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Why doesn’t a pregnant woman reject her fetus?

BRG] S o8t i

I, HEE, FRE

B B R BB E A~ RHFFT T, i 200011
* Bt Z& A, E-mail: djli@shmu.edu.cn

2016-06-03 i, 2016-07-28 1411, 2016-08-02 4257, 2016-08-30 M4 i & %
rh B2 B R IR 25 45 1140 (STS 1H401)/(KFFEW-STS-074) .t E R 748 S %35 (B 25)(XDB03030100) . [FH 5 [ #A Rl 54 & KI5 H
(41190081) F1“ 56 = M FR 855 (TPE)” [l bR i 14l 9% B

% EEHRE-ANERWAERSE BILEEAREMLERXRNHLAGE, ([E4 K51 LK £ 404 8L
XA IR B A R A B R, IR - B e A TR R R o TR ENH, DR e LR AL IEE R
. OF- MR EAE R, KB R XA A iy R T (BBl SR R EL), 3 BUE IR R RS IR O K e B A%
TP FIRE S, - 0 R - R N, T - B e B AR TR S R G xR B AR B
R %, AR AAER-e RH, HRFANERDBE AR AR IHNEENELN, FEEZRLL L
HFEAXRTREWRRE, KK RE-feREw %, E4 %KAM F 0T =B #2025 £ 32 AL
RXEREREFR ARG S b, BEF-RE @y, BAETE- T xHE 0 2R 2w

H S A FE LA
Kottt

A BT R ZEAL T R D AR S A, A A SRR [R]
TR A8 W) 0 R JIG AN 1 BRI e R HE R, a2 s HE
JF IR B ME— B Hh, SEPR bR T BT TG )
it 2% . A7 Bk S it 37 B #Le 1T LB i 1) 201 42
BOAEAY, ¥ UL /R %3845 % Medawar™ 4 2 H} 35 1 15
fife BEAE S 2F [ A A A 0 1) Jies DL A o 2 3 A4 B 3 32
S rdi: (1) BEBREEEUL (2) B ILAIHTEAS Bk
Ut (3) FHARTE M B ReF. X3S — i
B T A ERIE I R R, B XIR S R A A
WENTE TR L. R, BG40 e 2n )RR
&, e R AT A5 30 S X 55 37 3] o7 S AP AR

B~ 1 BT U R A T AR R SR,
H 37 4 i A4 B VR JIG ke U5 Y 1% 5% 4 Il (trophobl ast,
Tro), R4 R (14 458 5 356 5 241 Jifd (decidual stromal cell,
DSC) il A 50 72 21 fifd (decicidual immune cell, DIC).

- R %, IR, H-M R, WA, SRR, B Rk

VBB B T — 5 AL R YU IR A,
RESEBEMBEIR., BT, @ -/
F0) AL I I R I AN M B 2 A5 W 7R R
ZAN, WU 2 EE M TR IR R IR S IR Ak
B, HAEN AR AN, S5 P05 R 200 20 i
DRI, R4 o 2 0 B VR A P g O 92 4 L2 -
G P T A7 1 Sy, 3 3 2 TR R R 1 IR LR T2 R 4
WS P A M R, 7 B - i T R R A R
AN RS PR VR . IE R AR BRAT UR i RE - i B w2
R T2 G 28 £ S A 15 P TN g (regulatory T cells,
Treg)§ MG, — H XA ZARSHITHE, Thiklf
PE R A L3, - BOR SR T R R AT IR ES A

1 P UNNRAeRE- G et 52 - 1
U IR 19 3 7 A ML T A% B A, 5 1

SRR EAME, REER, R4, B 25t g. Rk, 2016, 61: 2996-3001
Wang SC, DuM R, Li D J. Research progress of maternal-fetal tolerance (in Chinese). Chin Sci Bull, 2016, 61: 2996-3001,

doi: 10.1360/N972016-00666

© 2016 (PIERIE) Atk

www.scichina.com  csb.scichina.com




WA M FE 22 58 IR B R B ) B 1 Ik
R EL R N A I T BE, 9B IMNE M (EVT) B A
1R78 )1, 105 8] o FN IS IE ) Bk i N S AR 28 R A K
WA 88 € B ok il 48 9 e T Bm A8 8, 1) iR LR
BEEFNE FRW R 06 5% 200 0 S v — 15 R AR g I 0 28
S B T S P R B A L, R A G R A M
fil It # A ROR. MIGE KRG, DhRek & ok &5
WIS RIS S AT IR A R, 9 an ot
JETFH . ML AR 2 pRAEDL

