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[ Abstract] Immunity and metabolism are interdependent and coordinated, which is the key mechanism to maintain
the homeostasis of the organism. In the field of tumor immunology, this topic has become the focus of research and has
achieved major breakthroughs in recent years. However, in maternal-fetal medicine, the research on immune metabolism
is still relatively backward. There are relatively few reports on the role of immune metabolism in endometrial
microenvironment and the regulation of maternal and fetal immune tolerance. In this paper, we reviewed the metabolic
characteristics of immune metabolism on the mother-fetal interface of immune cells and their functional realization,
discussed the interaction between immune metabolism and pregnancy regulation on the basis of lack of evidence and clues,
and tried to put forward some new research directions and viewpoints.
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HIS AR PED TR SEURIME LS & T Bk — R 514

ST RPNy, AR AR “ M BESOIE N S R A (38 B VE AL, B S R (0 K
PR I MERL . IERARIRIGE L SRR RO T &, RGN e A Bt S B AL M Zh A1
BRR S MERR BTG 2 18] 1 G B PR R 520, e gip i ASfk. FESEURVIIN, BRAR FTE A Bh T IR NG 4R
240 M A 7 £ B A S T (KO AH AR P B 1 B S IS S ) RORE A B AL O R T UL AR AERF A AR LK
58, Brabfa L2 BIRHA R R G I Bldy, FRORFF—ERE A BURIRI SO . AR YRIE ], B R SORE T
FERI G T RARA BHA G A R AR R E 23 iR U, TN WA HE 2 o 2 BEIIR S e i 32 R 19 52 2
Frii B S B AT B e R RIS AR L (DSC) Wit IR, HLEE R AT R L AR R R B RN, K
JEF Rz 2 (DEC) « WEFR4AHM . Wi e 40 (DIC) ARG HE R RN, ORISR R EE 280, e 4i i

EAEE . R

-10 -


https://ijcr.oajrc.org/

&R, B2

AR XS BE 5 S T 2 4 1 7 B 0t e

AR B R IR T G958 20 i X BRI B A b () e 8
s 7 OCBRARUTER AU S ARBHE AR R TR R .
2 0 P U 52 5 200 Bl DR AL AR R Y . DR R AR
AR B 2 P 2 R ) B 928 S 25 PRI 45 SR, (] 4 i A £ 11
RGP B G ThEe 2 VAT, fEF 5 A,
X2 e AR M an AR R A (NKO « B4R (M)
T 40 AR SR (DC) T A48, e LB
20 44 R B (R AT RE, SR Rm H
BNFEAR KRR b T I R S e AR RN, AN 5 T 2
AR R B R 4280,

G E ALK R B R4 T 470
VIR, EAE TR OIS TR R . B2, 15
TE N “RIEm 32" MRS, (R EHA S i) Lik
BIAVE LA, SR, 8 P B b S A i 1 A %
FORPEMLE M T D VR AR L. AT IR S AR
T 2 0 e B A ) R B S ThAE, R TE S AR B AR
KA AFARA,, TR B — PR o AN SCLRIR S 4H i
FEREIG LA DIRE, RIS T G2 4 M A Ut 2 o A5 7 B
JiG SR TEAE A, DI R GRAH OG0 (112 W Fi v
IT IR AT L

1 FEREMBARF NK IR ERIE

NK 41 2 it 2 R AR 25 70 O A 1 5 P
HH e T T G A A« 7E T R AT, W NK 41 (dNK
YLD 20 AR LA 50% ~ 90%, TEAEgRY S
BB, EAHE T B S i A OC E AR
F s AR BERG U ) A S, 4ERR R ORI AR
E, fEIG ) LA, FHlid & 2 (1 SO R RS 52
A TR AR R 28,

NK 2 Ha (1 A 5 /2 B2 24 1 4T LI SR B0 11
HA AL EHE R (mTOR) 15 Sl B2 A
i R, WFIURS 2 AR . 7 NK 4 s i
W, BERERR AN R D) BEIEIE mTOR PRI M 3 5 o
THEE XS mTOR [WZHE =3 PR 7/ TL-2/ il -
12 B AR LR, null BRAK i1 -2 F00 AN NK 41
HOpE B A /K S04 15), 5 CD56 LR dim nulINK 4,
CD56bright nulINK 4H g%} 1L-2 5% IL- 12/1L-15 filli#&
DL SE SR AR N, FE H A B A ) mTOR 5 1%
B LL mtor MR 7 AL S BIRE R 24k CDT1 A
CD98, FikH /K EEHFizEA 1 (GLUTD
DAPLE IR SR 2 HE0) . SRTM, mTOR FA B s T B
SEERRRWTRE, iR EL RN SR R R
GEOST T AR g fE O HEE, (E4M IR
A BOEAERT NK 4 3508 35 T e A3 FE 14 500 2 55t ol

