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[ Abstract] Tumor immune microenvironment plays an important role in the occurrence, development and
metastasis of tumors. In endometrial cancer, the surveillance and killing ability of the immune system are
significantly reduced. The changes in the composition and function of various components in the immune
microenvironment can promote the occurrence and evolution of the disease. Among them, the upregulation of
FoxP3,TGF-B and IL-10 immune molecules is an important mechanism of immune escape of various tumor cells.
Studying them in endometrial cancer will help to explore the pathogenesis of endometrial cancer and develop new

anticancer therapies. Therefore, this article reviews the research progress on the expression of immune molecules

FoxP3,TGF-B and IL-10 in the immune microenvironment of endometrial cancer in recent years.

[ Keywords] Endometrial carcinoma; Tumor immune escape; FoxP3; TGF-f3; IL-10

FE WS (Endometrial carcinoma, EC) J&H
Bl 2 PR AR T RSB 2 AL, JRRRGE B XK=
BA, PRI, 2020 R4k R A T R 1
N 417367 Bil, BETIEGI 97370 HIP, - oA e
HRZEm, MARENEZ, 5 FAEFEERAAAE
20%"°) . H AR AREIT R T E NIRRT Ry
%, HEEABEMI . SRR MG LA
ZFRMBEEA DL MR RPETT RS F ARG
7 AEEIRTT FUBUGETT S W2 4 Tl va s .
T AR MR e A S A OIS T — e
U A B 6T T B e AR S R,
B 5 oA e iR S B A B TR AL, Rl RS

AL S BEIR T R BEIERIE AR -

1 B R R IR

LR Z R G S R A L it R g %
GRS S B ML G AR AR T, R 240
IR e R GRS MR AR LR AR R . R
T B R R A B AR AT NI RTIR R TS T
I e 240 B P AL BRI o AR S T2 A AR R 1 S
TR, LG ORI . S (T 200,
B 4Hfitl. AR « MIHT. REERE
. Fifo 7 AS SR, MRS,
FIb 88 240 i e o 2 B TR A B RE ) AR R
J&, T PR e B 58 St — il i AR AT 45

fEE R BHIT (1992-) &, WENERKZE EEBE, B, BH7 e AERHE 5B,
IR R (1975-) 20, FAEEMN, 232, OhuEil, WEEERRZEMBERD™ R, BEEE, BH55 ROV ERE S .


https://ijcan.oajrc.org/�

FoxP3. TGF- B 1 IL-10 £ F & P s v 3Rk (it 78 ik

U PR 259097 SR R A i 25, 44T BN
e R IT R T BB . 3T LRI AR B,
iR G P A B X B P P R e S R
) LR AN RS AT R O BRI T 5 P9 S
PEWASE A A T2 I B, T P
i 984 G 92 R 52 8 T AL )Xot 48 s 1 B PR B P R0
MU RAMAL S i) T B E T, YA E
ST

2 FoxP3. TGF-p #11IL-10 S MFHMRENS
F B AR & R

2.1 FoxP3 494 F4FHRAEENFHTF 5 AK
i K IR

WA T #RE4HMd (Regulatory T lymphocyte,
Treg) ENLIAPN BA fa R ThEER T k401
B, STYERRNLIA I RS R EREEEEM . Xk
HEZE 4 P3 (Forkhead box P3, FoxP3) #& 2001 4
Brunkow ME 25223 M Scurfy /MR 4e Bk vh R I
i — Bk etk e M, 431 NEEERRYLR I
EA, /& Treg KR PERRICY) . 24 FoxP3 K IAR,
BEINGR Treg HIEIL, Smadlzhfefoets™, #%
Treg SRZUHNHILL T 2 A == 1 i Je 4 e £ 3% 3 £
Fl: HA5ES Treg /0ih TGF-P AT IL-10 5401 14 4
P4y T T T TR A G ik i 1Y SR T i &
Trge WL T HAA NG AMABEEME T b E 40
a5 At 5 5 40 B B o R ORE I 2R R R U
FoxP3 JEHVTER, AliEE 4% Wnt/B-catenin {5 5
B U PR 2 M P S AT AN, RS R . B
G L U IR ch Y 474 FoxP3 ikl %, H
W KT PR AN PR BE . RS 1R 28 R TG
KRR . ETENETRF, KHEWSEX % 124
ZANVEATIE ORI, T 5 W2 FoxP3 %
EHEETIEETFENEAZ, FIGO 4 HlI+IVI
TE N FoxP3 Fik e THIWE . Xi 221
HIEXT 200 6T E A R B IF AR, T E N
JEJe tH FoxP3+Treg /K-F &N, FoxP3+Treg X
B S MR R R IEASC, HIEIER Pten FIAERK
5 FoxP3+Treg i 2 FUM O, BF 7R ] FoxP3 A fiE
& T B A B 2 IR R T T ) R AR b B
25 I, FoxP3 WRERS 515 IR & AL i &
B

