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Abstract

Gestational Diabetes Mellitus (GDM) is a common disorder of glucose metabolism during pregnancy.
This article explores the expression and clinical significance of two immunomodulatory molecules,
Indoleamine 2,3-Dioxygenase (IDO) and Human Leukocyte Antigen-G (HLA-G), in GDM. It is indicated
that the increased activity of IDO during pregnancy helps protect the fetus from maternal immune
system attacks, but under GDM conditions, it leads to a reduction in IDO activity. HLA-G maintains
immune balance between mother and fetus by inhibiting immune cell function, but GDM causes a
decrease or even variation in the levels of soluble HLA-G in the serum. The reduction in IDO activity
and changes in HLA-G expression suggest impaired immune tolerance. The combined detection of
these two molecules can provide crucial information for the early diagnosis, monitoring, and treat-
ment evaluation of GDM.

Keywords
GDM, IDO, HLA-G, Joint Expression

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 51§

AT YR 314 FR 9% (Gestational Diabetes Mellitus, GDM) & & WL 5500, KR RAE SERIEE AN 2
BAE LT . PEEPRPE RIS SR, 2k GDM [IHBIRRL N 14%, 110 3 [ 1 09 28t 2 5 H
RIS 1] GDM ™ 5P 2 10 1) S AR (i B 2t B8 LR ™ L AR LA IR S50, 45 R BE R4
Sk TUTHE M FAAE. I, IRAIRD GDM RIS, FHRA e Wb S T L s [2], X1
D R R R S .

W5| k% 2,3- XU %A B (Indoleamine 2,3-dioxygenase, IDO)ATA 2K (A 41 fig #7157 -G (Human Leukocyte Anti-
gen-G, HLA-G)YE N B ZE ) S e i 15 73 1, (EAERFBEAR S i 52 R 3556 KB E - fEUEURINIA), 1DO 1)
RIS LA BT BRI LR e HE R SON3], MTZERFUEIRAAEE . AL HLA-G RiERH
5 GDM H VIR [4]. Finlfe HLA-G + T M EA1AE GDM 3 IR A FLF S T BHA S R 48
SR LIS, 5T HL % GDM R &R HLH B A B2 .

AW B AR IDO J HLA-G %35 4> 1778 GDM RIh it FE i E AL, @iiR N7 1DO
S HLA-G IR & AR HIWT GDM il ™ AR E . IR RE S UEIRES J5) 2 18] 9C R s, JRATTHASE REe
GDM il R & B AL S AS HEAT A 245 3

2. 1DO KY{ERH T

IDO f&— A& R IMAL R AR B H, ERRIR SR B B e IRALAURE MR i S 0 EE AR,
72 BT HE AN — AT DAHEAL (R (IS DRI AL AR, R R R ER (L-kynurenine, KYN)IB {2 A ) PR &
BE[5], Al ORI N, A7 TR SOIRAIARL . BV <5 S Be A o Sl FER (R
R I = R PR AR EVETE T, AT T 40, NK SN SIS N, R G i E 6],
et it 2. WM, IDO A RAESEARIFIANE PG INA B T ORI )L S 32 BR A e R 4 i BT (2 i
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RILIEWAKKE. H2, f£84 GDM KIS T, 1DO MEVESBEAR[7], XMEBEIEH BT, W&
P P AR B e 5 LA o P e il e 72 41 ) oA Iz A 2L

3. HLA-G B9{EFA#N I8

HLA-G TEFIRIAE 04 T RENG R, & — P TE I IGTE Ibs 64, Wl A TIRIRAH LY, 1ok
Z RIS T RIE B, S 5HUREIHRERRIE[8], HLA-G M7 EAMRIE, @it NK 405am)
WOE[9] T 20 M (38 5 DA S Bt S5 i 52 20 Pl ok 4 45 BERA TR (9 G 2 P, R S YT PE - BRIIR A& HLA-
G IRz —, [FIIS R 4R REIR S e il 52 (1) OGB48 B - A W FCIERA[10], T2DM 5 AE kB AR AEAE Tl
RIPIRES, HLA-G BA TR S iy 52 ThRe, 1XLETRe 5 CDA+. CD8+ T 4 VA S 40 i K 1~ 3 41 i
M #(IL)-10 I [FZ SRR R, BR FIPUIRE T HLA-G RIAFFK. £ GDM B, IiEH pm
P HLA-G (SHLA-G)/K-F Al G2k T IE W 4L iR id % [11].

