Fr JRURS: 2 GDM 1) 1.368 £, 1 I b 2
AN R 8 2 3 e A ) LA IR P IR 4 o B A (1978 % 1558 £i5[21]. GDM BESEMIHT A= LRSS 1 h
MAERAR, Jo MR ET TR, RIS T IDM A2 G 1 /N Py S22 ) W0 A8 ) LIt opE , 06 S % e 44 T AR b
[22]. GDM 225311 HbALe 538742 ) LI RS & 28 RS i AR 5%, 43 Wi B HbALe < 6%[103# 2 L
VIR MR 7K T L HbALe > 6% (1 &[4 3 °4(3.5 + 1.4)1(2.8 + 1.3) mmol/L], GDM Z2id 4 @ i HbAlc HEf%#
fi$ 0.1%, BT A= JL A I BE i 28 AU FEAES 129% . i RS PR B R 407 1) OB 428 1) ) e A ) T dsk 2 37 A ) L
IC LW ) & 42 [23]

BWFKIL, £ GDM BEEr, SK-P M ILiE = wi g B A S MERE A2 (Lp-PLA2). BEGRAHC MK
FH-A (PAPP-A). C ik, M EMREFEEA 3 (ANGPTL3). L& HLA A KA1 & (Myostatin) & 5 AE J LA I
PO R R E, B HAE — e I, Rk, nsss BL_E R 7 0 0T Bk b AR ) LA iUk
i [ R A — 8 IR 3 X [24] [25] -
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2.5. #TE)LIEREBEATE

A ) LI 8 27 A 4 (neonatal respiratory distress syndrome, NRDS) /2 R Jy i = fiti 22 [ 3% P4 4 J (pul -
monary surfactant, PS)FE0HT AL )L H A= fa A A st BRI e H i EA7 1 i 2 () IR R R BLER G 1E[20]. B9
RIL, IDM RAMFIRE B LEAE R AT M2 E IDM 1) 5.6 £5[26]. IDM %% 5 Kt NRDS A #85 PS 4
WDE KR, RS R MRS TS ERRENT PS G R E R . Fr= . BRIEIES S 2w PS A
[27].

HETA Y, BEIRIGEER )L PS & BA R R AN 0 T [26]-[28]: (1) 5 BHAHERIW S B PS i
FE T LI (P ) e P 15 H v (PG FE R B IR OG5 (2) e MR A v Jil 5 2 JE 4kl by 11 % b i 4R S (AEC
2) P g B 3R SR mRNA 6 B B B 32 52 R B 2 B Bl (TK) R3E 1, 98D PS 16 R (3) e LW 00 o
FRAGES A 35, Mimds] AEC 2 XHHERMIFIN, PS &R (4) sl pEal gedis] 7 REIEEEA
(SP)Mrna, SP IAERUSZIH, FIRESSIRTS PS FEARR TR /I EE /1, 34N IDM & 4= NRDS F XU .

RS A 42 28~34 + 6 JAIAT 5L XU 1 22 B 7= i 4 FHOBE B BT R 2 TP NRDS A R itz —
[29], T &2 NRDS &) LW RS BIH4E PS HARGTT .

26. ARAMBRESEREOBEAETIR

2.6.1. FoRMmFH

REZHIEIRIF FEFZN P FL R, IDM R FG F ERIEREREAE. BILEENEKKE
EZR R = A2 AT, — BB Ae, SR = H 28T K B NN 1. Z2arArsiZze il
I IR e LB, 2> BB REm iR L3S B K& H SBUR LR RETE . HATIRF TR I, BESERE IR (L4
PGDM #1 GDM) V48 A A L5 R Wi T 1 B f B DR 3%, DL PR 56 R I M T A 28 A R 2 R AP o JUE 0
JRIETFH., BXEGIHEH. Paifizd,. Down ZEAME. B BEE I H BUEHR4E[30] [31]. BHAMKE KT
7RI RIERG I ) R A2 3 2 EAH DG, BHA HbALc > 14% 58U RIERTTE 250 20%, 1fii HbAlc 4 7.6%
(RS R TR 222079 4% [28].

