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Research progress on therapeutic potential of mesenchymal stem cells in
recurrent spontaneous abortion
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[Abstract] Recurrent spontaneous abortion (RSA) is one of the most common complications in early pregnancy, affecting
about 2%~5% of women of childbearing age, and its incidence is increasing year by year, which not only affects women’s physical
and mental health, but also causes a heavy economic burden to the society and the family. Mesenchymal stem cells (MSCs) are a class
of non-hematopoietic adult multipotent stem cells derived from mesodermal mesenchymal cells of a variety of tissues. They have the
characteristics of multi-directional differentiation and self-renewal, and can improve the fertility outcome of RSA patients, which has

become a research hotspot in recent years. Therefore, this paper explores the roles and mechanisms of MSCs from different sources in

improving pregnancy outcomes in RSA patients, and analyzes their research status and existing problems.
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PRl v, i A 4 o D O B e e R S e A
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N3k MHC 1T .CD40,CD80.CD86 A1 5%, MSCs 1
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2 Y (bone marrow derived-mesenchymal stem cells,
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derived mesenchymal stem cells, ADSCs) K i) 12 ,
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sions, I[UA) & A2 | &8 43 5l o6 42 BH 28 5 i
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Z ,MSCs AJ 38 1o 2 Fh 7 AR i 57 PO RE L B 58 1fn 47
AL B BN B MR B 2 2 0 ) A B T R
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X 58 A FUR AT G g2 EL AT R R S5 1 G e R
T S e 1B BE 7, MSCs Y G0 28 8145 1T RE T8 i 43
AT 5 R R 4 T 4 ik AR A AL o i/ 4 R
AT T AN . W40 A A 2R 41 (den-
dritic cells, DCs) . H %X 33457 (natural killer, NK ) ZH Jifg .
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VL NG JL-TE AR 20 21 A NK 4 i | 5 W5 2 Bt A T 48 i
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FAMI 01558 B W 4H M 22 50 M2 i 5% A8, g SR 38
T o Jill 7% 3L A -6 (tumor necrosis factor alpha stimu-
lated gene-6,TSG-6) F1 CD200 5 Z %Y AH % . MSCs
52 92 B WEAR I M1 3 Ml , MSCs 55 23 Wb ™= A=
) TSG-6 1 CD200 % A #4 hin , CD200 5 M1 [- fY
CD200R #H F.AFE A, {1 i7F E W3k 40 i 26 74 g M1 §% 17
M2, K, TSG-6 F1 CD200 5542 42 5 I 4 A M1 422 fiy
Z: 55 MSCs X Ui 1 S B . XIN 4807 R F A0 i
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(uterine natural killer cell , uNK ) 42 5. 8] & 4 v F 52
P4 5 RS 98 T 40 A SR UL, 2415 90% , 7 4k - 4T i 3
R EZAEH . AN RSA AT GE 5 uNK %4
H 3w A L FEHEF MSCs Ji , W 15 % 1] uNK 1
Botam e R . BRAERFTT 2B, MSCs 38 i3 730 v] 7
PEPR -, i 3§ 41 BR & E2 (prostaglandin E2,
PGE2) W[ Wfi 2, 3 BUIN A B (IDO1) Fa] i A2
H 4il B2 Pt )L G (soluble human leukocyte antigen, sH-
LA-G) , DL R 40 B 5 400 e 22 T 7 2 fle, 98015 NK 4 i
AT REFI R S LEAT (0 i) 79 /0 BB IG5 1
uNK A5 19 TFN-y B I 5 T 1E 5 2R 4R /N B, 1 MSCs
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B (transforming growth factor-B, TGF-B) , #4 5% dTreg
N Th1 A Th17 MG HAE SN A RE ST, Th1 A TNF-o |
IFN-y FITh17 B4 IL-17A ()72 A B 9l Treg i
o LA 235 T 20 e EE M TR L AN AR G R 1 4
T 4 S BR AR 1 AR 2 1 83 IR IR AE I 752 1
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Treg ] T BN T 40 M 5o B 48 A, 51 AH 5C S i I
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Treg B A fiE i dCD4"T 2 /It 73 34 Th AE 4 i 1) ¥
B, Treg W] LA ] CD4"CDS R0 T 40 il i1 1 5
353 WA TL-10 9870 TEN-ry BRI, 38 9 3% 73 22 240
Mtz 11 o5 — W53 W/ B BMSCs Xf CD4'T,
CD8T 2 M AL HEPE T ANM TCAZ P T i A7 ez
PR X R AR A S R A A S
fiff (inducible nitric oxide synthase,iNOS)  Fz {4 K
+ B1(TGF-B1) \Hii % it = E (prostaglandin-E, PG-
E) 40 i A= 4 K7 R A] S P HLA-G A Y
T A AR 58 (7 A TFN-y VIR FE AR Rt 4 (= A=
TL-4IRAS o 3K DR MSCs A7 B2 Ath 5072 41 R -
I & PEE R 755 Th 40 1) Th2 20 i 4w 5% |
Th17 40l [n] Treg 40 il % , AT 4ERF AT 1R o

