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Abstract

Gestational diabetes mellitus (GDM) is one of the common complications during pregnancy, which
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may cause serious adverse pregnancy outcomes, such as gestational hypertension, preterm deli-
very, macrosomia, and cesarean section, etc. Meanwhile, it may also have an adverse effect on the
long-term health of both mothers and newborns, which may lead to an increased risk of cardiovas-
cular disease, type 2 diabetes mellitus, etc. Therefore, early recognition of GDM is crucial to the
health of both mothers and newborns, and in this paper, we summarize the serological markers
that have a predicative value of GDM at the first trimester of pregnancy, with the aim of providing
theoretical references to the prevention of GDM at early stage of clinical work.
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1. 5|8

AR B JR 9 (gestational diabetes mellitus, GDM) & SE 8 3 i MBE () —Fh, 24872 SR gR I TA) i o B
B O I B R R B (1] BEAE TR R v o A B g, R HAEE, GDM B EE
AR, B RN BN 21 MHLIX 3L 79,004 %25 1) meta 7 ATHEH, FKE GDM A&k
FN 14.8%, HAPERZEM) GDM KRk 26.7%, KLANERZAAKFE2]. BT Er, H
T CTET L =87 BURKSENE, GDM RYEREC A 2010 FERJ 4% 2 HE R INE] 2020 4FH) 21%, IF
BABEZFEIGK[3]. GDM X £F) LIz I el o 7= A AN B2, PRk, IR0 697 GDM X il R
AR & B REE 1E 24~28 A#EAT 75 g H R & b A58 (OGTT) & 3A11 H 72 i GDM #2211
JIE[1], MR ATREAT G R T TRAG YT BT AR, BRI, H A N AR5 2238 S e i gk B U GDM
FI I 2F AR AR BT 7T, AR A, TBF GDM, R &> GDM 55 B R sl ) S . A g 18
SAE TR T 2 RN GDM BIAH K MG 48 hs, DUIHNIGIK TR LB 2% .

2. EREREY
2.1. ZEEIMBEFasting Blood Glucose, FPG)

25 BRMUBERT TSR IR EARE JRIE 102 . V97 RIS VA B T EEMEH . —R/RIAIARER, 72
HH FPG Jt i 2 AR USRS PR I AL S e R 38 2 —, WT LA — @ R B L SO e G SR PR 1R A (4] AT
FAGH, {EHE GDM I, ¥ FPG BEE N 4.7 mmol/l, HEMSAEIR KL EFITIN GDM. FPG kT
4.7 mmol/L & MERAE GDM M RA R AEGR4S J5 1 X FAR[4]. FIBEATE AR, 22071 FPG Ftas
GDM KRR 2 (8 FIREAEEA N, 2l 2R FPG Thm 0 A R R IR ES = i XU 5 vy, £ R
GDM Z2id TR [RIFEantb[5]. Bk, FHHIE FPG T 570 . 2% GDM. FilliAs RIEgRS: 5 5 B A
T+ BB L

2.2. FEHMLZIZEHMHDbAILC)

HbA1C 72 F5 2140 (¥ ML 2088 19 45 3 v ARESR 4 S ™4, e 7 3d 2% =4S A AR U K -F
UEUR IR AL I 20 8 K5 GDM X I <. WU L, ARURF- ] HbAlc /KPAE 5.7%~6.4% 2 [A]
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225 5 5 GDM (6], DRI A AR 4R 1) HbAle /KL GDM T A (7] [8], fE—EFEfE
BT GDM KIS K.

2.3. ¥EHLEZERA(Glycated Albumin, GA)

GA 2 ML 75 18R 155880 20 B A AR B S SRR 40, RT DA R — U TR PP 24 I A AT, (HLH A
M FE R, BB R S AR IR PR IR A R BRI, AN RE A 92 GDM BT B8 [9].