-11 -

ARG IS,

NEWITE (FAD B Rl A— M T E TR 5 NK 4
M ftae s, HRTMAERE. FA fd Sl AsgmE
YIBCE 24k (PPAR) BB mtor /i3 M REAA
I NK 4 PR T REFIAR Y. ARHEEE*T NK 48
MuZ K E, MNEE (IS IFN-g FEREE B) , Jf
LB A TR R IR 1Y) S Sk 15,201, A2 EIZ (Gln)
FEYHIIACH 1) 55— N EHE R Bk TCA 163, H
FETE A NK 40 i s A 4E RS AR 1. C(OXPHOS)
ERTERIERRIEHI c-Myc 76 NK 1 Qs g ikt
H AR AR,

SRIM, H AT 7L 3 B TP e AL i 1 NK 40,
dNK 40 Ha AR B FOAR XA BR o BT ANK i 2 BEfiR
G B R g, T AR R T R 2
IECERTTER R N

2 ERMANRIRERERESRAEPLIEE
H

T 2 1 N SR S S K T NKC H A
B RN, SN 20-30%122 . — AR
I E VR MR R ROEIRES, I R M1 ERZH
FPige M2 EIEARY . EWEANAR R «nl 8B [F A
i PRI ] VR R A DR 51 R R S SRBE, A B 95 1R T R
R A8 AR R A 45 R AR AR FH . TESEUR A A,
REAG T M1/M2 G40 it £ A L] 22 A AR Bh R
b FEMIGH PRI, Wi B W4 i 3 225 M1 B g4
i, CEBEIRIT R AR IR A, KEN BNtk A
M2 B, Ak T e JLRIHE R ROV . B Bk
JE 0, R B A A 2R T [ T 5 P S SO0, XA
TRME A W 452425 M1 AT M2 BRI i 2 TRl B 25
S o T IE AR OR (A o R A G EE R, PR R I
e, BN 1k, B8 5mE TR %, W
EARF R, B (PTL) 281, 28k 7 (PE) 29, Jif
JLAEKZR (FGR) BOZ,

FEREARUHER T, AR ACRZS I B4 i 20
22 . BAASR UL, (R M1 AL E MR A 3 22
R PR AN A 2, I O B TR A PR (1 B o DA XS
PURANRIAD, LRIR OXPHOS N HE4: =L Rt &
BEATHLSE, nullM2 EWE4EHIEY. BRALRR, EEGHH
] M2 BRI AR A 5 2 IE Rk T g, M E
WAz B NR 2 E (LPS) T4 2 -y (IFN-g) [
I, HZ A T e 22 52 B9 H B, S EEIBERR L
(OXPHOS) 7KF-FEAIC, FFIG5m PR AR MR I 72, HES)
EWEaif e M1 B84k, b4, OXPHOS fid/b s



&R, B2

AR XS BE 5 S T 2 4 1 7 B 0t e

SEERBRIG (TCA 1630 R, st
R, e E I S B -1 (HIF-10) B3, HIF-
la AT UL SAZ T kB (NF-kB) 250 S s R 7 (%
3%, FRIE TR DG OCHERG Can ORI Fi i BE (i
GLUTD) , {RFRENEREAM PPP (EREMA . Wi
i G 4T P 5 bR A P 2 T T “ e A B s 4, AT LA
T 98 FE) 20 e S — e DK L RG] ) I BRI, A KR
T 200 R [ 5 B 41 . I R W AR 1) B 4 2 R 0 5 )
E AN AR AR 2SS 52 HAH AP T 6 - Van den
Bossche J & AR I, #idiE S — SR A B
(INOS) il E Lkt D vl fe A Bh T 2% M1 %
M2 B, MM RAER . KR gm e,
TS5 0 5 200 19 B0 e R A 4 2 T BT