26.2. ARMOELZBEIR

ORI ILR BRI — DDA ERS B, W PROPE I O 2o P R AR AR A PT RETE O 2 R 53 11
RE R EEIEA[32]. IDM OIER S A K3 BER IR CMUIE RS RO I B E o

B LOE B RS R 5 IGFL Al IFG &8 & AKT, (b OIUEA HEE. AR & &,
LA ARG K, 3 pHE A LI RO LR . fEShARE TSR R B, 7 GDM i ST RG], o AILAN A SR
HILEG N, AT IESE GDM W] g 5 B00 UL Y B 22K 31 [33] [34]. A RFFita i, SRR Mol fgid
IEREREACU R AL SR B K E . RS PR AE KR R T A BIOR RRE IR A . A SRR AR L
R AEUILE S ALK 51 S O AN R A8 S A T, SRR L RO ITRE; thot, FERRES
H(ASKL. INK1 B INK2 k)2 R ELO TR & 72 77 [34]-[36]

IDM 2 KPR B kAR s T i A2 )L, 55T PGDM BEERIF AL, HAERMOIEREARKIE
R RSB B LI 4 1, Hrb e U Se R o R (B0 35 S AT B B At . 5 1] o B AN R 8 1k 5 fbk
SR RN, TRRREA RO (BRGS0, BT, KEhBKEEAL, B0 3 R S5 1 o KUK
ARG I, PGDM BESEHT A= LI B K R QR (T AR J5 1 4F N 7 EEF AR S B b i R EiG ) LAE
TR e R M O I ) AR 26 LM A= LI In 2.8 1%, BRIk, B PGDM Zo MR &R RLHEAT iR Lk 7 0 3 B
PE[7] [34]-[38] IDM 5 KA o I35 8993 26 5 22 B HbALc /K7 R IEHI5<[28] [37]. 7E IDM KRR sied,
TR ) AR T IR (EPA) T LABSGE B A ey IR 5 5 Lo UL Akt R SRAE 5 4% 5 32 450R 0 P 1) 2 EREAL,
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T Mol oy AP U35 1 4L (ROS) A ST S AL 25 7 W) (AGES) K “E B, R ] EPA b7 75wl g A3 A1 s>
BRI 1IDM Lo JJE A 35 B2 R [39]

3. IR
3.1. BEAE

R UIERE S LB LRSI ARG, T iR L FB i 2R MURE AT 28 ) LI 7 A 3 BHA ILBE AN BMI 5L
B ORHR[40] . Lowe S5 TR IR, 5 PN 28 ik T80 g OO IR 7K T~ (RIAE AR T [ Baoki PR 45 SRR AT e 2
ZWibRAE T ) GDM LR /K1) 5 10~14 % )LEE N S NERERIAE ST An ke SE s e . IR A S AR TR L
RIR T 7 EEAEE R > %5 85 T 70 AF R IEAH G, HL 95 2 AR SR IR — BU[41] [42]. — B T-vh [E A
FIBRFIBIE TR, R4 24~28 J OGTT [ — RIVMAHE F, 1 /N bl e T IE W Va2 5 % JLE R E
BEINRR AR ST RURS:, 2 WOT ARE BRA BE 1 /NI AR KT AT R A TR o) LEE AL £ 5 Y R [43]

32. ERMRES 1 BRER%

—TELE 4160 % 10~14 % ) L3 1) & MBS -5 A R AT OR4S R o8 RO AR B, B Ea 70 = P9 e LA A 5 o
SRR AR AR S T XU [44]

1 BUBEJRI (TIDM) & ) L3 S o DL IS PR 2 —, AR E B bl PR B A 2= 10, LB AT RO
A2 15 B FHLEMEDE)K TLDM KR LT A MRS ZWAHEERT, BT 4000
T B B o S NI IR AR, R R SR AR AL, AR, BRI EEEN
AR ERE ., JLEARRE. HIE P ZARHERECR. BRI RIE SR AR 2 5 ) LE IR AE R T1 DM X
BRI INAR DG, T DM BESEFEZE 5 & IR AERE 8 7= Bre. i B X LS IR RAE, HE— P38 )LE T1IDM
(1 B0 AR . LB AR TADM F AU 5 RESEWE JROPT R BUAR OG,  XURS A i 1)/ TIDM BESE AR, FLUG2
GDM BESEFI T2DM B, HATHEFRIL, SCRAIEEE T1 DM v ) LE IR AE T1 DM ) 55 KUK H 2
BUER R, FRliE HLA 2K, 2520518 TIDM [ 5 B [45].