EVTAEKLHMPMHCT, 24719, ifidk
T RN G LR AP SRR A W B HE TR (H 58 Ak
Z MHC T 2855 F (%) JJR Jif 41t 5 9 NK 20 i 1850 9 %
P %6 A1 A % 5 A0 i e 1 ] R SR e R R R &
FIMHC T 2645, WHLA-G, HLA-EXHLA-C®. 7¢
L2 A i ST 32 A3 A A NK 4R ERE 14 22 55 2% 07 40 i
046 M 22 R KIR. KIRTE % 7 40 il % 35 1 HLA-G,
HLA-CIA 3 T, [ 20 P9 A% A R A il A5 5, fx
LR it A T ) R 5 A B AR (RN BE A SR R R
VR AN, AH SO AT M e ORI VE . — B SR
T 2R T HLA 7 BN K R T A H0 PR 52 AR 3Rk =
NK BV AT X6 2 35 40 M kAT 2 o518, 6Bk A K is . 1
RTINS, EVT ERIKMHLA-G, A B T 35 40 i
1228, WA sAb . Be# A M E s, JEfEdERE-
NG L G e T 52 RS 4EFFT. EVT E R IKAIHLA-G
AT LA 0 st B Ry S NK 48 it (ANK) Hr T L-4FTIL-1011) 2%
ik, (A FRAR Th 0 40 i 7 TNF-affg 3518, A ST
Rl S PR M RIS N BB IL T2 U0 B HLA-G 4 F,
AT LA FR i NK 40 657 1 502 2 NK 2 2 A R T 4
R 2 5 1 23 71 % 3% 40 B [ 5 AT LA A2 HLA-CRR il
P, At B A 7S, -G B T4
Tim-3/PD-1( 2 3%, i Tim-3/PD-115 5 1] DL 45 T40
MashfiE, 2 PERE-IR L Th2sl gos f gitiot,

T 7 240 0 2 G i 3 4 L g o 5 o £ A L 44 A
2 (TSLP) A E ok 5, 1M TSLPRF: 2 3% ik T DC4H
EMAETYIM. Wit TSLP, #7405 v LAY
DCYli i, Mk HTh2# ks fk [HFCCL1751L-10, #F
— 1% T W I CDAT 41 i ) Th22Y 4 it o4k, B
B - i S T R B Th2 B S B A 3, ik — 2B 9E &
P, 7% 3% 40 43 W i TSLPYI S DCAH i 3 1 TGF-p1
75 5 CD4"CD25 T4l fifi 4% 1k i CD4*CD25 Foxp3'Treyg,
X R Treg 1 T =AM, LIHHLA-GFREIFE
E HARZREE 1, 4 Tregill 5 14 1% 77 40 g E T 5% M 417

il ANK 4 A 506 PR, IF375 T AR Th2 8 24 it P 5~
1M & 7 HE 57 A 4 W T SLP/K SRR AR, ASfiE
BRI S0 EDCHN B, 5Bk A 1 Th2 AL £
5 Treg 4 9% R BEIT 0L, HARW =05 kB 1t
AN, 1% FE A0 A AT LA 43 06 K A 40 B R F CXCL 12,
Bk TR HE A B MMP-2/9f 43 i 5 1R 78 6E 1, BT LU
i 327 5 DSC 5 DIC | CXCRAM B /E 1, {8 k4% 5%
MR B Th2B AL 3, I ELSC Flvss i (4 Th2 80 41 i 3+
FERIR T I, HyokEFDSC™. EVT#iL
) CXCL167] LR HlyS T | () CXCREI I 7 H:
SRIBIL-1014 DL b BRI ST A A T 3R AN M AE R -G
ZHXE R ESER.

