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Abstract: The number of patients with gestational diabetes mellitus (GDM) is increasing year by year, which not only increases the incidence of
adverse pregnancy outcomes, but also has a negative impact on the health of pregnant women and their offspring, causing a greater burden on society.
However, the pathogenesis of GDM has not been fully elucidated. Existing studies suggest that insulin resistance is the basis of its pathogenesis, and
the body “s inflammatory response is considered to be closely related to the occurrence and development of insulin resistance. The CIRBP/TLR4/
MyD88/NF -kB signaling pathway is currently known as an important inflammatory pathway, which induces the body’s inflammatory response by
affecting the release of inflammatory factors, thereby causing insulin resistance. Therefore, this article reviews the research on the role of CIRBP/
TLR4/MyD88/NF-kB signaling pathway in gestational diabetes mellitus, in order to provide new perspectives and new targets for clinical prevention
and treatment of GDM.
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YUfd Py CIRBP i1 RRM #E{RLE G H mRNAs i 57
i & 3 S AR RIS X UU 8% UUU B0 750, 520
RNA J3Fhase e By 8 A0 AZ i DL FE L DR e
S, FESH5RBEISBLIUEE 3 B/ I B
(phosphatidylinositol 3 —kinase/protein kinase —B,
PI3K/PKB) . #% A ¥ —kB (nuclear factor—kappa B,
NF-«B)AE(5 T 75,

T i W55 LR R, 4 M A% N CIRBP
MR R MM T, JFRECE AN, 4HAE S CIRBP
(eCIRBP )% . Wt A0 i 55 S e A U], 2 5 A T
b A TR TR G R, &SRB S
ZAER P, eCIRBP 3l 25 & E W AN 2R 18 1 toll
FEZAK 4(toll-like receptor 4, TLR4) & HiAt 57 (K
¥ 434k 3Z 4K 2 (myeloid differentiation 2,MD2) & &
Yy A EERE LR T 88 (myeloid differentiation factor
88, MyD88) Ii& , HE 5| M PR FE I F (tumor
necrosis factor, TNF) . 140 ifi /> % 1 (interleukin-1,
IL-1). 4014 2 2(interleukin-2,1L-2) . 140/
% 6(interleukin—6,1L-6) &R LK 74 5%, 155 £
i 9 RE A MG Ak, N AU RAE S K A2, A5
% P4 CIRBP 76 GDM 41 /B iR S i rp 363k
B3 LE, ATREN GDM Mk A= bn . 1 s
TE2XTF GDM B9 sl % B CIRBP 7] B8 /& NF-
kB 5 5 MR T Z A1 R 9 5G4 05 . CIRBP BB 5 S
NF-«kB {1, {2 #EPLRRPER F BRIk, R
CIRBP M ] 35 5 PE F mRNA AyFe e v, (2 i
BHE, RIS 9O0E IV« PRt , CIRBP \NF-kB J %8
i S Z AR R 3 D) R & , CIRBP NF-«B 7]
BE & R 1 [ 75 CIRBP/TLR4/MyD8S/NF—«kB 155 5
T A R IR
1.2 TLR4 TLR4 J& T 1 BUES M8 1, 7EHLIAR SOAE
AR R A VR, R T R A
Z—, FHMRE AR X R X R s X 2. Ak X
& e MR R T T IR R, 5 18 X5 A — AT A
SE A DT DL B A () B4 9 T A4 G 40 A5
2o MR X Ry —BIP A RSFIX, H S IL-1 2 KR,
& NG S R EENZ OO, TLR4 7EHS
FEERE T eI WUN S A R, ARG
Lz Fak™, Z e B AR TR = b A A P
Y BRI, — BB AUT , TLR4 3% CIRBP 3%
Jr 5H T MyD88 #HZS &, fif MyD88 &4 — Rk

HHMETHEN AN R | ZR ST 4 (inter—
leukin —1 receptor —associated kinase 4,IRAK4),I-
RAK-4 BERRALIFHOE T Ui 2 50 Bl , fie fl A= 1IN
B P P 1 (transforming growth factor—B-activated
kinase 1,TAK1D)¥FAk , e 80% NF-«B, f i 5 1
FRERE, N5 S IR, 78 J8 2 25 i it o rh
7 HLAR AR BE RAE 244 i L E Ak TLR4 (Y U
M GDM F 8 TR AR - B KPR, 5%
HLAFE TR BEAT, ZZEIRAFPIRIATTE 2R, GDM i
HIGEEA LU TLR4 Kk W& w TIEW 4, H TLR4
1R ] e S IR A S UR L & 2 R A AP R
PIOG AR JTLRA (Y 3% 3k 5 5 0 4k 1 21 & (K F
(hemoglobin A1C,HbA le)2 i 2 IEAHSC BRI, AT LA
N TLR4 T PR B DL R 3k K F- 19 22 46 [/] GDM
BRI R R AR O o

