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Abstract

The occurrence and development of tumors not only depend on their own metabolic processes,
but also be affected by the internal environment of tumors. The tumor microenvironment can be
described as the result of a combination of factors, including stromal cells, surrounding non-tumor
cells, blood vessels, immune cells, and molecules. The interaction between these factors may pro-
mote the proliferation of tumor cells and lead to the escape of the immune system, which leads to
the development and spread of tumors. As a result, tumor treatment has shifted from focusing
solely on the tumor itself to focusing on the entire microenvironment. In recent years, the efficacy
of tumor immunotherapy is closely related to the immunosuppression of microenvironment. There-
fore, this paper will elaborate relevant research progress on the effect of tumor microenvironment
on tumor growth and metastasis and treatment, and explore the theoretical basis for improving the
effect of immunotherapy.
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1. 5|8

Ji I8 f A 355 (Tumormicroenvironment, TME) 2 X I8 40 M0 A2 v IR RF IR A S I e Rk, 32 22 ph ok e 3 4 g
SMVRZ R AR ABITARAR. I R e AR 1A, AR AT RIa D DS 4k 4 B AN I N
Y 9 3 R AR S B A B A DL E RS A T 9k E2 4 Py 3 0 S R B [ 1] BB B IIEAS bR i)
PEVRIT DA N — P B Z IR TT I, BN UGS 1 SMEHE T AR ey, T ELAE RS g 8
FHWIAS T REFIITRL2]. (B2, BEE Sk A Sl AR I PR N BB, RATR IR
oy BeE IR IS e, #9r BE BARWIUEA 2%, HBEE 1RYT BT I 25440, X5 TME B 5% R
PEBEVIMIR[3]. B MR RIS VLM 25 S S BEAE T 0B TME X A4k B & e g o i, 32T 25%6 21
TERNARR, 0 F SO K B A A7 .

2. ERFESSERENEELRR
2.1. ERFRMIFEE

LI A A . I8 A B 4B B AP LAR 2R, EATIAN DO M A B 4L T R 1)
RIS, M HERES RS 53RN REE T, KiEEEEEH.

JitJ83 FH 9% B ZT- 4 211 Jifd (cancer-associated fibroblast, CAFs) & —Ff 8] i 4 i, 7E H %% | 7] LLA F CAFs &
Yk, fetZ 5N KAE SR BRI 2. CAFs FoA W3 IR, B REWHUE 2 Mt i K1 A4
KT, AT s iE 1 R e A4k 4]

S RT CAFs 7E ML TR B3 b (1 SRIRAT AEE 40130, (H AT LA 7€ & , CAFs T RESRIE T 2 Fhig iz,
045 I IR0 5 R A AR LA L BB IR A s Bl 2T AR 40 AN ) Dk R AT 4E 4R 5] [6] (7]

DOI: 10.12677/acm.2023.133636 4438 Il R 125 23k i


https://doi.org/10.12677/acm.2023.133636
http://creativecommons.org/licenses/by/4.0/

LR E

8, XA R MR IR LA, 813 CAFs fERIR T 1A £ H S I Z AR . CAFs 7E(2 gk
FAK . BN R A RO EE M A G. Bk, B AEKRE T, @ VEGF. TGF-. fif
i AE KT, DA ZMEEEAMEIEE D, 1T OUA SO s e i M 385, I e AR A R
PO R Y8 WHFLKIL, IL-6 FHNHIAE FH AT DA R AR 6 1 (il i, M A AL e At i L S i )42
21, 1X—KIA3E) T Thongchot S [9]5EWF FLHIUESE; ECM [ E B 0] LU= AR Rl 2R 1, IR S8 2R [ mf
DA R R AN B 4R 2B RS AS AN b i ) B A 3R 4 1 Rl RE AL 23107

ST BRIAIT 71, CAFs i 282 £ 158 ECM BRI &R 7 K E A, 8T ECM R E
FNIEE, BHAEAGTT 2559035 0% 0\ g A N 30 A AR F o Bl A 78R B, CAFs IRAFEREE0E STAT3
FASRIOAS S, AT Aok Ay 40 B L 4% 5 B T 40 e 2B L T R, X IE /& S 8L T e 25 v B £
BJFEF[11]. CAFs (I, AT 5 I S A 1 3 2L A0 B A0 T8 o —— 8RB T AT T 24 2 TR 1)
BRAIF IR, B REIE BRI miR-522 SR/ TE AR VUMETER 15-I5% A BR(ALOX15) I =4, MM i
ek D S g 4 X AT 2 IR L[ 12] 0 BRI L, AR SR A 88 32 B4 43 (1) CAFs %S5 T
PR an i cE K. BT, (228 ARSI ARE, Rk, R CAFs MIVAI7T 7 REDEMAR LA e HiR
(17 71, 1H CAFs RIFZFEMEIE R ik, B AT AR K I RE B8 K HERE 7] CAFs IR IRA RUIIRTT 7 %,
I T PR X6 TR A R DG RN IR TS LA S B D R A T R VR T

2.2. RIENIAE

Wk 1 EH = 0T 4 Y ) o 4 L S ) FE S B A B, bR O B2 I R0 22 M S e 4B AT 73, AT L
IR T — R RR e 25, AR IR R . SR diiim T AREAH. B WkE4ni. BErggnig.
E SR A M FOA SR M 2B R, e AT B A TG P e OB, ] AR BT 85 BUAAE . PR &5 g
Dhee. Hor, DUME AH o< BV I (cancer associated macrophages, TAMs)FA TP T 4l g (regulatory T cells,
Tregs) AARERAT T 3], AMIBERAERK., BES EBIR MR FIEE .