2 WAL R AMNRAE RE-IG St 2 B g TR

BEA 1 2058 TAE R 45 TR A i LR U8 1)
WEFRANME, 17 55 — P43 A R AR R B 41 g DSC(t
) R B A ), BA T A FYIeE, S
LIRS FRHER AN, W ARG MR L SR A
TRIBE, Rk EZIR, S 508 E 5
JL IR A SRR S T G T R 32 A 4N, DSC Y
LT A ek, e AT] =2 A AR AR R -l e
PR Y Y B R . G LG TR A 3 A i e
511K DSCIE B dr i 432 1190, 38718 325 97 40 Jif 5 DSC
2 B 2 [A) 0 S AE AR RS 5 220, 1 HLaxX Aot s 5 28
LT 1E U R A0 A 4 5 G T

3 43 Wk b K - CCL2, DSCAE i i i 4 928 1
P20 1L -4FTIL-1008 4330, 4036 IFN-y AT TNF-ou ) 43+
W, 25 YR AT Th2 80 4 g 3 5 5 v
Wi Jtz 2,3- SUIN 42U i (1 DO) A iy 31 i 25 E2(PGE2) I AE 1,
DSCH] LA NK 2 M il 3458 . 751 K= A= IFN-y 9 BE
1, TRV i DCAN A 1 43 A B His 5 T 40 g 184 4 14
fie S1 18 DSCy A= 4 1 W 4 A 30 1 K F--1(MIC-1) 7]
DA 3EBF- G LT 40 ) DCAR A 4 7= A= 129 DSCIIE
A LR IA HLA-GIM % 15 555 (4 5 58 I 35 D g9, 3
[H 1T ER DSCH i) 5% S Th IR 7 6 PR 230k /0 R A PE T 4
i 1 AR - i 55 T i - TR S g i 2 Y, (B 5
] INF, DSC AT L5 47 5 15 Jo 30 T 40 g 4 308 4 112
11T DSC A A5 A [R] 114 52 I 5500 52 Wi B - iy =22 [1) 1) 4 92 58
X X A AR A Je 2 e d ),

3 WG AN e B-HA Gt 52 F iy 1
U5 I 55 08 A L - S P it 52 1 S, S0 A0

2997



a4 % B B 2016FE98 H61% F27H

i AE B - i S ORI 5 R A AR 2R AR ) e AR,
T PR BRI = A i 37, DAZEREIE & WUk, 7E AR
HIRIG 0 R 2E0, BEA N K 0 G 2 20 i 7 2 1
B, S5 AR RE- R A2 AP G . IR A
25 20 L ) A RO A R R, T R RR IR S R A INK 41
(CD56™9"/CD167)(~70%) . T2 Jifd (~15%) F1 24 4 Jfd
(~15%) A A, B AT3E i 2 3k FR IR I A R 7 A R
AN T, 7E R G R & E AN R AN E
() G e WA 5 O 38 2o 5% 43 WA P 08 42 3 5% 4
A | AR RN RS, DA X G iR A 2 4 T A S
TR .

A2 A AR L, B UR I LA 2 A 1 NK 4 5
K AR INF-y [ 8 A 0 R R4, 541 JRINK AT He,
ANK 21 it DA 4 X6 21 B AR 4% (24 o 5t 5 2 400 i 1)
70%) 5 41 4 1) F 20 (CD56™1IMCD 169 ™, 41 il 1k A7 44 A
A SZ AR, 76 BE-RT 22 v & 7 28 C A IRy
YEFE. BiBENKZEM £ L KIR FiEZ W, H9 IR
S TR 4 0 75 A0 B S T NK B R G AE T . B BE SR
KIRFE Y 5 T A 101 0 % R % DI M1 2. dNK 41l ffg ik
Al DL W MR, g SR A R AR A
T I SR T AZ SR BT . A RIE S R E s Jok i 9 s [
5 ANK G A5 W I FN-y B I T 7 BRI FN-y 2 R Y
ZR R AT LA M B AEE o ik 9 S MR o bk ALK
81T T A 8 5t RN 20 2 06 K £ 9 T FN-y. T FN-y fiE
1% fipp 5 VG W P ML 0 i I A RE ) SRR, ol A M2 E
S bk P Bz FNF- Vi LA B 45 A A 18, R T TR A A
fRIFBUT, ST B 125 3h bk 5 9128