INE R — I E] v B 5T o, 59E GDM BEE R E4RAH L, GDM BEEM (B H A 2 12
DR 12 %5 22 %) BERIA] R J B R 1 Ee 9 B =5 [46]. GDM 5 JLE IR /ER) TIDM KU 2 1IEAH S,
A R RO LR B 4HA . GDM BESE(R A AALE B & B S Bifds DL K B ol B B IR e 5 RS
GDM 3 [A]/E HAE R = 5 X TIDM ) 5 & [45]

3.3. (LI EERK

I JLHAESR, LB AT A 4E 0 1L 55 (cardiovascular disease, CVD) S5 24 BT i . B kil £ 1
W FUUE B 2 T B 2 2 = I g B 5 J5 AR CVD IR (Rl 3% Z IR TEARBRIE &, Bl PR BESR IR LR, el
AT CVD BUHE IR I ARE LI BRI R4S, Bk CVD (BRANe R IR, Wt 75858, &k
Wi~ IRERRKIAR T A IR ZE50) (R A2 38 N [47]. B AT, FEIRFEEE SR CVD K B IR M 4 T Lk e
KA FERE, — TN KRB, AR LI T R0 AL NOX2 s tE 53R, M (6%
S (ROS) ™ A48 22 FILCH LA AR T2, 0 Co LA 453 « I P9 2 400 B I BE R Sl ik sk BE AL A5, (6 3 2 CVD
G388 48] [49].

N R IRE 5 S AR T RE RS BT AEN LA . (1) PN B YRR AT K IR T — S ZU(NO) R A 400 Y 2 B
AR AN AH ARG B 431~ (F5 20 P R 40 — 1 200 A A E AR 5 364 L 687 308525 44 1) P B 45 4% A 76 400) IR 0 BA 7K - T
1, $E8 GDM SR AL N B 40 EF Sk AR G The 7 s (2) BN iAo & i P S0 I 9 i DA
Fe 4l DNA. AN EE (A s S i s (3) 5 P R e T s LB mT - 350012 48 400 Mt R -1 e g SR 36 B
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F-o (TNF-a). 401 2-6 (IL-6) AT AZ A it A0 25 -1 (MCP-1) S 75 MR G 3R iR B T vy, 5 385Ul 1)
FE B RS A 2 ik s R AL XRS5 (4) 55 PN LBE A 5 7 DNA PR S AR (1 fof 256 R 3Rk R R 8 SR T g 2 HY
A J I Th e RS ) A [50] . BRHA R UM 5 /548 CVD Z B AR HLAI LR BRI 26 R8T EE IR
W5

34. HALHRER

REGROME R 18 1L 14 2 WL S 5 R 28 & & RS (neurodevelopmental disorders, NDDs)Bk Rif2 K,
MHEE S T RPN 1S JORE N . B R B AR . RS A% 5 Bt i 5 B
B PRIPIAE G IR e e MR AL AT REAE T HRIG LRI R &, IR B Ish 247 N Fafg,  anglOsone 35 5%
F# 15 (autism spectrum disorders, ASD), 4 & /1t [fa/ £ 5 %15 (attention-deficit/hyperactivity disorder, ADHD),
KEIBL, &7 (intellectual disability, ID), e FImIIN/ % ) L 2255 [51]-[54] . AT, AN[F AU IR Iw
WA Z [0 T ARG KB R EEZESs, —DikTHEGHE 877,233 & ))LEM KBRS L BoR,
T1DM X} LEME R & IR, HIKZ T2DM, fJq/& GDM, Hi TIDM 5K FiR%. # /1kE
T MGk / 282 ) L9 2R 1 DX S 25 3G N AH 9 [53] o — 35 v [ £ K 284 A Z7) F 9 A K — I B4 £ K284 A 37 7
#MW, 5 GDM 1 T1 DM #itt, T2 DM 5 ASD. ID. ADHD KU nAH¢[52] [53]. W%, GDM
L5 ADHD RS 8 nkH 9<[53] [54], T%tT GDM 5 ASD [f¢ & H RIIAFAE 4+, XAl fiE5 GDM K ZE )
ZPIAE EE GDM FIRERLSE 1 #67r DM SRR R, SRR 2 BFAAEZESR, HERTHEZ M
X FF GDM 5 ASD KBB4 InAH 5 [53] [55]. HEFRIEBESEXS T+ )L NDDs A i & 520, AN KA 0 FRjps xt
TARIZEAYM) NDDs ] Gext A& AR EORHLE], JhF52ZEE 2. BHIRARIEE TR R BN R S5 6 ) L
BRBRE KR

ZE L RTR, BB R S A2 7 A &R AR B R, HBRRIE R . RIRHLIIE R e A A
R, TEELZ AR, 2RO RIES. IDM HRRER AR O R RA S R, Rk, 7FZEET
JRARRAEVE BT - FER TR A RRBRIA T o R S5 Ty A b BRI, AUESK B98b IDM R A= .