2.2 TGF-B &AM FAER B LANF69 T8 A

-12-

& KAL)

A A KK ¥ (Transforming growth factor-p3,
TGF-B) & —FZ Ihee a4 KK ¥, &2
FoxP3+Treg 473 W 4N e 4E MR 7, 5 AKZ
e JC 2 iR 2 A 5 . TGF-B A #ifi 4 i
DRI R DR 7 5 4 7o A AR 00 1) 4 88 400 i P 34 i A
T AT RER> ), A8 1B oA R (R B i 7
Zhang 5P 5t %t Oncomine $#H 22 ) B 91 $4is ) 4>
Mt Jext 8 1815 A s A It 7T B, TGF-B1 Al
i3 miR-320a Al miR-340-5p i p-eIF4E )3k,
59 b R -1 e R A R, PHIE S P R
A5, Kurnit 2525560 TCGA $u# PR 45 & /N BRI R
FUNAT- 57 P e Py A i 0 R B, AR AEAR
Z MR CD73 #% TGF-B L1 52 ma Jiosg i 3k g
BETFENBE TR, CD73 ™8 LR
TGF-B MF s e R 5k, (2 T FE W
BB R A RIEAIZZE. Dwivedi ZPINEETF =
4t (3D) Matrigel™ 115 75 R Gi0t-T B i PR T 5T
FH, TGF-B Bl 770 AT LA R e 40 A7 26
228t oA KA, AT DA A Py AR I PR AT
i T A v e A PR X A T RBURR . AR LA
TGF-B [WAFLE N RS2 (L E 15 PN e o Ak A s ik
M EEF T

2.3 IL-10 89 A 45 A -S40 F 5 1 IE 55
& IR A

H41%-10 (Interleukin-10, IL-10) s& Treg
Y1 43 90 ) 28 — R AR PE AR R IR T, B .
A M A A A AR G B A SR . DAAE RIS
BT28IG0, TL-10 AT ELEEMH] CDA+T kB4 8 5t
FUGH M R (0 20, PTUR B4R - BARS
YA, UM ERYE T AREANAE. JERAN M S A K oy
b, FRIALAR AR S, AR T i 20 e B AL 4
% . Coosemans 2525t 214 4 ) Ly B I BEAT
RO, AMHITEGEE T IL-10 BE#E B K S 11
g, 9P S TUE A RAEKEY), Xnfee
H T IL-10 F i Treg & S M= hRe gt i, N4
TR ARACTARES, (R R E K. 15
P REEER (I P, 14 DR 000t 42 1511 2 A e
MIRF7E B, T B WAL IL-10 FIEKTE
EIbE, XS T E N EE R RRERED
miR-125b-5p JHid STAT3 {55 H B #E M 4% 1L-10



FoxP3. TGF- B 1 IL-10 £ F & P s v 3Rk (it 78 ik

TR Ko PN 15 4175 A IR B i
P IL-10 RIAMRA TR, T 5 PR B 1
AL IL-10 FRIEKF 3 m T 1E 5 % A,
IL-10 RIEKPAE IB~I11 #]. G2~ G3 2. HNIEE
R, BhE AR ST 1A B, GL %, KMl
BERHE S K E AR, | IL-10 Rk
R R AT AA XS Jie g (1) S BT 57 o DRLEEAHEN, TL-10 72 il
IR SO S R AR ) R B AT R R AR T
S AR R BB R 3