FER:- 16 S R it 52 HLEI b, B T A AR Y T g
FREE. VIR COA TN Z b m s, &
LR ThOZ i, 7EASTRI 40 AL FVE TR, 204k R Th,
Th2, Thi7 X Treg4dififl, KIEARFADEER. fEHE-
B, Thl, Th2, Thi7 X Treg [H] £ 78 % F AL,
I [6) 4 135 1E R R A B RN, T B R
A3 U0 B AT R S PR Th28 G g f 34, DA ke 29 4 15
LRURVE . R B 3 TR 5 Jd 38 A Tl A 45 )
FHRL Y 3 PR, Tha s G iy 24 K A e 4 i IR 1
WL-2, IFN-yAITNF-a 285 IR HAT 4l 2 E F, A
FF LR YR SRS, 107 LAIL-4%5 040 32 A9 Th2 B AH 5 41 i
PRt R R L S 3R AR A T B OE AR
IFRE- i 5 T TreggR A i & 140 J8 i S B 48 i 7= o
Jai B, Treghi i AR A ThI 7t 25 i i BE S0 2 1
BN T AR TG AL i 2 45, DI 51 AR 3 7=

2998

T 0T O G AR A T, A 2R R T 1Y fik R 40 i
REAS S BRARTESZ, AN H B 2 300 4 S0 38 HE I SO
PRI PRI B, W] REAE AR 2R BT Tregfe 5 4 e 3%
1 52 Hh 4 22 G 1k S B R A A PR, DL B X Se BF T 4R
7B - i AL T Th278 G 28 A 345 I Tregy™ 34 2 il D) 4
(). RN, A ChRE-JiR Bt I Th2# g% {34 K Treg
B A R DIML 24 MR ELTE R

B T TCRIR BIBT IR AL 28 (025 — 155, TG
A0 5 B p )RS0 . T - i A o A B T 40
(1) T 68T i34 5 Pp R) M 3 o0 L Il 1 o T VR
A, H R B 3 1t 5 CD86%% st /K F- W i i T 1F
B FL 2 T CTLA-A5E S5 K SF WIS T 1E 3 5 2%
R RAL A vk AR R R R R A
Tim-3"PD-1"T ) bb 451 3 AL F 1E % 40, Tim-38¢ &
PD-115 5 Al LAY #F T4 M 7™ A= Th2 R 40 M P, BH Wt
Tim-3/PD-1{5 % )5, TANMTIREZAL, M R M40
T W2, BE-fn A i SR AT R, AR
$ AT Tim-3YNK 40 A 3 77 A Th228 21 Jifg (X 1,
HLAE A SR 777 2H Tim-3"NK 4 g (11 A & Tim-3NK 41
M) A= Th2/Th1 4 M K+ 25 6L, R Tim-3(5 58 1]
DA 3 3 3 5 N 4 A Sh RE, 24 1 35 4 0k i 4713,
KGR R IKIDO, L-K5 & i . PDL-1/% CD95L
SEAN R T A0 M 3k BE VG Ak, 3 S B AR R i A
TR, At Bk G i 2 134738

I B 5 I 200 L (M ) 2 5 W AR Y R AR, (i kR
BEsh bk I, B TAERA4ERFEY. Ferk-I6 Sm, B
21 i = A 7 AR BT R AN PR (A1L-10) K 3= 9 M 241
B, AN LLAr A2 R AR P (AN TNF, 1L-12)2h &
UM 141 A3, M4 it s ek i T sz ik . bz
RS, RS ARG MG 5E, MO A K mAa2 Bl
i S11%. dM @IV i 2 TDKE S B0UR K g 7 i 2 A 0.

DCTEEE- i Bt Jmy s B WCEAE ] — 51, i
1o 75 S 0N T 40 B R T R P T 40 (Treg) d 8
A VERE- R e BE T A2, 5 — 7T, SUAE AP JRdR
S50 T AL 5 1 R B 45 Y T 40 A R T A0 i 5
A TE R AR IR, R - R 5L DCHL R 555
55, YR o R R b, L1277 A AR,
IL-10F A5, M e st 52 2 Y, FF R 52
A [ ol B AL 40 1) S R ),

4 &hik

B- i G U T AR A G R S AT ST



[,

BIEJEAERT B AL HHOR REUR I AR, UIARE -GS 1Y 0 20 SR R AR DGR 12 W SR T 4T IF

T PR BE - iR G R T T REZK LI A LR IR I BE- RIS, R et R I 2 R BRI R R AP
JI S E VAT A o Rk 2 [ U RS R Rl S AR IR X — U T RN A 18 B S e P B JMRg e
SRR PR 2. BEE 2> T AR M T S W SR T RERT RO DL . &F- iR S 22 98 15 ALK 89
SFEHORBIN, M AP AT AT WP TR ey . IR gy I A B S e Mo
EJRES, JCHIEM RIS R BE-IG S Ui . BE BIGOR SR AT BT B B 2 RN (.