B oW

TR0 3T K B AR RIS AR LR R h 48 PRI E S8 T, BRI AL AR
WMEDih . S EHEE, FHBAAMABERNS 500k, X TAESAGENUR E . 1 UCR RIS .

SE

[1] FRpd, 5K, PhEE, 5. GEORITNE R P 1 B 8 3 B 0k 00 307 v MR NT AN RUE AR 45 = 2 me RO AIF 6 0], v A 08 B
&, 2023, 15(10): 933-940.

[2] wEREZSERIE SRR, PARE RS RS2, T EESRE o RS IR PR L 52
ARG IA T M2 1R 4R R (2022) [ —3647] ). Hrie@r=FRl4e &, 2022, 57(1): 3-12.

[3] Malaza, N., Masete, M., Adam, S., Dias, S., Nyawo, T. and Pheiffer, C. (2022) A Systematic Review to Compare Adverse

Pregnancy Outcomes in Women with Pregestational Diabetes and Gestational Diabetes. International Journal of Envi-
ronmental Research and Public Health, 19, Article 10846. https://doi.org/10.3390/ijerph191710846

[4] Kong, L., Nilsson, .A.K., Gissler, M. and Lavebratt, C. (2019) Associations of Maternal Diabetes and Body Mass Index
with Offspring Birth Weight and Prematurity. JAMA Pediatrics, 173, 371-378.
https://doi.org/10.1001/jamapediatrics.2018.5541

[5] HERE, #RJeW]. E WA LEYRIIRE R P I [0]. SRR B 52508, 2020, 23(4): 276-279.

[6] FidaR. EFJ7 ALYRIINE PRI 10 PR ik R S B N 3R B I W 20 A T 2GR0 []. [ PRl JR RS0,
2022, 42(2): 290-294.

[71 Murphy, H.R., Howgate, C., O’Keefe, J., et al. (2021) Characteristics and Outcomes of Pregnant Women with Type 1

DOI: 10.12677/acm.2025.153670 721 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.153670
https://doi.org/10.3390/ijerph191710846
https://doi.org/10.1001/jamapediatrics.2018.5541

e, EK ]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]
[21]

[22]

[23]

[24]

[25]
[26]

[27]

[28]

or Type 2 Diabetes: A 5-Year National Population-Based Cohort Study. The Lancet Diabetes & Endocrinology, 9, 153-
164.

Ludvigsson, J.F., Neovius, M., Séderling, J., Gudbjérnsdottir, S., Svensson, A., Franzén, S., et al. (2019) Maternal Gly-
cemic Control in Type 1 Diabetes and the Risk for Preterm Birth: A Population-Based Cohort Study. Annals of Internal
Medicine, 170, 691-701. https://doi.org/10.7326/m18-1974

Sgholm, J.C., Vestgaard, M., Asbj('jrnsd()ttir, B., Do, N.C., Pedersen, B.W., Storgaard, L., et al. (2021) Potentially Mod-
ifiable Risk Factors of Preterm Delivery in Women with Type 1 and Type 2 Diabetes. Diabetologia, 64, 1939-1948.
https://doi.org/10.1007/s00125-021-05482-8

Muhuza, M.P.U., Zhang, L., Wu, Q., Qi, L., Chen, D. and Liang, Z. (2023) The Association between Maternal HbAlc
and Adverse Outcomes in Gestational Diabetes. Frontiers in Endocrinology, 14, Article 1105899.
https://doi.org/10.3389/fendo0.2023.1105899

Bi, J., Ji, C., Wu, Y., Wu, M., Liu, Y., Song, L., et al. (2020) Association between Maternal Normal Range HbAlc
Values and Adverse Birth Outcomes. The Journal of Clinical Endocrinology & Metabolism, 105, e2185-e2191.
https://doi.org/10.1210/clinem/dgaal27