2.4 FoxP3. TGF-p A= IL-10 =& &-F'& ML
R FRARIRITF 6948 BAE A

FoxP3. TGF-B Fl IL-10 #% 2 X s 76 A [F) %
J¥P 988 G BB A S5 Hh AT 3 A 5 PR 4 A ) g2 i TR
TR BE IR R A R, IR Ny 16 T IR
32331 pp g a3k 30 45 B #E HR 5 A O e
FoxP3 + Treg /i CD4 + T bk EX 4 ity Eb A5 A0 1ML 35
S R TL-10 TGF-P A& B BEA TR I (T 7% S5
N, B SR AN I FoxP3 + Treg 5 CD4 + T itk
EL 200 i ) BB B B 3w, I IL-10 5 =B B
=, 1 TGE-p & EZ R NES e L B SR
HFARG. HIT/E FoxP3 + Treg 5 CD4 + T #hE
YU LB AT TL-10. TGF-B & w45 B 5 BRI,
AT S 00 P98 28 TP 355 T e 7 B S0 1 R AR R e
ke HEAEM . AN, H RTTE T PR A AL
il 23597 FF FoxP3. IL-10 A1 TGF-B 2 [A]AH EAF H i)
BT . XRS5BT ELISA v
XF 26 7 5 P B AT B, T R 4
41 FoxP3+Treg. TGF-B Al IL-10 /K- B & & %
W42, WF 75 28 B FoxP3+Treg W] A& L/ TGF-B
AT TL-10 S50 4 40 Jf PR 400 1) 4 2 50N T 4
TR 37 5 P e (1 R A= A ik . {H DL BB 947
TEFEARE/N ., AGERA—BEERIRME, Toik e
SRR TR AR R R PR R R I g%
BT, MTRE B RRIE SR AL R, BARLE
SCHRPTOHRGE TR R R A A T LA
RN, WA T ME YIRS R 4
( Cytotoxic T lymphocyte-associated antigen-4 ,
CTLA-4) | HJfEFHIET- 24K (Programmed cell
death protein 1, PD-1) %, {H#RAL T PRI B B
TBIT 45 R AN RER E . AT T P AR AL 1
W50 P o0 T IR G S O B T R b, 78

- 13-

PRI R . SR PR T R A RBE TR I
WBIT MR SCETEJERE, 3 DR R M e oA 35
5155 P Hh 16 BOm L DL AR R R T
HRRET BN 2T e EE D,

giRETR, TENBENEA . REMERYE
iR G e A B (1 U B DR 5% . FoxP3. TGF-B il
IL-10 17 F 2 15 P s I g O 28 F PR 5 v 2
R IR I EE AL BT P R R AL
TGRSR OC R, A il B 15 P Ry
S8 B0 AT SRR YT, TR IR AR, AR
BEEATRE.

Sk

B2 ZE FLAb . e ib A s MHIIE T B N B TR T
Tt [T, BAE R R, 2022,31(1):75-79.

[2] World Health Organization Cancer
Today[EB/OL] [2021-  1-18] https:  /
/gco. iarc. fr/today /online-analysis-table

[31 Siegel RL, Miller KD. Jemal A. Cancer statistics,

2016[J]. CA CancerJ Clin, 2016, 66( 1) : 7-30.
FRABEE 2 AR 5 4 o2 LA AR X R 20, Wi SE, T T
A} IR G A T a5 A )10 PR R P i e [ 0] AR S 7=
R FE,2021,30(10):737-756.

SRR, A B . YA PE T B A R S R T T AT R[],
SEFEFE R4 E,2020,36(6):415-417.

WL FY MRE B MRAT K. (2022 NCCN 72 B g Ife 7 sz i
BEEOGE 1 BR)Y M. b ESE RS R R
#£,2021,37(12):1227-1233.

e, TR R PR IR e A b A Y T S R O B I
A S Jili 96 26 P b ZE 0 1 R [, 9 92021, 40(9):
388-393.

T AR KT AT 4. B 300 G s 2 R IR AL 7T ik
R[], EPREraRl 242 35,2022,49(2):207-211.

(4]

(3]

(6]

[9] Echizen K, Oshima H, Nakayama M, Oshima M. The

inflammatory microenvironment that promotes

gastrointestinal cancer development and invasion. Adv

Biol Regul. 2018 May;68:39-45.