2.2.4 DCs T B WNIER 2R 40 MU (uterine dendri-
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S5y NI B IR ZE AL . IR IR Y uDC K
2 A A HLX 75 S O U T A0 M e B R R AR
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W5 A5 DCSIGN" 41 i i 25 i 8 2 sk /> . iF R 6B,
MSCs 45 25 B 2 AL uDC b DC bR &9 (MHC-
II .CD86 Fi1 CD40) ik, o, MSCs A7 774
R 2 - B A% 240 4R 7% 19 F- (granulocyte-mono-
cyte colony-stimulating factor, GM-CSF) 4 4] iy X +
ka7 0976 F , GM-CSF AJ 4 37 DCs 19434k Fl
PR, IEREVE Y e A LS uDC) ] 75 P B
Bpiz, MSCs %F uDC 918 15 W] fE & MSCs 7£ RSA
BIT I AR ) E LR Z —

2.3 R O SO 20 A A I T R LR
720 A2 B9 L rh 3B Dy RE A M, LR TR R B
JR g BT R B, K 22 500 0 SUBURE 41 i 5 BM-
SCs 3G SR J5 , B Itk CL 40 i -2 2 11 3R 14, ks
YR T R BN A — L g AN AR
TR IR B O 400 5 ADSCs FE15 37 , 40 i K i bt
BRI N e 2 NS S5 S
Fr AL 2 35 0 B3, 5 PMSC A] 3 i 3405 #
ok AL IBEE-3- 0 Tl /2 1 S B 155 3 B/ B 1
UL 20 rp o SUBORL A0 R T2, DL RIS R
MSCs 1 3 1t J6 5 B S5 F00R 290t 5 T~ 1 1k L3,
B E0 LD BE , IR RE AR UE 7B PN IR S5 4N
Bl A R R T SR N BRI R A A
e

3 MSCsi&f7 RSA R HE

TAYLOR'™ & ¥k & BLAE 55 R U5 i 4 i A Bh
T3 09T 5 AR X — AR R T T 4
82T B A BT RS B . NAGORI A 1 Yk k)
L33 % () H B2 TUA S5 384T F A& BMSCs B 41 , I
B UAMEZ B 23R 07 4 RN S 7 9 R B
3.6 mm 31 E 8. 0 mm, 1% H8 #1014l Bh A A R
BN UEYR . BhW LI EE S, 78 5 P R 7% ik dgle
5, MSCs T P Bh 75 NI Fi BB &, B4 =
TUA K U AR R AN =2 AT 3 E R T
1E g Z #¥% (lipopolysaccharide, LPS) 75 5 14 i r= 55 71
TR SR AT F AR L= A58 v, MSCs Ml ik 4k
B rl 4 LPS 75 S A9 40 I C D4 20 i 355 Ak A ifi 375 v
1R KO B AR 4 200 B R 7= A4 10 o 5 200 i 1 2 R
FEA LI K3k B A A B R A5 A B PR Y
PR TE AR = 2R | Bl 1k A IR 25 R T T R 4 S
PER ), DL 25 RUE B T MSCs £ T By 7 ™ J7 1
FIVER , 2B MSCs 72630 v 14 I PR B FH AT 1 o
SR, AR A5 SC 25 R 3B MSCs W T RSA 19 I R AR
8. MSCsIAIT AR &A% i o2 18 , SChkfaE

e A i 2024 RS 40 4

(I IR R T8 S S B & 75 sh ke 5
B G D S 0 s P S LA B BT

A 2 42 R A S A MSCs B A1 T 5| & fh g HE
TR AR B RN, b o M S 2 HE e BN | B K [] ol 5
K MSCs FIAFTG B[], 7] X6 MSCs 847 79 b 2 5255 25
A R0 LA G 0 25 T A2 R 11 2 3K T 0 o A e
B 7= A AT 3 5 Exo b BRAR &7 [R5 44 MSCs 11962
REMZ LT hb o R KRR, [ & MSCs B E
BCA T AR I T o A AR MSCs B LE 57
TR MSCs 822 4> R A4/ PRLIE 78, A I PR L FH o
HAEAE—SE R R, 1550, SR B 4 MSCs it 3E
WA, H e L A mE AR AR, Hik, A
TR MSCs $ BUR , RSN 75 R |, 7T REJC I 58 421
JEHURIYTFE

4 DESRE

g5 Lk , MSCs 75 L A 58 R Ge B i 1297 Jr T
HATE R, AR VL6875 R
IREF A Ak AR S 0 A 2 2 200 6 8 5 400 ) 200 P
JHTS RIS, MSCs A7 4E 1Y Exo 28 H 5 HJA
YA AR LA DI AE , H Exo oMK i (KA E % B
LI A5 HE R B0, VBT P S s, DRI B A 1
HE— LWL YY B s . H TR 280 MSCs ¥R YT
2P AR B IS 1 SR N AR I R, 1 T B
£ ) 22 0 KA A Bt AIL G BE G 56 LA 96 0F Heaf V7
R A LA , MSCs 7 RSA I R 7 FH i 22
F6.47 W B MSCs VA7 BIaf DIBLI & BTG Y7 7 3 Al
VB B B8 2l DA o - stb oy FH I R
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