4.1D0 5 HLA-G T iREARE R B RO ss it R

TEUF R RS R B F RN, 1DO T HLA-G 1E 5% 115 1 nl BeAA7EAH HAEH . GDM B3 I IDO
TEPERRAC S SRR =D, 3E T S e S SZ AL . teAh, 75 GDM BB, BT SO R S
Jil HLA-G IR 73 W8 HLA-G (SHLA-G)/KF T B 2748 5 . 1DO I8 115 2 AR, f2me fe 2 4H
P, T HLA-G WSS 15 Tregs Dhfg, 4EF A Bimiae . MErTRerrmER, T S R,
HETTZ 0 5 2 AP TR GDM F9 B A2

REG S 28 B M0 57 2 A R B S 58 38 490 ) R 48 s B 7 S e i 32 () oG, LR #% R 148 HLA-G
[12]. IDO[13]% . HLA-G. IDO ¥J5Rik T 98B AN/ B A AR5 77 40 B AN 4 B 72 4r e 55, Jm i 18715 NK 48
i P 00 L 2 A % 20 TR B T A 4 e 4 070 0 T ) ) DR D e e I 8 A 3 2 £ 4 v
THEH, 58BN e P, AEFFEHIR i 2. 1DO RO - RIRARAR MR LH
fif, PIHAFRE RAUM AR AR T IFN-y %, TEAHEMET, 1DO i BHANG 50677 2 40 5 ik
I AR RIS T A MiETE[14]. X2 SET gL, B T 40MR I H e 2 Uk 1)
G1 21 )5 s [15] [16].

HLA-G 7E 5 JH 1377 2 40 i 5 REA& 2 [RAE BAE P ook ¥ VR, WA A O, 20 B e A
B RIASE R, AR R ARG K & L B A 1) S i 52 1

LE IR PR S A A ] - 40 IFN-y 355 R, 1IDO & HLA-G @i IFN-p/IDO-1/HLA-G &% 5 NK 2111
BEBRERS M T 00 1) N 20 B 425 R IR B 79 [17]. NK 2 AR A3 1 s 5k — 28 3 11 32 A [y FLAE A1 4 s 4 g -
FAL FIVEFCAR AT, ) NK AL 406145 5 [18]. A WAL KI[17] 1DO-1 YiER AT PLFEAIC HLA-
G EHAMKF, B IDO-1 MR EHNHI A HLA-G BT 58 T NK 40 040 i f#, (2 HLA-G FHITHiiA
KRAEEEE NK 240 Rt . XU HdER A, IDO &/ 4 @it HLA-G/KIR 2DL 4 /-F 1) NK
ST M S A0 A SR U S NK 4B ICBTIRIBE 77 . SR1, 1DO 5 HLA-G 754 4 S PRI HH (0 VE 0 S e HL
VB FRi %
5.1DO 5 HLA-G {E A% RFE4IRE N

IDO 5 HLA-G TESFURIARE JR I v B MuRe il i a, 1 25 7 S 1 b I i A A 6], 1DO 7KF
(R BN _E HLA-G 7K IR 57 5 B S e i 52 52 8 o 7RI PR b o] LAAE B2 4T g S0 PR 3, LA 14
TREIEE A (N EEARVEEL ELISAYRIM WG LA HLA-G IR IEAE . @il KBRS, 7 RREAR,
7 BEALAT BARIR(RCT),  PUACIRC& AN 4 5 5 U2 1R 7 U o BB 50, VPAR IDC A Rl Fr s R B SR D 22
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AR T AT (R 23 AT s AESEURIFIRE PR S, 1DO F HLA-G 9 T REBCAH W, 3 Im T A 5T
FIATYE; 1DO K HLA-G (ORI E I fE, 8 Fs0iti; (B 28 24808, mTaH ZRKIFEARME
ARBVEAE AT, BT R I ME T e S BN R ARG s @ E OB RIS R, RIFER, e
B AN Al 20 IS AT RESR B O G FH AN B A AR W RME S AR RO T
BT SACEEBIR R R, D ERHIIT; BTSRRI ik, AT A AR, B ORGSR
HERYE o DRI SAS UK PR 237 7T LASR (3t B A (9 S SRS A5 B LU B, GDM AT . it
JEETTEIN VAL 367 W0 57 1A o

6. LitRIBERENX

IDO 5 HLA-G {£ GDM A A AR AR 75 136 T G 58 T 11 075 T ) J 244k o 3K 28 7T A N2 E )
PR, A R AR A FI0 H ARE S A GDM SR AME S R E TS VR T BRI RE T A il
IRABE T IX e F [ BARE N, T4 GDM (BB RE, IR RBia)T ikt g
WK . ZEREX LS TR P IR PRS2, 3 75 U ) i PRATE T 5 AR HEAL AN 5 9. B
XX SR LA IR NERAE, EATH RN GDM 127, WEINRIAYT o i B G oy, R
A
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