1.3 MyD88 MyD88 J& Tl d i, HA 3
ADIRELEA I, N I RSB T 5 A8 Ik rh w5 A S C
Ui e HE PRST Y Toll BEZAR/HABMIA T 3R 1 52 AR,
FEFR TR MB35 MyD88 $52 H
W TLR4 Z IR (1915 5 15, MyD88 16 fb I 4 35 i
IRAK4 B AL , PO HR i — RPN , 2
I NF—«B | S 19 B (inhibitor of nuclear fac—
tor kappa B kinase beta, IKKB),fifi NF-«xB #I il £ 4
(inhibitor of nuclear factor kappa B, kB ) & A=Wz 1k
5 NF-kB/p65 7185, Z#&H DNA 455 751l NF-
kB/p65 AN S RIEFEH LA 15 1L-6 11-1,
IL-2 TNF-o ZERVE 7557, 2R 50 40
ATk, ST A T SR SN 18 GBR TR, e 24 fe Je
1% E ZAR)EY) (insulin receptor substrate,IRS), 52
28 BR IR FE W R T 4 o, T 28 1R ik 5 1) 8 PR 1L I
firo-21 BHAE 5 53 PI3K KA BRI AL 5w i i 2
GO S, Ok IR R AR R, BRI
GDM Fy/™ FE ), FBLAEPERTFE T B, GDM
A MyD88 Fik B AEA A i AR £ b B BT
H 5 R FRIRFERIEL. 1AM, 2 RPTENE
K GDM B MR K63 MyD88 1k H 2
TIEWEIREE, HEBSRESH S TR
R, X SR UL MyD88 [ 3RIA AL 5 [ )
R T SR UIM M. T IL, MyD88 1y3KiA 5
HUASAE KB B R A S R UIASE, IR
S 9 1 PR 5 7K SF- 3 T S BOULAAR B &5 15 515 = 57
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B S EW A K A 5L GDM.
1.4 NF-kB NF-«kB &8 2 i sk i 22—, i
P50.P52 P65 .c—Rel #1 RelB 5 4~ Rel & [ 41 1>,
iR NF—B AL TAA5T, 24 TLR4 52 31 & A |
i B M 7 R 0 TR 2R T e e s R -, TR AR
SRR, I ABE NF-xB. fEAN LRI
NF-kB 1) Rel [R5 2540 3858 & A 57 85 2 18 e
B4, NF-kB FEE A4 HIA% 95 DNA 1A b 35
RIS B3 456, I Bl 9 M PR 1) 7 S 5 3RaA P AR (AL
PR AR F AR 7 3RiA 0 2 F5F A A SR A TE
5 RV L, A B At e A, S 850 5 E R A A 1 DO
R, B B A MR ERE )N, DI 52 1A i 5 5 5
G A B 2R 0 7 A W, B B 0o e 5 2R Ak
PER R0, 5T R, NF-«B X 32454 i M 2k
iz B M N AR KB I 15 50 AL R UDAH G, X
B 2K 4(glucose transporters 4, GLUT4 ) #2ik
HAPWGEA,GLUT4 FAT NF-«B 4508,
H4 NF-xB 5 GLUT4 {7 S 4540, GLUT4 (1)
FEIRMGE L | B v R A A A AN A B A0 A P Y
B AR T e MBS 9T E - NF-kB J2 58 0F 38
PG T, 2 52 8RN F RS RE, K
T AR | RS O o 5 P PR Rk, 5 3K PIBK 3 G
SER VR IR AL , ST 5 S e L 7 R
TRPY, PMWTSEPIRIE 5T % B NF-B 5 1K P A4 R E
I \GDM A ARG o Ji] 5 S5 R 5 e IR E A A K]
T & FIER iR, JF HHRBKP
5 NF-«B B RA R R E L. il Eadrars,
NF-«kB 139 505 5 A% N 5, IR ML g &
HEHETF KRS GLUT4 335, # M2 5 GDM ik
LR,
2 IRIRHAMEIR % IR 5 B4 £ CIRBP/TLR4/MyD88/
NF-«B if 2%