3. BRREIFEY
3.1. HilB=mE8(Triacylglycerol, TG)

i I 2 25 2 0 eV A AR 0 B R S TR B R A 3 TR, 22 R 2R AR AR =45 GDM
(1 0 RS 5 DIAR DR [10], B Y — T i 4515 B i %t GDML 63 Aot REZEL (R A 4 223k A7 0 i, 1331 T
41 Fi GDM W EAYIREY), K RZHOE R, B lEBeInm. BEARM: QR . B |
TeA VUG BERE AR IR S S5, UEgRP . HEH GDM AHICI 5 R38R B =9 110 LGP 5 B3
B 143, GDM RS T 8 28 JER 1 1.69 £ [ 12] BRI ERATIA N TR AR AR =4 F T 75 4 g 51387 2 GDM
AR = et . AFFERIL, BEURA. IR 2R H = H il =Ee SR GDM RS A OR[13]. £
TN B T s, JEHAE TG (51:1). TG (48:1). BEARMEIHIN(32:1)5 GDM Bk A 5 B3 IEAHK, H HAE
TEXTAERS . BMI 556 B R R AT I R X A ST SR B [14] . ARGEGRFEAR A, Hyh =8 H il =
& B S =P 2 BRI AR[15]. TG (51:1)s TG (48:1). PC (32:1)7] LA F7E 5223
GDM AT TN, BA ST vERE, HNE S S IR . HbAlc S5/ X[ 14].

3.2. 2HBEEZ(Total Cholesterol, TC). 1K & 5% B BEEIEZ(Low-Density Lipoprotein Cholesterol,
LDL-C). =% ¥ 5% A EREES (High-Density Lipoprotein Cholesterol, HDL-C)

BEAE OB W IR, MHREEKTE 2 BRI ORI AR # B E T, 2 BOE IR
ST R A AR B T v D UL T T2 o 470 R B P L ] R WA A D[ 16 ] o XL RAE S U0 AT o 0 [
FEFAE. WF7E 7R, GMD £ M3k GDM Z2idf TG. TC. LDL-C. HDL-C /KPR fF{E R % £ R, TC.
LDL-C 5 H[EEE G RA 5¢, 76 GDM B3 B G & & 0 B & T 1B 5 YR B[ 17], 11 HDL-C /KI5
2R el e TR 52 57 AF DG o BRIz A, S T T B3 N\ 6 £ UL i 255 i v R 2 38 £ GDML (1 XU [ 18],
DRI, 7E G g 1 B 22 10 L3S TC FIKSF LR EZE, 4T TC /KPR, B R a0 AT
[ GDM (k4.

3.3. BEEXE

JIETR 2R A Eh A 0 2000 P — b PR AR i P 2 IR B 1 B, BRAE W TR IR B 2 (/KT 5 e i
Jev 2 BUBEPRIGEIIR A, FEACIENTE P AT I — T A AL, S AR R A BRI A R A
1L £ PRI 2 1L 37 i B 3 K e NI 1,99 £%[19] SE[E GNP M 1) — TBAFU B 7E iR, 2RI R
LK BARE K EIRE PR AT s BRI XS S8 v, MR ZE KT BT 5 ng/mL,  HE PRI
HHIRE R K ZIPEA 40% [20]. HEBREACTEARIR A 2 A A A4, SEgR T IEIN, AR A 39038 21 d i
(217 REHKEEFEWORE . AEWiAQut[22], 75 FFREACEAIRE 532, S0 AR 0 26 O F ROl R S8 Ak 23], [
I e 5 JH U JBR I 2 U o BRI IR IR /K 5 I s T 0 7™ LA FE AT GDM. A AU AH 2% [ 241 8k
B, RIBCER ATHG AT HEAN-E B LR ) AMPK {5 54%- 5, S BCEBOULH R 2 B O In 25038 P R
JERRACHS . CSCE R B A0 MAETE SR B 3R A i 7 A[25]. PRIE, SRR IR IR 2 AP PRI B A
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& GDM B ST T R 25
34. BE

WRFEAEAORIART GRS W, W5RE g Al R RS2 REE, RS RS W, N
MR = [26]. PR R, GDM B 1 2K FAEAE R F Tk X ) T-3E GDM 221, /KAl
NEIE 2 /9% 2% LA AT LATII GDM Kk &, He 8 3 /K -F- T i g E B 2 GDM 1) R4 T Al ¥-[27] [28] [29]
SR, AR 20 KPR R BN, Rk, SR ERE N GDM TN R &R, 304 R 1%
BRI R BN — RINR AR &R .

