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Research advances on the pathogenesis and treatment of unexplained recurrent spontaneous abortion

LU Dongyuan', JIN Jianfeng', LUO Weiwei', QIAN Qilei*, WEN Xiaoya® (1. Dept. of Pharmacy, Ningbo Sixth
Hospital, Zhejiang Ningbo 315040, China;2. Dept. of Pharmacy, Guiyang Fourth People’s Hospital, Guiyang
550007, China)

ABSTRACT Spontaneous abortion is one of the most common complications of pregnancy, and two or more spontaneous
abortions in a row are defined as recurrent spontaneous abortion (RSA), of which about half of patients have unknown etiology.
However, the pathogenesis of unexplained RSA (URSA) has not been elucidated, and the lack of effective treatment has made it
one of the key and difficult points in the field of obstetrics and gynecology. This article conducts a literature review of recent
research on URSA and finds that the pathogenesis of URSA is related to the imbalance of immune tolerance at the maternal-fetal
interface, apoptosis of trophoblast cells, inhibition of angiogenesis, and activation of immune responses. Immunotherapy (including
cell therapy, cytokine therapy, and immunosuppressive intervention) , hormone drugs, anticoagulant regimens, and traditional
Chinese medicine therapies are commonly used in clinical practice to intervene in URSA, but the safety and effectiveness of some

therapies are still controversial.

KEYWORDS unexplained recurrent spontaneous abortion; pathogenesis; therapies; immune
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HNEEFR 2 (extravillous trophoblasts, EVT) 2 IS , ] & i
JIRIEIERS . EVT X T B IR HES Ik i B A 2 OCE 23X
— N SF I SIK G A SR R BE G L S RHASRUR VB RS
o 1 o AR LR

IEFEIRRET , FIRM SR Z AR B ARRIE N
KA MR A (human leukocyte antigen A, HLA-A) |
HLA-B, il %1k HLA-C \HLA-E 1 HLA-G ix $tF L 3%
PR . F35bh, B BE R A st R 280 v G 75 4 Jif 32 22

EZE G 2024 4R 35 44 1711



1 BRFAETEE

Fh AR [ 9% 55473 (decidual natural killer , dNK ) 2 04 5 ,
2115 50%~70% ; FYR A i BE 1% 20 it ( decidual macro-
phage,dM) TR ELZNE . For, ANK 4 AT 20 i
4% 8(interleukin-8, IL-8) ., Ifil & PN 2 AE K K 7 (vascular
endothelial growth factor, VEGF ) 474 fitd - E Wk 2 o 4 7%
R 45 AR R SR 2 AT RS B MR I EE A
DAL FE RS RGIE R, Crespo S5 5 22, ANK 4
JH AT 23 N 28 4 s e B g Y R R G0 PR AAR 240 i, 20
AL TR EVT 4, FL i R s s i s

W) 22 SRR 3R e PRk i 18 B L SR IR AN, X A R
HEATRGHEAR A o

M7E RSA FBFH AN, SCREE IR ZE K /Y dNK L AF
151 8 2 WA, ELAT 40 75 9 CD56°CD 16" fiY NK I 3
di B EF R SN, IR RS M Tk
Al (regulatory T cell, Treg) G2 I Hil/E FH o5 A 3, HL
AR E TR - 1) G S T 37 540 SRS 3 5 i
PLIRZSTT B B VE T Wk 401 17 (helper T cell 17, Th17)
iRead BES R | S 1] G e g 27 26 A/ S e s S AR 4R
S, B RNA TR R, RSA B 414
1l A #& 5473 (peripheral natural killer, pNK) £l ifd .CD8'%
R T 40 i 55 5 BEAH 5648 52 T 4018 (mucosal-associated in-
variant T cells, MAIT) L B 35 (0 SRS, midsd i v
A ERE AR A 7 L S B -2 RRE AR A B
SRS RS, IE R R MR BRRAS T T B WA A
ANE LA B 5 SAERAS N 2 Frs o DRI, I PR _E Bk
LGS A ARAZ Y NS WA R A5 R A S AT 5 AR S