REFETF IR BIBFFE LA e T g 2
LU A B LSBT b, 3 AR B B 22 G
FGES, NG EAE R —Fh Z I RE R BENG B , AT {2
PEGTORWINE PRAG BE IR &L . R 3R Z IR TE IR
LR, REAE NIRRT S R WAL,
JHG B 5 22 2 AR A Bk S PR TP R IR S RV R )
FHOG . LA 5 RACE- T, iR i AR S R
ARy T3 I A v PR 2R P i s D R
UG8 i e BE R BT AL TG IR R R, TP AL
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TRy ek A,

Jit # CIRBP/TLR4/MyD88/NF —kB 1 i 1] fE J&
WF5E GDM IR PG k0 — 8 M. CIRBP AEhy
CIRBP/TLR4/MyD88/NF kB il i v & . & 1 7F
GDM Ak e 2 SC SR T, AR DG 73 18 ITE AfF 5
W& B CIRBP 7 GDM A if # Al 21 p ik B 3% I
P4, TR GDM Bk LE bRk . Li Z S5 e R
FEPIER] TR B s, ERESN R i CIRBP/
TLR4/MyD88/ NF—«B i 175 7 2 2L 2 P i Jir 2 Al
fitf I (nicotinamide adenine dinucle—otide phosphat,
NADPH ) 8 A il 35005 1 3 3 P SRR T, B 3
LRRIIR DNA R4 K B WA A 58T, Hop TLR4
J& MyD88 I i B & E 15 5 i i ,NF —«xB J&
MyD88 T il FEMIFE Tl . Li Y LAY
th & B, TLR4 #5 I 7E G 3 1Y 22 Fh 4 i v G 3Rk
G ERHARA S I RIA B = GDM A 5 1E
WA RAH Fe R %40 214 TLR4/MyD-88/NF-kB i %
AR HF R, ELAFSE ik & G #4140
TLR4 (Y FREK V-5 G4 RE8 IR, B:AAR 2 I 1o if
BE .1 h.2 h IR S IEARSG . I, BG40 2 TLR4/
MyD88/NF-kB i % £ [ i ik /G b, FE 4T IR b
PRI IR KA b e 5 2 n9/E M. CIRBP 72/
A rh A RIR, HPh7EGFRA M i Ris
e, i TLR4 EEFGRFRGAE mEgn i . Bk,
Wi 3% 37 2 43 6 ) CIRBP 38 3 15 1 W 400 i 26 1 1)
TLR4 454, 5548 MyD88 431, M1/ 5 NF-«B 1Y
WAL, AT R R F IR, 5 IR, A OCAH
FEUE] P2 LTR4 il NF-kB 7 CIRBP i3 (1 48 9
Hh o R A A
3 CIRBP/TLR4/MyD88/NF kB 1= = i ¥ 7 GDM
s HI4E

TR R 22 5 DG B8 PEAREE 485 GDM /Y
K W)y 7 RRAE 22 — , CIRBP/TLR4/MyDS88/NF -
kB {55l I AE X — i B R HEAME . Qiang
X AFEEPERF 5 v ik 3R 1 A5 B AR o BT 2R
CIRP %3515 TLR4-MD2 & &%) & TLR4 F1 MD2
454, HAE CIRP BRFE/INE T, TNF-o S5 5 MR 1
fik. WLk CIRP 38 AT i 380G TLR4 B R AR K+, 5%
ML RAE  7F Liu T 255 oz g 24
il 25 BIA ST GDM /NREEA T T3, B T GDM

T I 5 32 AR5 Gk 45l o
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/N BRI G B AL B R A S S g, JF T TLR4/
MyD88/NF —kB 15 5 il % i ¥ 1% o 7 DL, TLR4/
MyD88/NF-kB {5 5l #%-5 CDM S ALK N JAE &
A YIRS . 7E Zhou L AFPWFE i [R] BEIE BN i
% TLR4/MyD88/NF-kB 155, 1] Z& fift i 5 S8 A W 3
FIAAE , A 30828 GDM (1 (37 & , #27~ TLR4/
MyD88/NF-kB {55 1 BE#E GDM &k IR i & &
HREEVER . 7 De Luccia TPC S5HORfF5Y iz F
Jig Z ¥ (lipopolysaccharide, LPS ) \TLR4 $ii{&+LPS +
Tl GDM 22 IR IE B U YR 22 1A SE RS 5 LI WO
i RIEHLE], KA GDM 4 | IF % 4H & TLR4 Hidk
AOZHIE SR 1L-6 TNF-o FEK B B R, ok
—UESE T TLR4/MyD88/NF—«B 15518 B 7F GDM
RARER AR T IVER . B, #0] CIRBP/TLR4/
MyD88/NF-kB {55 #§ /2 Z¢ i GDM #4E .GDM IR
F1%) T L