UTHA, AR Z I PR ZR A A g AR Y
EWRA M RAS, M SR hag, FIER vE 50 1 5
. Wenes M S5H/F 50N Gudi th, ol 790 g 4 ff
HJ DNA #i45 x 1 (DNA damage responses 1,
REDD1) FIy#pLEI o] ASEEL H (1, o] DA B
AR A, B A ) T e S m e i AR
Y RS, AT P48 FH A 0 (096 97 0 Ao 7E R R
AT T, BFFE R EAS A 40 AR 1) g 4T i o W %
FIARF K LA VUIRTR ) 7255 FA 1781k, 1IX R I s
JoR AL R DA S5 k4 i 38 R 4 R A 1 3 ARSI,
OXPHOS FIZ LMW E M2 BUMAL AN 58 VERE T 473
W OCHE AR (. H0H] OXPHOS 7K 2/ ks & iR T 1 1)
TP, XA AR X A SR A SR B I AR AR S 6
IR, 2 A 2B 2] M2 BB, B
T Jc AR A6 W — . WU S A P ) R B e
T8 Xiao W S54IE, 75K R iR na 2wk g
B EE BN IO RE B0 MR, H A 2k
g5 AT LA HE M2 LN A AR gm A, L
Wb M1, it E

gi LRNA, A E RGN LI 3 S Fa A R T e A2 2
PR S AR s, DRI, G2 e £ R o 4 2
X YEREREG SRR S O E SR .

3T RIS ERTEXT BB R EE LA

T ANHA V2 WBE, AT TTE G SR 4 RR 4T it 72
RAFEAFRIER . WIS T 20 5 58 R5 bk B 40
1) 10%3 20%. fEBLET, 54MEMAHEE, CD4+null
A1 CD8+ null T 40 i) L7 52 30 S [ %5, B CD8+ null
T YA, LB 45%F] 75%2 8140, GEiRE A
&, ERHRAmEAMN T MEZEE Eob. BT
URFE A, T 4R A W AR ES 40 i 1) S B Ry, K&

-12 -

fi 3] 60%*!1, CD4+ null 4T HEOFEHHBIME T 404
(Th) FIEFYE T 4000 (Treg) , ST LASE—D 8
%4024 Thi. Th2 Al Th17 JEAIMA241, 3 S 441 g i i 43
WS b 2 B IR 1R AT G T Y
YERFBEIG i 52 1) %8 2 — /& Th1 5 Th2 4iif
IR T o 7E IE W SR YRR B S P18 4 )
T Th2, B4 Th2 BZHAuAF (W1 IL-4, IL-5. IL-9 A
IL-13) H T 2008, WERH A, (Edkikargn
MU AR AR 28, B8 B B4 2 P an X F Th2 4
P G PRS2 BIRIRE, AR B R4 5 3 4

=

[5] o

Th17/Treg /& 4k Th1/Th2 2 i X — N7 40 ffa [
T W%, HIRIEFK Th17 Al Treg #/& MHIEE CD4 4
SRR+ null FHA 4K F-b (TGF-b) WK
PERY T 4008, 7E=REEN TGF-B 58T, #lih CD4+
null T 40 TN Treg 4008, M AEARHRE T
i T 434k A Th17 40fd. Th17 405 Treg 4005
(9 TL-17 SLIRIVE A 38 364 37 200 H Py 338 B %o gt J 2L 23
(1228, IXAEBEIG 51 AR G5 T 855 v 4 1E [l 1
O8I, FESRORF, BHIRFHNFE Treg A it 55 57
WA FH Bl e g s Thi7 i i B s ik, Jf
B#A TL-17 FOAE . 24 Treg 40HE A0 IR /D sl L ThAE
Z R ER, Th17 40 # i FE R AR T se 2 S 8ud i
RRESIL, M 51 S 22 FhAS R4 o A B Ji R 2 1
SR (URSA) Fl PEM647],

CD8+ null TE W T 4AferEIEZ 1 540 i
H1f¥) CD8+null T A ThREAHAL, eI H 2 2 40 i
P, DR BN B A I R PR A G R AR, EPR
Zan], X448 CD8+null T 4 i # R I H IR Th g
PRf, RIY IFN-y B Sk f g fL 3R KBRS B (1)
IR, 2 77 A 0 i 6% (2 A W S v /) CD8+ nuill T
YKLk CTLA-4 fl Tim-3 207, XL FEKHT
HLA-C/g. #i& Tim-3. CTLA-4 5 PD-1 ] CD8+ null
T 20 5w AR IR G B AR ) FFRE 20 WK & 1Y) Th2 Y
AR, XX T e BEART 526 B DGR A1,