-
KIR2DL3, LILRB1}.
LILRB1 ii
16+
Covonnz > s

.
— o,
o

EREBEET

HAA ppcr
HAS upge
LAGH

2 aomzrn @D
. o o o
e *.*

"

o

BERT G d”" &"
oS

RS HEATEIIS W, B LG T 1B ZH 28, S il A AR
BA KRR St
1.2 #HFEHMAT, &£ RIS

AR, A (5530 B AT ST AR L URSA 1Y & A=
PLHIAS 2020 e, 98 2 30, W IR I LIS 3 33k i/ 2 11
P B (phosphoinositide 3-kinase/protein kinase B, PI3K/
Akt) {55l % VEGF (5538 1 MEM R (55l 2
SRR IR AR T LR A A il
1.2.1 ¥ PISK/AKt {5 53

IEEERRAST 572 4 M v] 73 W 1IL-6 15 % dM
WAk >k M2 Y | DA 43 D r 248 Jie 42 7% 31384 IH 1 (granulo-
cyte colony-stimulating factor, G-CSF) , ## 15 PISK/Akt {55
5 ST Ui 22 245 AL B IR (mitogen-activated
protein kinase , MAPK ) {5 *5-3 #% (1 JCHE B ——2H B S MF
59T 85 H B 1/2 (extracellular regulated protein ki-
nase 1/2,ERK 1/2) , e #Eifi 37 = A0 M L B -[a] 5E e Ak
(epithelial-to-mesenchymal transition, EMT) , #f 11 4E 5 /i
JUIE# & & 5 1 URSA 45 1K 8 EMT #2341, G-
CSF A% 3 55 Rt B FEAR" . WF5ER T, PISK/Akt
G5 S 5 T BRI 5T 4 ) 2 1 2 (ma-
trix metalloproteinase-2 , MMP-2) F1 MMP-9 7K , 1 1fij i
P 0557 2 AU ML 12 28 5 1T A Y PISK Akt 2 R fLoK
-1 B RRAIG , BETR B R PTEN /K-8 38 T X iR
PI3K/Akt {5 5 i 7 9 BRAT GRS T A2 gl g™,
Wu S IESE A I, URSA S35 104 57 2 20 i v D 32 PR 2
F1 8t C-Myc 254 MYC A2 A T X (MYC associated fac-
tor X, MAX)JE 1L — SR A4, VA48 3k 8 Ak 34 Jivt 85 2 (pero-
xiredoxin 2, Prdx2) 7K - ik & A , 1 3 P 42 (reactive
oxygen species, ROS) K- T+ , AT MAPK {5
ST B p38 p53 p21 , BETAE HEE IR 2 A UA T
DA SCHRARAE , 7ERE AR L 4 i, URSA & ROS 5+
W T A A T A G 3L 19 (gene associated with reti-
noid interferon induced mortality-19, GRIM-19) %15 i 2
TYE, TS PISK/Akt X I 7L sh ) B A aE X f0 AR
[ (mammalian target of rapamycin, mTOR) {5 53l 1% , &
F Treg/Th17 Jo Al , ;= A= g BRAE RS,

(o
CD16-

B:
@ FriiEgn

@ z5snmn
dr [
ﬁw t @
WIS RERS
o

AEF TR F S W00 5 RAERA BORHLIRAS e e 5 RAERAE  COAEFATIRINA M s 5 RAERA DGHLR A SME i S 5 RALIRAS

Y+ %45 40 i 4 9% BR 4 11 RE SZ 7R 2DL1 (killer cell immunoglobulin-like receptor 2DL1, KIR2DL1) 5 [ 41 Jifd 6 3% Bk 2 11 £ 52 /K B1 (leukocyte
immunoglobulin-like receptor subfamily B1, LILRB1) ; & ¥R ZE A ¥ (tumor necrosis factor, TNF) ; CXCit4fk K F A {48 (CXC chemokine ligand 8,
CXCLS8) ; T4 2155 % 1 2 (interferon-induced protein with tetratricopeptide repeats 2,IFIT2)
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