553k

a b~ W N

Medawar P B. Some immunological and endocrinological problems raised by the evolution of viviparity in vertebrates. Symp Soc Exp
Biol, 1953, 7: 320-338

Elliot M G, Crespi B J. Placental invasiveness mediates the evolution of hybrid inviability in mammals. Am Nat, 2006, 168: 114-120
Pfeffer P L, Pearton D J. Trophoblast development. Reproduction, 2012, 143: 231-246

Hunt JS, Orr H T. HLA and maternal-fetal recognition. FASEB J, 1992, 6: 23442348

Chen S J, Liu Y L, Sytwu H K. Immunologic regulation in pregnancy: From mechanism to therapeutic strategy for immunomodulation.
Clin Dev Immunol, 2012, 2012: 258391

6 Chazara O, Xiong S, Moffett A. Maternal KIR and fetal HLA-C: A fine balance. J Leukoc Biol, 2011, 90: 703-716
7 Gregori S, Amodio G, Quattrone F, et al. HLA-G orchestrates the early interaction of human trophoblasts with the maternal niche. Front

10

11

12

13

14

15

16
17

18

19

20

21

22
23

Immunol, 2015, 6: 128

Du M, Guo P, Piao H, et al. Embryonic trophoblasts induce decidual regulatory T cell differentiation and maternal-fetal tolerance through
thymic stromal lymphopoietin instructing dendritic cells. JImmunol, 2014, 192: 1502-1511

Gonen-Gross T, Achdout H, Arnon T |, et al. The CD85J/leukocyte inhibitory receptor-1 distinguishes between conformed and beta
2-microglobulin-free HLA-G molecules. J Immunol, 2005, 175: 48664874

Wang S, Zhu X, Xu Y, et al. Programmed cell death-1 (PD-1) and T-cell immunoglobulin mucin-3 (Tim-3) regulate CD4* T cells to in-
duce Type 2 helper T cell (Th2) bias at the maternal-fetal interface. Hum Reprod, 2016, 31: 700-711

Wang S C, Li Y H, Piao H L, et a. PD-1 and Tim-3 pathways are associated with regulatory CD8" T-cell function in decidua and
maintenance of normal pregnancy. Cell Death Dis, 2015, 6: €1738

Guo P, Du M, Wu H, et al. Thymic stromal lymphopoietin from trophoblasts induces dendritic cell-mediated regulatory T(H)2 biasin the
decidua during early gestation in humans. Blood, 2010, 116: 2061-2069

Piao H L, Tao Y, Zhu R, et a. The CXCL12/CXCR4 axis is involved in the maintenance of Th2 bias at the maternal/fetal interface in
early human pregnancy. Cell Mol Immunol, 2012, 9: 423-430

Fan D X, Duan J, Li M Q, et al. The decidual gamma-delta T cells up-regulate the biological functions of trophoblasts via |L-10 secretion
in early human pregnancy. Clin Immunol, 2011, 141: 284-292

Zhou W H, DuM R, Dong L, et al. Chemokine CXCL12 promotes the cross-talk between trophoblasts and decidual stromal cells in hu-
man first-trimester pregnancy. Hum Reprod, 2008, 23: 26692679

Neale D M, Mor G. The role of Fas mediated apoptosis in preeclampsia. J Perinat Med, 2005, 33: 471-477

HeY Y,DuM R, Guo PF, et a. Regulation of C-C motif chemokine ligand 2 and its receptor in human decidual stromal cells by pregnancy-
associated hormones in early gestation. Hum Reprod, 2007, 22: 2733-2742