[10] Mittal S, Brown NJ, Holen 1. The breast tumor



B, R FoxP3. TGF- B F IL-10 7ET & P4 Ji ik 0t ik e
microenvironment: role in cancer development, 748-751.

[12]

[13]

[14]

[15]

[17]

(18]

[19]

progression and response to therapy. Expert Rev Mol

Diagn. 2018 Mar;18(3):227-243.

Brunkow ME, Jeffery EW, Hjerrild KA, Paeper B, Clark
LB, Yasayko SA, Wilkinson JE, Galas D, Ziegler SF,
Ramsdell F. Disruption of a new forkhead/winged-helix
protein, scurfin, results in the fatal lymphoproliferative
disorder of the scurfy mouse. Nat Genet. 2001 Jan;
27(1):68-73.

28R BRI RS, SO Bk HE T, 5K L Foxp3+ 1 711
T 40 Mo 75 I 98 B8 5% A 1 B AT R (). P R 1=
#,2020,41(5):150-153.

Ohue Y, Nishikawa H. Regulatory T (Treg) cells in cancer:
Can Treg cells be a new therapeutic target [J]. Cancer Sci,

2019, 110(7): 2080-2089.

Schmidt A, Marabita F, Kiani N A, et al. Time-resolved

transcriptome and proteome landscape of human
regulatory T cell (Treg) differentiation reveals novel

regulators of FOXP3[J]. BMC Biol, 2018, 16(1): 47.

Y, DS ARt 2. T4 S R M T 40l
5 ONK 4 M AH O¢ M B 7S (0] 2 B BF R A
#,2020,55(11):1666-1670.

XA, A lh, L0 FFA0 iR 42U Foxp 3+ T
W LG B 3Rk 7K ST B FL 5 TR G B AR S I S [D]. PR
P2 5 2 #£.,2021,50(8):1019-1022.

AR, A A XCREE N P3RS
P 20 AR ) AT O T FE ML 0], P AR ST R A R R
£,2022,39(3):438-441.

Ay, EHR R, 258 RS EASH ESM-1.
IGFBP3. FOXP3 [{)3ik Bt H TG ik mi[l]. sziE
JiE 2R E,2022,37(4):536-539.

Khan KN, Yamamoto K, Fujishita A, Koshiba A,
Kuroboshi H, Sakabayashi S, Teramukai S, Nakashima M,
Kitawaki J. Association between FOXP3+ regulatory
T-cells and occurrence of peritoneal lesions in women
with ovarian endometrioma and dermoid cysts. Reprod

Biomed Online. 2019 Jun;38(6):857-869.

SKMERN, G 22 T, £ A 2%, 55 84 Bl 5 P s Foxp3 (1

B Rl R LT i R 5 S 56 99 P27 2% 36 ,2015(7):

14 -

(21]

(22]

(23]

[24]

(25]

[26]

(27]

(28]

[29]

Xi Z, Jing L, Le-Ni K, Zhu L, Ze-Wen D, Hui Y,
Ming-Rong X, Guang-Dong L. Evaluation of PTEN and
CD4+FOXP3+ T cell expressions as diagnostic and
predictive factors in endometrial cancer: A case control

study. Medicine (Baltimore). 2019 Jul;98(30):¢16345.

W AR, B BRI, 55, TGF- B SRR /IS BRIV IR 20 i
T RE B S2 WA [J]. R AR5 A A R A % S 2% 2017,
37(3):165-170.

5K VAW, 25 JE B B e 2, %5, TGF- B 7E g G oA BE v
(15 SR FURE R[], BR 2B T4 35,2017,46(4):8-10.

|=2A
W

Zhang HH,Li R, Li YJ,Yu XX,Sun QN,Li AY, Kong
Y.elF4E-related miR-320a and miR-340-5p inhibit
endometrial carcinoma cell metastatic capability by
preventing TGF- B 1-induced epithelial-mesenchymal
transition. Oncol Rep.2020 Feb;43(2):447-460.

Kurnit KC, Draisey A, Kazen RC, Chung C, Phan LH,
Harvey JB, Feng J, Xie S, Broaddus RR, Bowser JL. Loss
of CD73 shifts transforming growth factor- B 1 (TGF-B 1)
from tumor suppressor to promoter in endometrial cancer.