3.5. & E K174 BEF(Pigment Epithelium-Derived Factor, PEDF)

R ERATAER TRl R E A, T SBUEREEE . 2 BB R B IR B AR HT[30]. WA
HHL, PEDF i il 5 & 22 15 5 0 BR 75 S B By Z AR T, GDM 2211k Py (1) PEDF 7KW i - 15 S U
%18, Pk, PEDF BGVFBEHON R Z IR R ¥ s &Y, M T8 GDM (52 Wi T-3i[3 1]

4. REHAA

HETA 20508 GDM 1R AE BT B2 HH T BEAR G058 28 GERt Gb UR 1) e 5 3 87 DA % 98 5E PR+ 3
5 G R, NI SN R ThRE RS AL R AT o[RS, B & i B A B 2 itk — 20 S E e
VigeksEng, fnE GDM MIkA, SIS RUEGRSS J5[32]. Kk, GEURF BRI 3R A (1) a2 40 f J 40
M BRI AT BT GDM [ R A2 r= AR jemm . — TR T T 9 98 30, GDML HE 3P 9 () T 4 . bk EL 400 o DA
MR HE0 5 35 = TR R4, ek, R 4Ei/HDL-C R0 ji/HDL-C. B 41 i/HDL-C =3 Ui fE
GDM H# h B m, HApkE gl fe/HDL-C X T GDM EA & & i AN A dEmfi v [33]. Bbak, kA
WAL o — DU AT HEMERE A B, WRORA . IR N E SR ST Al . PRI . A% Al
oL AT AR/ B 4 B EL B (NLR) 588 =1 ) GDM XSG AH 92 [34], IX L Fs bR 7E 5 HATN GDM 1) & A=
WAFAERRIIER -
5. Hith
5.1. $F PEEEER-13 (Galectin-13, Gal-13)

FANEEER-13 248 f- P AL G BER, U URIARHA G2 I B AN FG R 09 3 ELR 5 [R5 [35], X
JoR S5 4R BRI Th RE = A= ], AT 520 GDM [k A2 5 K E[36], FIEN GDM B Tl .
5.2. ESMPEREERL-1 (Glucagon-Like Peptide 1, GLP-1)

Ji v L RE R RER-1 & —Fh R E R E A = A R, BRRS RN W EIEMKE. [FR GLP-1
E KA B T4l AR LR, 1B GDM 2R EOR LR AE[37]. GLP-1 7EGE YR A ] (14 ifn b 4 5
HEEER, X GDM ANRITERES R R A G M TN E[38]. (Bt AR E, GLP-1 {UN R fE

B FACHL, T4 GDM R4, R FIFERH EM9), ik, % GLP-1 % GDM MW THED)
CES S

5.3. MEWE 4 KEF(Vascular Endothelial Growth Factor, VEGF)

I A R AR R — A B A 1, A T IR KPS, A BT R AR A 4R T
RIEIAMTIS , WATHE T — RIVEYRIF RAE R R A, W70 SRR IS IR 55401, VEGF [AFE 52 GDM
BE AN RIEIRG RS fE R R 3, AP R, Gal-13. GLP-1. VEGF =#FEXA Tl GDM [ Usk
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AV s, =F A RIE B T35 GDM BBz Wit [41].
5.4. FREg