T 4 AR H LT IR A R I AN [F) AR 3 - 4
T 40 3 K S OXPHOS ZEFrE SARAS, 1G4k T 4
i D03 et e e S R R A R R A K . ARG RTIA
9, YETE A0 A ) A AR e AR R, R R
AR SCFE OXPHOS . X PR 2R Warburg 25
R JERADAKF B ER A AE MR R 72 42 ATP, T
R i A N FLIR B A K 53 T4 i A A
35S, XSRS LT B T RSk (TCR) Ei%



RE, B AR E R T T G 4 6 16 5 (O PF 0 Fe
fik . (EATAE T A0MerR, ORI T CD28 St/ L FeAE e AR, 3R] cDC W] RELE BRI 3213 72

AL (APC) 1) TCR PplAl, @it mTOR i&4% bl
GLUT1 [RIEERIE, (ka6 & BRI 5455, ax seqE B AT
DABE S s o 7RI, B5G CTLA4 A1 PD-1, "B
08 T ) 2 0 ECRT (i a2 P A R 7 1 R A SR BEL L
G g8 S W16,

T A0 HAR 3 BT RS R I AN [ AR A R 3 4 A
T 40 3 EAKEE OXPHOS ZERF#E SRS, MG T 4
PR D e ok % i A R AR AR SR 4R L AR K . AR GO s A
N, SETEAN A R R e AR, R 28
FAURSCFF OXPHOS . IXFHEL R AR N Warburg 2%
Mo AR I B A E B R R b = 242 ATP, 5
A B i N FLIR B AP K 537 T 4 A= A
4343, XA AR L AT Y T 40P s2 4k (TCR) E4%
filk . FEMIEE T 4iffarh, g1 CD28 54l £
AL (APC) 1 TCR PplAl, @it mTOR i&4% Ll
GLUT! [MIEERIE, (k7 4 BEIR S 54T, X ek B m]
CABE e 4 o> K3, B35 CTLA4 A1 PD-1, ‘B4
08 T o) 2 EDCRT (i g P A R 7 1 R A SR BEL L
G ] N6,

h1. Th2 Al Th17 fEZRRLAARAE 2 I H 58 2 1)
WERE AR LT, 177 Treg 4 M I H BERERE . i oL S AL AN
OXPHOS VAR, Kl i, Th17 20 xS BERE I
M3 I HIF-1a AF N S8 UL S K 7, m] 4% Th17
ST B A 255 8] 11 2 TR SSIBEL T b B i 2 0 /b THL7
(oAb, (2 Tregs HITE I, Ak, WFFER AL
M4k s (4 NaCl) [SOUF1%G 5% FADEZ0 Th17 F1 Treg
AR . XERPABHIAEE (RPEFRAE SRR H
P FTRERSI T 40Muil Ak . X AT REA Bh TR AR
fA[¥e5€ Thl, Th2, Thl7, Treg Al CD8 K54k FITh
+ nullT 40/ .

4 WS EgRIEXT A R EE M A

DCs 5 HoAth G 52 fl 7 AN 43 6 3R G0 %5 V) AH ELAE
H, CAZERRIEUR RGP 8503, DCs 1FE N R4+ i
ARMPUR 2B, TTCLETT T 4 2 frleses),
UbAh, EATTEREMH] NK 41 ) 3gFEee), I AT B 5
ELLELT AR AL, nullDC 3% 3 57 5 5 2 FiiEgrl 5%
PIRA I, G0 RIFES, BLp= (PTB) 91, PEOL, [~ 1
O (PPCM) U125, DCs EE 4 NI #E, 45
WL DCs (ede) « HKAHMIFE DCs (R SRGHMD B
MDA (LCs) A% P B A% 40 i 5 1 72IDCs
(infDCs) o SRTT, XF4F 4R HA G e A R 7 2 AR
7£ cDC Ml pDC. H #I K 2 £ 57 3£ 8, 221 1) ¢cDC/pDC

- 13-

Hh R B AR AR HL A EE, DC W4 AR i DC
(imDC) FIEE DC (mDC) o MR R, &
KT A B DC 5 R RAEHR (40 PE AR
)RR A R IEMISRUAS), XS T B dDC
AR B dDC 2 [R)3k BI A0 P47, DA PR UE AR ) o