Davidson, AJ.F., Park, A.L., Berger, H., Aoyama, K., Harel, Z., Cohen, E., et al. (2020) Association of Improved
Periconception Hemoglobin Aic with Pregnancy Outcomes in Women with Diabetes. JAMA Network Open, 3, e2030207.
https://doi.org/10.1001/jamanetworkopen.2020.30207

tﬂﬂ ZORE. IRYRIARE R 22 A N R B RARPUAR & g 2 TRe 5 B Q) LIMARSGHERT 72 [3]. e P o WA
J& &, 2019, 35(10): 848-852.

Wi, RIZAZ, ALV, S R UR S B BR 9 Xof 2 0 A B IR /K S B B LI s e [3]. A B A RHEE 22, 2021,
24(24): 3095-3100.

ERKE, TKRENAL, Frud, 5. PRACA T M MBS B2 W BRGS GE ARSI s XU TEA B2 R[], A A 2 WX
WA=k, 2016, 32(6): 475-479.

sSong, X., Chen, L., Zhang, S., Liu, Y., Wei, J.,, Wang, T., et al. (2022) Gestational Diabetes Mellitus and High Triglyc-

eride Levels Mediate the Association between Pre-Pregnancy Overweight/Obesity and Macrosomia: A Prospective Co-
hort Study in Central China. Nutrients, 14, Article 3347. https://doi.org/10.3390/nu14163347

Kantake, M., Ikeda, N., Nakaoka, H., Ohkawa, N., Tanaka, T., Miyabayashi, K., et al. (2020) IGF1 Gene Is Epigenet-
ically Activated in Preterm Infants with Intrauterine Growth Restriction. Clinical Epigenetics, 12, Article No. 108.
https://doi.org/10.1186/s13148-020-00901-w

VRAKRE, XIME, MRERSR. BEIRPEREE A W i) 2 A /N TR ES JLAM A R B B R AE K R 2/H19 H AL AT mRNA 1)
FIE[]. P LRHIG R 2% &, 2019, 34(7): 517-520.

Scifres, C.M., Parks, W.T., Feghali, M., Caritis, S.N. and Catov, J.M. (2017) Placental Maternal VVascular Malperfusion
and Adverse Pregnancy Outcomes in Gestational Diabetes Mellitus. Placenta, 49, 10-15.
https://doi.org/10.1016/j.placenta.2016.11.004

FER, MR, HorsC JLRFEM] dbR: AR AR AR, 2018: 131-167.

Chen, J., Wang, Z., Wu, W., Chen, H., Zhong, C., Liang, L., et al. (2022) Clinical Analysis of 2860 Cases of Diabetes
in Pregnancy: A Single-Center Retrospective Study. BMC Pregnancy and Childbirth, 22, Article No. 418.
https://doi.org/10.1186/s12884-022-04712-0

D555, 288, XIER, 2. WU IRFE - E A LML A DR R AT 0], EFREZ DA Sk, 2022,
28(8): 1147-1149.

B, KK, GIEZR, & YRR IRIR A o W BT 2T B B 5 37 A ) L I B s AR A B R DR A A
[0]. "hHed IR 24 &, 2022, 14(1): 38-42.

bk, BRONZE. WEORNE. SEUR IR PR FRE I Lp-PLA2. PAPP-A 2 C Ik 34 ) LR LA P B [3]. w2
W ARk 5, 2022, 16(5): 633-636.
ATELE. ANGPTL3. Myostatin X 4 4R BN JR A7 H 28 ) LA OB ) TN AEL[9]. = 4897 25 (R, 2023, 41(11): 54-58.