Croxatto D, Vacca P, Canegallo F, et al. Stromal cells from human decidua exert a strong inhibitory effect on NK cell function and den-
dritic cell differentiation. PLoS One, 2014, 9: e89006

Segerer S E, Rieger L, Kapp M, et a. MIC-1 (a multifunctional modulator of dendritic cell phenotype and function) is produced by de-
cidual stromal cells and trophoblasts. Hum Reprod, 2012, 27: 200-209

Blanco O, Tirado |, Munoz-Fernandez R, et al. Human decidual stromal cells express HLA-G: Effects of cytokines and decidualization.
Hum Reprod, 2008, 23: 144-152

Nancy P, Tagliani E, Tay C S, et al. Chemokine gene silencing in decidual stromal cellslimits T cell access to the maternal-fetal interface.
Science, 2012, 336: 1317-1321

Blanco O, Leno-Duran E, Morales JC, et a. Human decidual stromal cells protect lymphocytes from apoptosis. Placenta, 2009, 30: 677-685
Kimatrai M, Blanco O, Munoz-Fernandez R, et al. Contractile activity of human decidual stromal cells. Il. Effect of interleukin-10. J Clin
Endocrinol Metab, 2005, 90: 6126—-6130

2999



a4 % B B 2016FE98 H61% F27H

24
25

26
27

28

29

30

31
32

33

34

35

36

37

38
39

40

41

VeenstraV N A, Heineman M J, Faas M M. The immunology of successful pregnancy. Hum Reprod Update, 2003, 9: 347-357

Wallace A E, Whitley G S, Thilaganathan B, et al. Decidual natural killer cell receptor expression is altered in pregnancies with impaired
vascular remodeling and a higher risk of pre-eclampsia. J Leukoc Biol, 2015, 97: 79-86

Le Bouteiller P, Tabiasco J. Killers become builders during pregnancy. Nat Med, 2006, 12: 991-992

Mjosberg J, Berg G, Jenmalm M C, et al. FOXP3+ regulatory T cellsand T helper 1, T helper 2, and T helper 17 cells in human early
pregnancy decidua. Biol Reprod, 2010, 82: 698-705

Fest S, Aldo P B, Abrahams V M, et al. Trophoblast-macrophage interactions: A regulatory network for the protection of pregnancy. Am J
Reprod Immunol, 2007, 57: 55-66

Wegmann T G, Lin H, Guilbert L, et al. Bidirectional cytokine interactions in the maternal-fetalrelationship- is successful pregnancy a
Th2 phenomenon. Immunol Today, 1993, 14: 353-356

Darmochwal-Kolarz D, Kludka-Sternik M, Tabarkiewicz J, et al. The predominance of Th17 lymphocytes and decreased number and
function of Treg cellsin preeclampsia. J Reprod Immunol, 2012, 93: 75-81

Tafuri A, Alferink J, Moller P, et al. T-cell awareness of paternal alloanttignes during pregnancy. Science, 1995, 270: 630-633

Jin L, Chen Q, Zhang T, et al. The CD4(+)CD25(bright) regulatory T cells and CTLA-4 expression in peripheral and decidual lympho-
cytes are down-regulated in human miscarriage. Clin Immunol, 2009, 133: 402-410

Li Y H, Zhou W H, Tao Y, et al. The Galectin-9/Tim-3 pathway isinvolved in the regulation of NK cell function at the maternal-fetal in-
terface in early pregnancy. Cell Mol Immunol, 2016, 13: 73-81

Mellor A L, Sivakumar J, Chandler P, et al. Prevention of T cell-driven complement activation and inflammation by tryptophan catabo-
lism during pregnancy. Nat Immunol, 2001, 2: 64-68

Nagamatsu T, Schust D J, Sugimoto J, et al. Human decidual stromal cells suppress cytokine secretion by allogenic CD4(+) T cells via
PD-1 ligand interactions. Hum Reprod, 2009, 24: 3160-3171

Kropf P, Baud D, Marshall SE, et al. Arginase activity mediates reversible T cell hyporesponsiveness in human pregnancy. Eur J Immu-
nol, 2007, 37: 935-945

Douglas N C, Zimmermann R C, Tan Q K, et al. VEGFR-1 blockade disrupts peri-implantation decidual angiogenesis and macrophage
recruitment. Vasc Cell, 2014, 6: 16