U FEXT DC IR A RS, R iR
AT BLLARE € 1) 77 20 # 2% DC DjRg. BTN DC
MFRER, AARSMSEIGRA FEH T DC B REASE
Fo

EALHE DC TE N B e 4 f s A 72
DL PRI G52 A DA 17 1 S A FR 2 W AR D W R R AR 1) 70
F AR Ik v B A AR . R NPRIE S, BRI AR
b, EALBEER LU, DC 77 mTOR 155, s
HIFla, #&FiNOS ik DUk A —SE & (NO)
(AR P o X — AL i e ok 0 1) Pl - 3 % P ARG 8 b A
AR AL, N T 8 i R 1 i ot DA 4 5 A P 1)
ATP /KU, HlEREY], —BHAMS T HHE
YER, WEFEE DC JA5h T 40 s b e ¥ & 4
AN WA T 200 M 5 T 2 A AT S R 11 £ L
WA, T 4iffET DC A FE R oA AR A = 8
Fro IXFPRH A BB AR S S S B T AR ST
A RE K77,

imDC EEAKEE FAO #EfitaE s, XMAHEfEf
BRI, w -3 ARG 7 R LE AR S BE 30t )
FORAM (DC) 1) F e 38 B SR IA FOGH M PR 1 IR BRI,
PSS T AARIGEFEIIRE T AR R B A
YT H 2T LA mDCs, 7RI T Bt o
TR R A F RIE, MAE IR R HH AL,
SR, X LEHHE K 2 ok B RSN FT, DC 5 s 4 i 3%
8 TR I PR B LA A A DABLAT 7544 P 36 LA
B HATEINGZ, DC AR E g et HIhae 5%
HI,

5 RE

P2 e A5 MR T G 2 200 B3 o I A R 1 AR
AR LSk FHHTPA0T L S B A B, TR A0 M i D e
BF i 4 28 41 M AR 15T 26 4 B AF S0 1 ) L T R A B ERAT]
TARMEURAHLE], I TF R IR GRAR PR 2 T ATG
I7 7R WA . AR, BRI PR AS BRAN B AR A e 1) 5
BRI, R S A G 2 A (R I AT SR )5

T, AERZHUAGOLR, BN L R QTR M ER
HHE ORI B E A AR, AR H SR RER
W2 516 L EMA LS ME S ML 2k, Bl

_/\r'ﬂ



&R, B2

AR XS BE 5 S T 2 4 1 7 B 0t e

HIF E 18 i 22 50 S S5 A D AR 11 25 A 1k AL g S P T i
I FE o AT R 2% A8 B B — 2L 73 4 i ) A 4 2 2
R, WG T ALZU SR o e B 2 18] F] RE 51 AR
WERMRNHEIER. =, RECEHE TR T
7 A MR EOE AR S, (AT Z X X L
o QT B B SRR A M RN A D RE ) A SRA AR Y
RIEEAR . B e B IF AR IR A B — 2, R
e “Pr A A A ECRE AR BOR B R A PR
Rk, 75 B 2 A1 6 kA i e B B 4R

it I P I ST R ) AR A, AR A5 B
Al A UME, LRI — U HUAT BE A 1 R TR
RKTAFE GRS, A V2] I8 ERAW TS
o Hetnm—Jr AR AEAE A null SRR NI A BEAG G
B Fr T ST ) AR T 2 BEIR S 5 R Gt e A B e
M 32, AERENG G TR 24T 2 AT LU A2 05 kAl fe
eI 52 A RO 22 e S e, AR RE A ] B 3R i
AW PR o SRR FT KURS: 281 8L, T AR ) T B AN S 56
PRRSSEAE AT o BATRTLAAAE , B TEN DR PR 2 AE 2
PR SR TS 2 K IR

SE

[1] Moffett ALoke C.
Eutherian Mammals. Nat Rev Immunol (2006) 6:584-94.

Immunology of Placentation in

[2] Cha JSun XDey SK. Mechanisms of Implantation:
Strategies for Successful Pregnancy. Nat Med (2012)
18:1754-67.

[3] PrabhuDas MBonney ECaron KDey SErlebacher
AFazleabas A, et al. Immune Mechanisms at the Maternal-
Fetal Interface: Perspectives and Challenges. Nat Immunol

(2015) 16:328-34.

[4] Newton ERMay L. Adaptation of Maternal-Fetal
Physiology to Exercise in Pregnancy: The Basis of
Guidelines for Physical Activity in Pregnancy. ClinMed
Insights Womens Health (2017) 10.

[5] O’Neill LAJPearce ElJ.
Dendritic Cell and Macrophage Function. ] Exp Med (2016)
213:15-23.