ML PR IR T e A A2 Bl PR A 2E AR S AN B 12— (421, PRIBKT- T i 8 e e B 431,
(] S B0 A B D BERR S A — AL SRk, SN S 3R AP, A& S BULBE KT T [44]. 2007 RR
22 BL Y0 v PR IMUAE AT BRI 2R FR UG 1 Sz GDML YR A2 B35 H 2R [45] [46] 0 FRIMEAT BLIA 9 22 B35 PR R 7K
FTtm /e GDM KAERIERE 32 —[47], % GDM BR A BA RERK TN E . sLoh, A BIFTIESK,
ZHT 6 A H B PRERZKF [FIRE R GDM R AL IS fG R R 2 [48] . PRk, X T+ i PR IR K T+ s i 22 4
B R GDM IR A

5.5.C Bk

C MR By g 4ip s, REMERSSOWUBR S 2 (& AR A ThRe . /£ ARAFFF, 1fiE C Ak
THmiS 2 BB PRI (0 RS AR <491, FEZR IR (A, [RIREAT W FTIER] C kT 20 GDM i XU
HEn. FZH) C kAT IR 22k E GDM B XU BE =[50, FETIIN GDM AR e B FLE )
g

5.6. G R {BEXZ K 120 (G-Protein Coupled Receptor 120, GRP120)

GPR120 W MiiE ERRIER 321k 4, S5 fa i LV h Re AR R BRI A2 Bk, 5 2 i R 42 R J
. WFFE R, GDM B R IR H A 5 &1 GPR120 /KF, [FIES L& GPR120 7 P 1 TR0 AR 2 Xt
T GDM BB B EGE[S1]. B2, HAT3<T GPRI120 5 GDM M FIMLENT A A, 7R
T GPR120 SEUR AW ZXEL, #E—BH 0 GDM A XK . A HINLHIMT SR T Bl AT — PR &R

5.7. ¥4E5| S EL % 2 (Slit Guidance Ligand 2, Slit-2)

Slit-2 &P B AR a1, 2 — Rl B R g I AN 23 1 X7, Katrin J Svensson Z5[¥1HF 50 R I,
I = PR R TR /N AR i S R Slit-2 MR R ki, TR G R R AT R &, X IE
Slit-2 fE7E—EFE % L ocE AR [S52]. Slit-2 IBHFIUESL 5 B R MR JeJRir=(53] B RMR=, If
JUVAEKZBR[54]155 A RIEIRSS A K. BN — DU W a7t 27, GDM 3% BEAR SN MAE A ) L i
A ) Slit-2 /KPR 2 F s, Slit-2 AR GDM HIfEk R &, 75 GDM WA mALHIE UIAHIE[55], X
o GDM IR TR0 RO R SR 4L T8 0 SR

5.8. IEIREXMIFEZR A (PAPP-A)

PAPP-A &Mt i FREEN, WRERSEFEKETESGED, HRER, ERE
1 PAPP-A IRJZBRR I Z2 I ] RETE X B A AR 2E GDM [56]. BbAh, BFFCIERIL, HEGRF- 1 PAPP-A
ACFBEIRS 5= ANT AR LA RIEURES R MAFAEAR DG [57], 7B R ERIIEEAT I — I 1585 A1)
[ A S Y, PAPP-A Tl BE/E GDM K BRI fERG K & [58]. (B2, HH{HH PAPP-A Filill GDM
(A AE R P RN ABURR A AR AR5 7], PAPP-A X GDM TGN EATS S8 75 BL 8t — 2D 0T T 72

6. BRESRE

GMD AT R W R, BEAERAKEIOIRE, “Z8” . “Z8R” BOEBOT, GDM [
RIFRIEE LT, BRI, TRES &0 GDM (MR A F 6 EE, ARG 744k % GDM EA Tl
B IHE S ML AR Y, X5 bR%T T GDM #BEA — & T PERE, SRT S FE AR 0 TR
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BRIK, FERETRIOBETTH, BATH] RE TR ZEHE— D0 S A PR 22 MRS AR, A — MU B vy
AER I B SR A TR, il PR A b SR O F 7 GDM. A E SR B I8 5% .
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