He, J., Fan, F., Li, J., Han, Y., Song, Y., Zhang, R., et al. (2023) SIRT1 Alleviates Insulin Resistance and Respiratory
Distress in Late Preterm Rats by Activating QKI5-Mediated PPARy/PI3K/AKT Pathway. Cell Cycle, 22, 2449-2466.
https://doi.org/10.1080/15384101.2023.2297567

Becquet, O., El Khabbaz, F., Alberti, C., Mohamed, D., Blachier, A., Biran, V., et al. (2015) Insulin Treatment of Ma-
ternal Diabetes Mellitus and Respiratory Outcome in Late-Preterm and Term Singletons. BMJ Open, 5, e008192.
https://doi.org/10.1136/bmjopen-2015-008192

Yildiz Atar, H., Baatz, J.E. and Ryan, R.M. (2021) Molecular Mechanisms of Maternal Diabetes Effects on Fetal and

DOI: 10.12677/acm.2025.153670 722 Il R 125 23k i


https://doi.org/10.12677/acm.2025.153670
https://doi.org/10.7326/m18-1974
https://doi.org/10.1007/s00125-021-05482-8
https://doi.org/10.3389/fendo.2023.1105899
https://doi.org/10.1210/clinem/dgaa127
https://doi.org/10.1001/jamanetworkopen.2020.30207
https://doi.org/10.3390/nu14163347
https://doi.org/10.1186/s13148-020-00901-w
https://doi.org/10.1016/j.placenta.2016.11.004
https://doi.org/10.1186/s12884-022-04712-0
https://doi.org/10.1080/15384101.2023.2297567
https://doi.org/10.1136/bmjopen-2015-008192

R, EKH]

[29]
[30]

[31]

[32]

[33]
[34]
[35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

Neonatal Surfactant. Children, 8, Article 281. https://doi.org/10.3390/children8040281
FAAERT. PR RS 56y B (2014) [9]. AEEPRIZR &, 2014, 30(7): 481-485.

Wu, Y., Liu, B, Sun, Y., Du, Y., Santillan, M.K., Santillan, D.A., et al. (2020) Association of Maternal Prepregnancy
Diabetes and Gestational Diabetes Mellitus with Congenital Anomalies of the Newborn. Diabetes Care, 43, 2983-2990.
https://doi.org/10.2337/dc20-0261

Zhang, T., Huang, X., Zhao, X., Wang, W., Wen, R. and Gao, S. (2022) Risks of Specific Congenital Anomalies in
Offspring of Women with Diabetes: A Systematic Review and Meta-Analysis of Population-Based Studies Including
over 80 Million Births. PLOS Medicine, 19, e1003900. https://doi.org/10.1371/journal.pmed.1003900

Starikov, R., Bohrer, J., Goh, W., Kuwahara, M., Chien, E.K., Lopes, V., et al. (2013) Hemoglobin Alc in Pregestational
Diabetic Gravidas and the Risk of Congenital Heart Disease in the Fetus. Pediatric Cardiology, 34, 1716-1722.
https://doi.org/10.1007/s00246-013-0704-6

TRAKER, TR, AR SEURIAME RS H A )L O IR B I []. haEss 4 ) LRHE &, 2019, 34(6): 413-417.
XUFR, J& T8 BER EER ) L0 IEE M mfaF Z ). st LRHIEIR 44 &, 2015, 30(1): 46-49.
Li, S., Wang, L., Yang, H. and Fan, L. (2024) Changes in the Shape and Function of the Fetal Heart of Pre- and Gesta-

tional Diabetes Mothers. BMC Pregnancy and Childbirth, 24, Article No. 57.
https://doi.org/10.1186/s12884-024-06262-z

Lemaitre, M., Bourdon, G., Bruandet, A., Lenne, X., Subtil, D., Rakza, T., et al. (2023) Pre-Gestational Diabetes and the
Risk of Congenital Heart Defects in the Offspring: A French Nationwide Study. Diabetes & Metabolism, 49, Article ID:
101446. https://doi.org/10.1016/j.diabet.2023.101446

He, R., Hornberger, L.K., Kaur, A., Crawford, S., Boehme, C., McBrien, A., et al. (2024) Risk of Major Congenital
Heart Disease in Pregestational Maternal Diabetes Is Modified by Hemoglobin Alc. Ultrasound in Obstetrics & Gyne-
cology, 63, 378-384. https://doi.org/10.1002/u0g.27456

Donofrio, M.T., Moon-Grady, A.J., Hornberger, L.K., et al. (2014) American Heart Association Adults with Congenital
Heart Disease Joint Committee of the Council on Cardiovascular Disease in the Young and Council on Clinical Cardi-
ology, Council on Cardiovascular Surgery and Anesthesia, and Council on Cardiovascular and Stroke Nursing. Diagnosis
and Treatment of Fetal Cardiac Disease: A Scientific Statement from the American Heart Association. Circulation, 129,
2183-2242.