Immunometabolism Governs

[6] Ip WKEHoshi NShouval DSSnapper SMedzhitov R. Anti-
Inflammatory Effect of IL-10 Mediated by Metabolic
Reprogramming of Macrophages. Science (2017) 356:513—
9.

- 14 -

(11]

[12]

[14]

[15]

[16]

[17]

Kabat AMPearce EJ. Inflammation by Way of Macrophage
Metabolism. Science (2017) 356:488-9.

Gellersen BBrosens JJ. Cyclic Decidualization of the
Human Endometrium in Reproductive Health and Failure.

Endocrine Rev (2014) 35:851-905.

Schumacher ASharkey DJRobertson SAZenclussen AC.
Immune Cells at the Fetomaternal Interface: How the
Microenvironment Modulates ImmuneCells To Foster Fetal

Development. JI (2018) 201:325-34.

Thiele KDiao LArck PC. Immunometabolism, Pregnancy,
and Nutrition. Semin Immunopathol (2018) 40:157-74.

Bulmer JNWilliams PJLash GE. Immune Cells in the
Placental Bed. Int J Dev Biol (2010) 54:281-94.

Moffett-King A. Natural Killer Cells and Pregnancy. Nat
Rev Immunol (2002) 2:656-63.

Cartwright JEJames-Allan LBuckley RJWallace AE. The
Role of Decidual NK Cells in Pregnancies With Impaired
Vascular Remodelling. J Reprod Immunol (2017) 119:81—
4.

Slattery KWoods EZaiatz-Bittencourt VMarks SChew
SConroy M, et al. Tgfb Drives NK Cell Metabolic
Dysfunction in Human Metastatic Breast Cancer. J

Immunother Cancer (2021) 9(2):¢002044.

Donnelly RPLoftus RMKeating SELiou KTBiron
CAGardiner CM, et al. Mtorcl-Dependent Metabolic
Reprogramming is a Prerequisite for NK Cell Effector

Function. J Immunol (2014) 193:4477-84.

Keating  SEZaiatz-Bittencourt  VLoftus RMKeane
CBrennan KFinlay DK, et al. Metabolic Reprogramming
Supports IFN-g Production by CD56bright NK Cells. J

Immunol (2016) 196:2552—-60.

Zheng XQian YFu BlJiao DJiang YChen P, et al.
Mitochondrial Fragmentation Limits NK Cell-Based
Tumor Immunosurveillance. Nat Immunol (2019) 20:1656

—67.

Assmann NO’Brien KLDonnelly RPDyck LZaiatz-
Bittencourt VLoftus RM, et al. Srebp-Controlled Glucose

Metabolism is Essential for NK Cell Functional Responses.



&R, B2

AR XS BE 5 S T 2 4 1 7 B 0t e

[19]

[20]

[21]

Nat Immunol (2017) 18:1197-206.

Kidani YElsaesser HHock MBVergnes LWilliams KJArgus
JP, et al. Sterol Regulatory Element-Binding Proteins are
Essential for the Metabolic Programming of Effector T
Cells and Adaptive Immunity. Nat Immunol (2013)
14:489-99.

Michelet XDyck LHogan ALoftus RMDuquette DWei K,
et al. Metabolic Reprogramming of Natural Killer Cells in
Obesity Limits Antitumor Responses. Nat Immunol (2018)
19:1330-40.

Loftus RMAssmann NKedia-Mehta NO’Brien KLGarcia
AGillespie C, et al. Amino Acid-Dependent Cmyc

Expression is Essential for NK Cell Metabolic and

- 15-

(22]

(23]

Functional Responses in Mice. Nat Commun (2018) 9:2341.

Williams PJSearle RFRobson SCInnes BABulmer JN.
Decidual Leucocyte Populations in Early to Late Gestation
Normal Human Pregnancy. J Reprod Immunol (2009)
82:24-31.

Murray PJ. Macrophage Polarization. Annu Rev Physiol
(2017) 79:541-66.

RRAEB: ©2024 15 5FFBERBUHTIRF 700 COAJIRC)
Fi . AL EIEBARILEE LYK E.

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

OPEN ACCESS



	前言
	1 子宫内膜和蜕膜中NK的代谢重编程
	2 巨噬细胞的代谢重编程及在母胎界面中发挥作用
	3 T细胞代谢重编程对母胎界面建立的影响
	4 树突状细胞代谢重编程对母胎界面建立的影响
	5 展望