4 CIRBP/TLR4/MyD88/NF—-kB 1= = i & 7= GDM
BiiE R EI1E A

4.1 FHREARICY TE 2022 AEGE YR B IUBHA G
femaraE W, AR IR E AR o R T
GDM .PGDM .ODM (1 5 HAG B (I R 3 S,
WS HA YRR S i L B PR RIS
HiE )2 ) ELISA X Iy AT, & SLAE GDM
B MY CIRBP ik /K F- BB i FIEH 41, I
HRE BRI A5 Kk oA iz 4k, H CIRBP 78
AR L SRR BN E  BOLAT A AR AR bR R
MR E 5, INZ LA Z ki, I 55 95 3 e A
XK, 78 CIRBP ] LIE Ry GDM e ik A= ) s i
W) o FE B8 210 S 5 i o (S e Ak SP kK
MRRIEL LU ) TLR4 & TNF-«, & B0 4 R#54140
H TLR4 A BN, TNF-o 26358t fii 2 5,
It HiX—id B S5 HLA TR #H56, IrLAA AE 2 GDM &
I ZEIA T, TLR4 vl R A R RAEH T2 5
GDM &4 K, BT AR GDM {1 TLR4 £
IKFTRECAIAYT GDM (BT Ao B oS i SR HA
FEHRRIREIESE T IR #4140 TLR4 %185 GDM %
AR TEAISE, JF BAEMR h A& UG L2041 TLR4
) 25 2208 5 IR S AL 2L BT A 2 M S i A O, HLX
TG YR AS R 45 R 2 A HAT BRI 43 5L
I, MK GDM &N CIRBP.TLR4 ik B8 MR
7 GDM FHTHE S, HL AT BEAE A A kA% 20 L B

AN R G5 R A T E AR

4.2 GDM Fjia 5% HHT GDM W E 23897 Irikh
A T 5 2T TOURT M AN A o FH R 5 2069755
T35, AN FH b R b A 52 PR G AR TR R B 1
B KRR ™ B AR5, X5 1 SR AT
Rt , 422 AR S TR GDM By i 3R g
S RIS . FEXNAEEF IS a6 s
JHF RN B A i 5 X GDML | E A TIR YT, &
U2 VEAT R T4 i O , 22 i HAE AR, AN R
WRE5 R, I ELAERFSE H & SR LR T R 2l 1 41 1
W5 AN E LA A% A TLRA 235, 1 a2 ml ik
R RAE SN, NI BCE LA TR, 57 R Ay S 17E
WS i B AR R IR A T 1A R ZRI69T . &
BUAR LTI — 1A iR B, RIS
16T B AN A B A% 41 B AY TLR4 \NF —kB . IkB
mRNA FIE 5 LA GG EAE PR 40 11 40 g
AR 1L-6 MPREIRIER T o 535 B ERRAR . X —id
AT RE S B MR RIS T4 5 R AR A 41 il TLR4/
NF-«kB {5 S Gk, SERAE R 7R R A
K, T GZFRALAR IR , Bl AEAR

5 lé\g:é[:
CIRBP/TLR4/MyD88/NF—«B 1551 #% & H A &
MR EE IRz —, H5 GDM 1y KR 4E R %

YIAROG, n] BE il Sl e 5 15 5 1% &, FRARAE A8 B0
9 5 22 A BUBME AT LA R AR TR, I EE SR AE F I A (i
GDM it — & s EIIE LA G 8 90 i,
H TNF-a IL-1B ,CIRBP NF—«B A 1] i & X — i
PR OGRS . RIUL, 70 CIRBP/TLR4/MyD88/NF-
KB 15 5B M TR 1 TR &AL, AR A AE
BB, AEREHLIABENRICSS. i CIRBP/TLR4/MyD88/
NF-kB 5 518 B2k GDM (19 & BL i i w4~ £
TR ZE AN IR A R AR R ok ) i, 2B iR
GDM {9 FE 0 5, BB BERF oY £ 04 v T M K%
FEXT GDM o 3L AE: HAR AL Y 52w, (ELE o 125
% GDM BiIARCRIE Y i /0, X8 T — B Ry BFSE
BT 5 I FASBHRR AT fE
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