Kawaharada, R., Masuda, H., Chen, Z., Blough, E., Kohama, T. and Nakamura, A. (2017) Intrauterine Hyperglycemia-
Induced Inflammatory Signalling via the Receptor for Advanced Glycation End Products in the Cardiac Muscle of the
Infants of Diabetic Mother Rats. European Journal of Nutrition, 57, 2701-2712.
https://doi.org/10.1007/s00394-017-1536-6

Josefson, J.L., Scholtens, D.M., Kuang, A., etal. (2021) HAPO Follow-Up Study Cooperative Research Group. Newborn
Adiposity and Cord Blood C-Peptide as Mediators of the Maternal Metabolic Environment and Childhood Adiposity.
Diabetes Care, 44, 1194-1202.

Lowe, W.L., Scholtens, D.M., Lowe, L.P., Kuang, A., Nodzenski, M., Talbot, O., et al. (2018) Association of Gestational
Diabetes with Maternal Disorders of Glucose Metabolism and Childhood Adiposity. JAMA, 320, 1005-1016.
https://doi.org/10.1001/jama.2018.11628

Lowe, W.L., Lowe, L.P., Kuang, A., Catalano, P.M., Nodzenski, M., Talbot, O., et al. (2019) Maternal Glucose Levels
during Pregnancy and Childhood Adiposity in the Hyperglycemia and Adverse Pregnancy Outcome Follow-Up Study.
Diabetologia, 62, 598-610. https://doi.org/10.1007/s00125-018-4809-6

Shi, X., Huang, P., Wang, L., Lu, W., Su, W., Yan, B, et al. (2020) Maternal Postload 1-Hour Glucose Level during
Pregnancy and Offspring’s Overweight/Obesity Status in Preschool Age. BMJ Open Diabetes Research & Care, 8,
€000738. https://doi.org/10.1136/bmjdrc-2019-000738

Lowe Jr., W.L., Scholtens, D.M., Kuang, A., et al. (2019) HAPO Follow-Up Study Cooperative Research Group. Hy-

perglycemia and Adverse Pregnancy Outcome Follow-Up Study (HAPO FUS): Maternal Gestational Diabetes Mellitus
and Childhood Glucose Metabolism. Diabetes Care, 42, 372-380.

Hidayat, K., Zou, S. and Shi, B. (2019) The Influence of Maternal Body Mass Index, Maternal Diabetes Mellitus, and
Maternal Smoking during Pregnancy on the Risk of Childhood-onset Type 1 Diabetes Mellitus in the Offspring: Sys-
tematic Review and Meta-analysis of Observational Studies. Obesity Reviews, 20, 1106-1120.
https://doi.org/10.1111/0br.12858

Blotsky, A.L., Rahme, E., Dahhou, M., Nakhla, M. and Dasgupta, K. (2019) Gestational Diabetes Associated with Inci-
dent Diabetes in Childhood and Youth: A Retrospective Cohort Study. Canadian Medical Association Journal, 191,
E410-E417. https://doi.org/10.1503/cmaj.181001

Yu, Y., Arah, O.A,, Liew, Z., Cnattingius, S., Olsen, J., Sgrensen, H.T., et al. (2019) Maternal Diabetes during Pregnancy

DOI: 10.12677/acm.2025.153670 723 Il R 125 23k i


https://doi.org/10.12677/acm.2025.153670
https://doi.org/10.3390/children8040281
https://doi.org/10.2337/dc20-0261
https://doi.org/10.1371/journal.pmed.1003900
https://doi.org/10.1007/s00246-013-0704-6
https://doi.org/10.1186/s12884-024-06262-z
https://doi.org/10.1016/j.diabet.2023.101446
https://doi.org/10.1002/uog.27456
https://doi.org/10.1007/s00394-017-1536-6
https://doi.org/10.1001/jama.2018.11628
https://doi.org/10.1007/s00125-018-4809-6
https://doi.org/10.1136/bmjdrc-2019-000738
https://doi.org/10.1111/obr.12858
https://doi.org/10.1503/cmaj.181001

e, EK ]

[48]

[49]

[50]

[51]

[52]

(53]

[54]

[55]

and Early Onset of Cardiovascular Disease in Offspring: Population Based Cohort Study with 40 Years of Follow-up.
BMJ, 368, L6398. https://doi.org/10.1136/bmj.16398