Cancer Lett. 2021 May 1;505:75-86.

Dwivedi SKD, Rao G, Dey A, Buechel M, Zhang Y,
Zhang M, Yang D, Mukherjee P, Bhattacharya R.
Targeting the TGF B pathway in uterine carcinosarcoma.

Cell Stress. 2020 Aug 25;4(11):252-260.

X2 A AR AL T8 L 2R 2% CD4~+CD25~+Treg
20 A B H A AT TGF- B 1. IL-10 575 RIAH ISP T].
Pt e 2 K 2021,21(04):508-511+519.

LAl 4R, R O IL-10M - T 1 B 4R AE 4
P E S S 0 R v A U S = B S S
#£,2016,32(7):1077-1079+1083.

Coosemans AN, Baert T, D'Heygere V, Wouters R, DE
Laet L, VAN Hoylandt A, Thirion G, Ceusters J, Laenen A,
Vandecaveye V, Vergote 1. Increased Immunosuppression
Is Related to Increased Amounts of Ascites and Inferior

Prognosis in Ovarian Cancer. Anticancer Res. 2019

Nov;39(11):5953-5962.

P R0, SR %, miR-125b-5p #JA] STAT3 W5/
PERF IL-6/10 [ FRIEHNH] 75 PB4 . iE



FoxP3. TGF- B 1 IL-10 £ F & P s v 3Rk (it 78 ik

[31]

[32]

[33]

[34]

T A 42 22 1 WL BT 50 [J]. fh 9% 2% 4k 7 .2019,35(7):
553-560.

2K T, B I 2 TL-10.IL-17 76 75 A s TP i
kR ] WK 4R (BEEARD ,2014,45(5):
793-796.

JER 35 5%, S T TR RS I 5 s, A S T — ML BRI R o
Lewis Mt % 18 28 K 2 o iR 5% o Foxp3~+Tregs.
Foxp3. IL-10. TGF- B [52ma [J].0L 7° B 44 £ ,2022,
49(02): 187-190+227-228.

TR E B, A, s HEw B A M
CD4+CD25+Foxp3-+ 354 T #k EL 40 A % 1375 7 1L-10-
TGF- B B IE K KGR = L[] dnid e o i 5k
7K,2016,23(10):1185-1190,1236.

AT T4 VO P A% CD4+CD25+ 5 1t T 4i i 5+
B P9 TS 1A R DG 1 B FLTE e ik 3 vp 1)V R ML
[7]. FEEAENRE,2012,18(6):343-348.

-15-

[35] Jettitlg, BAd, F 40T, 55, BRIV T 5 PR 1 S B A 5

WERBERE[T]. BE224514,2019,25(23):4681-4685.

[36] ZREEFN,XIF577, 5KANNE, 5. PD-1. PD-L1 EEHAETEN
R Jee: 28 4 v (1 30 R L W R L)), R TS 5 i

¥7,2022,35(2):111-119.

WREERA: 2022428 H 10 H

HPIER: 202249 A 12 H

Bl HASC: ®ifiys, &, FoxP3. TGF-B f1IL-10 7£
T A R T R IE (OB T BE [T, E BRI R,
2022, 3(1): 11-15.

DOI: 10.12208/j.ijcan.20220003

WEEE: TEMM. JihEHE. Google Scholar

FRAX A B . ©2022 1E # 55 JF HCSK B I F 70 op o0
(OAJRO)ITE « AL FZIEIRARIL B LV K3 K
%% . http:/creativecommons.org/licenses/by/4.0/

OPEN ACCESS



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

	1 肿瘤免疫微环境概述
	2 FoxP3、TGF-β和IL-10生物学特性及其介导子宫内膜癌的发病机制
	2.1 FoxP3的生物学特性及其介导的子宫内膜癌发病机制
	2.2 TGF-β的生物学作用及其介导的子宫内膜癌发病机制
	2.3 IL-10的生物学特性及其介导的子宫内膜癌发病机制
	2.4 FoxP3、TGF-β和IL-10三者在子宫内膜癌免疫微环境中的相互作用