Sica A, Mantovani A. Macrophage plasticity and polarization: In vivo veritas. J Clin Invest, 2012, 122: 787—795

Murthy S, Larson-Casey J L, Ryan A J, et al. Alternative activation of macrophages and pulmonary fibrosis are modulated by scavenger
receptor, macrophage receptor with collagenous structure. FASEB J, 2015, 29: 3527-3536

Wang W J, Hao C F, Lin Q D. Dysregulation of macrophage activation by decidual regulatory T cells in unexplained recurrent miscar-
riage patients. J Reprod Immunol, 2011, 92: 97-102

Steinman R M. Decisions about dendritic cells: Past, present, and future. Annu Rev Immunol, 2012, 30: 1-22

3 XAe

EEHA¥WREEFRERE KK, BFRFRRHK, %%, XA, H+
RS 973 MEEER ¥R 2015 F £ MWLM AR FELTT AN EE
FH R AR . 2008 £ N# EEME AL 2007~2008 £ T A A R
HITH P FE LR 2004~2006 FE LT EE. AEFEFHELE S
FoPFHELERCEAEZR. PEARFLEE, REBETARFLAE
BEK, VEARFLEBLELLCEEER.

3000



Resear ch progress of mater nal-fetal tolerance
WANG SongCun, DU MeiRong & LI Dalin

Hospital and Institute of Obstetrics and Gynecology, Shanghai Medical College, Fudan University, Shanghai 200011, China

Development of the allogeneic fetus in the maternal uterus represents an immunological paradox. Successful pregnancy
requires the maternal immune system to tolerate the semi-allogeneic fetus. A failure in immune tolerance may result in
abnormal pregnancies, such as recurrent spontaneous abortion. These call for a better understanding of the mechanisms
leading to maternal-fetal tolerance. As the only exception to the traditional immunological principles, maternal-fetal
tolerance has aways been the focus of attention in the fields of reproductive immunology. Embryos express paternal
antigens that are foreign to the mother, but the mother provides a special immune milieu at the fetal-maternal interface to
permit rather than reject the embryo growth in the uterus until parturition by establishing precise crosstalk between the
mother and the fetus. The formation of a functional synapse of the invading fetal trophoblsats, maternal immune cells and
decidual stromal cells have now been identified. An improved mechanistic understanding of maternal-fetal tolerance is
emerging during the last century. During early pregnancy, the developing decidua undergoes dramatic changes in
response to invading trophoblasts. Extravillous trophoblast (EVT) cells do not express major histocompatibility complex
(MHC) class | human leukocyte antigens (HLA)-A and HLA-B, which are the main causes of CD8" T cell-mediated
rejection. However, HLA-C and HLA-G, highly expressed on EVT cells, can elicit adirect tolerant response by NK cells
in most cases. Furthermore, maternal immune cells could be educated by embryonic trophoblasts to develop a unique
phenotype and tolerate the fetus. Decidual stromal cells (DSCs) are the predominant cell type of the maternal decidua and
play a key role in embryo implantation and placentation. Apart from nutritive and endocrine functions, DSCs are
believed to be involved in many immune activities, such as cytokine production and antigen presentation, and regulate
the decidual immune responses that may lead to either a successful pregnancy or miscarriage. Howerer, there are till
unanswered questions in the maintenance of pregnancy, including the poorly understood phenomenon of maternal
tolerance to the allogeneic conceptus, and the remarkable biological roles of placental trophoblasts that invade the uterine
wall and decidua stromal cells which are the largest number of cells in the decidua. Here we review the previous
research results in the field, with a special focus on the establishment and maintenance mechanism of maternal-fetal
tolerance based on the maternal-fetal crosstalk. Nevertheless, recent advances in molecular biology have dramatically
enhanced our knowledge of the immunobiology of the maternal-fetal interface. Insights into maternal-fetal tolerance will
not only advance our understanding of normal pregnancy but also may be helpful on how immune tolerance can be
applied in therapeutic strategies to prevent pregnancy loss. Further research in these areas will give us more avenues for
preventing pregnancy complication related to faulty maternal-fetal immune interactions.

maternal-fetal tolerance, pregnancy, maternal-fetal interface, trophoblasts, decidual stromal cells, decidual
immune cells
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