Zhang, L., Wang, X., Wu, Y., Lu, X., Chidiac, P., Wang, G., et al. (2018) Maternal Diabetes Up-Regulates NOX2 and
Enhances Myocardial Ischaemia/Reperfusion Injury in Adult Offspring. Journal of Cellular and Molecular Medicine,
22, 2200-2209. https://doi.org/10.1111/jcmm.13500

Kaseva, N., Vaarasmaki, M., Sundvall, J., Matinolli, H., Sipola, M., Tikanmaki, M., et al. (2019) Gestational Diabetes
but Not Prepregnancy Overweight Predicts for Cardiometabolic Markers in Offspring Twenty Years Later. The Journal
of Clinical Endocrinology & Metabolism, 104, 2785-2795. https://doi.org/10.1210/jc.2018-02743

Sallam, N.A., Palmgren, V.A.C,, Singh, R.D., John, C.M. and Thompson, J.A. (2018) Programming of Vascular Dys-
function in the Intrauterine Milieu of Diabetic Pregnancies. International Journal of Molecular Sciences, 19, Article
3665. https://doi.org/10.3390/ijms19113665

Perea, V., Urquizu, X., Valverde, M., Macias, M., Carmona, A., Esteve, E., et al. (2022) Influence of Maternal Diabetes
on the Risk of Neurodevelopmental Disorders in Offspring in the Prenatal and Postnatal Periods. Diabetes & Metabolism
Journal, 46, 912-922. https://doi.org/10.4093/dm;j.2021.0340

Chen, S., Zhao, S., Dalman, C., Karlsson, H. and Gardner, R. (2020) Association of Maternal Diabetes with Neurode-
velopmental Disorders: Autism Spectrum Disorders, Attention-Deficit/Hyperactivity Disorder and Intellectual Disabil-
ity. International Journal of Epidemiology, 50, 459-474. https://doi.org/10.1093/ije/dyaa212

Chen, K., Yu, T., Lien, Y., Chou, Y. and Kuo, P. (2022) Childhood Neurodevelopmental Disorders and Maternal Dia-
betes: A Population-Based Cohort Study. Developmental Medicine & Child Neurology, 65, 933-941.
https://doi.org/10.1111/dmcn.15488

Yamamoto, J.M., Benham, J.L., Dewey, D., Sanchez, J.J., Murphy, H.R., Feig, D.S., et al. (2019) Neurocognitive and
Behavioural Outcomes in Offspring Exposed to Maternal Pre-Existing Diabetes: A Systematic Review and Meta-Anal-
ysis. Diabetologia, 62, 1561-1574. https://doi.org/10.1007/s00125-019-4923-0

Yu, Y., Yang, X., Hu, G, Tong, K., Wu, J. and Yu, R. (2024) Risk Cycling in Diabetes and Autism Spectrum Disorder:
A Bidirectional Mendelian Randomization Study. Frontiers in Endocrinology, 15, Article 1389947.
https://doi.org/10.3389/fend0.2024.1389947

DOI: 10.12677/acm.2025.153670 724 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2025.153670
https://doi.org/10.1136/bmj.l6398
https://doi.org/10.1111/jcmm.13500
https://doi.org/10.1210/jc.2018-02743
https://doi.org/10.3390/ijms19113665
https://doi.org/10.4093/dmj.2021.0340
https://doi.org/10.1093/ije/dyaa212
https://doi.org/10.1111/dmcn.15488
https://doi.org/10.1007/s00125-019-4923-0
https://doi.org/10.3389/fendo.2024.1389947

	糖尿病母亲婴儿近期及远期并发症的研究进展
	摘  要
	关键词
	Research Progress on Short-Term and Long-Term Complications of Infants of Diabetic Mothers
	Abstract
	Keywords
	1. 引言
	2. 近期并发症
	2.1. 早产
	2.2. 巨大儿
	2.3. 宫内生长受限与小于胎龄儿
	2.4. 新生儿低血糖
	2.5. 新生儿呼吸窘迫综合征
	2.6. 先天性畸形与先天性心脏发育不良
	2.6.1. 先天性畸形
	2.6.2. 先天性心脏发育不良


	3. 远期影响
	3.1. 肥胖
	3.2. 糖代谢异常与1型糖尿病
	3.3. 心血管疾病
	3.4. 神经发育障碍

	致  谢
	参考文献