W A L () B R A S O B PR B — A e i, = mT DA o ML A M2 AN AL, X fide
BRI . FR AR ) RIS . BAHIIER . idE TAMs BSRIEHN 92 A E 163
RGP SRAZ A0 M 2 IR A SR (4 R e A T Sk [13], (HIE S I 70 R I BR FRAZ IR 4, TAMSs 38 1] BESK IR
TR, Wil i TAMs A0 N4 2k R HAEM R Bk, ERIBIIT R R IR 14];
LR TAMs SRUE T HH VG SHAEL A 75 A0 R /N BT i [ 15]. M1 B2 iy M W 4 i 2 e
Th1 41X+ (interferon-y, IFN-p) UK I F=AE 1), EATTREE 70 IL-1. 1IL-12 SR R 5T, HF HikRet
SEEVFZ BRI, AT 25 B SORE RS ANPGRS pLi [ 16]. T M2 B4 BARE A0 B g i )2 B
W 2 122 Y Th2 20K 7 IL-4 A1 IL-13 iR PR IR 5 IL-10 S8 S AL &, PRI ik RE T %,
{HR] U HT A AR 1, T T G B e Nk 2 b IR 1 28 S A B ERE (1710 TAM AMX AT LR 28T
AT G W ELE AR R, I RE AR S 1k S ISE, AT A R L L Jiev e 4 it 4 32 J2, 34 TAMs
Sr WA IS A2 BR 5~ (VEGFC) T AR 2 B e A1 I g I/ R bk E2 A8 ) A2 i, 34w DA BHL o i e AR bk 12
GEER, Dl IR A PR P R R R AL AR AL T R AR (18] [19] [20] HHULERXT TAMSs 4L [F) SR K 7] 4
T FIHARNER AL FE I 7 s 2 SUE A0 550 9 BB A AT R I IR HT 24

Sakaguchi %35 7E 2002 1 IKFEH T Tregs MMES, BFEM/E CD4'CD25'T 4, X4 i W i
BABEN R IRE, KRN T 400, Tregs SRIFE TR, B88FI4ME L, 2 CCL22 #&
A, TEMR A S T2 2 2 1] R TR BT (1) Tregs 3 @it 40 Wb MR R BB N 1~ A A 25-10
S8 DRI 508 SR S 5 R AT A e R T, A S B A R ) E A R ) B, A BT MR R A R R . AT
KL, Tregs Al LAZ: 5 1L-33/ST2 {5 5 IEEE 5 3G 1L, (i Tregs #F— 38 5H, M Th17 40Musr1k, K
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FEG I HIME[22]. Hippo 5 5B IR # B YAP R[{EHE Foxp3 IFRIE, WG Tregs 6 A S i
23], SMMREAARIGGE. R Z MK Wnt/B-catenin I8 | ] #1H| Foxp3 AIFRIE K Tregs HY
S AT DIRE[24]. B, A ISEMEMIE G, AMXATLAEE Tregs B HiFAT#EM, ibn] LUl id FHIr 5
Tregs AHKRME 538 B LS oAt VR 7 77— A S fik 2 8 (1) R B AN 7 %

JifEg 32 i P B 41 ffl(Tumor-Infiltrating B cell, TIB) EAREER /D, (BLEHUAFILN M A T 1256k AT LA
B 2 T 4008, JFH TIB 5 BUIR G0k 28 B 10 =20k R 8V IR i 9% [25]. B 4l A&
AR & 22 Z PR R, X FE AN . AR R RPN SR S BT . X e R 3R
T B AIEAF M BT RIA R E R AR ZE . A, MR ROASE R TIB & —JEX /)8, it ik
ANIE B A L R 7 AN, R R HE H AR R e O A R PR R E T [26]. TIB J8Id 74 1gG1 HifoRkHk
TR, X MPUA S SAMETE R E S &, AT S E A0TSR, TR I HTARAORE B) B R S S . 5]
wn, 4B g b, TIB 20 1gGl PriRFl H e S 4 i — i f @ 1) = 2tk IR, ml UK RHe
FPERIT IR [27]. BBAh, TIB EHAHURLEIEH], Sudrez-Sanchez [28]55F 7o K ILAE IR H B 41
J T [ 5%of 22 P G e AR B AN AS [RI R B 1) T 4 2 E WA i R FE B0 2 A E T, (H R U R4 B AN R, 3 Fd
TEF 2 HBERAE . Zhao [29]55 @ i #HI AT - Th1/Th2 ~Fi5 ) Th2 e & ILIATT RS 2 81 542
Tt X AR S B B 4R CDA'T 4 5535 K15 5 B A3 O 0E I VB IS B o 5 — T00F il i s
B T R F A 25 ReoR BIR S T ie v] e BE R BIE T 40 ) 73 A L S o3 TL-21, 3 — D1
TR B AR, R GUMIR 1 RLR[30]. #E3E B 4UM B 5 S = 2tk VR O 2 H ATEr XS TIB
A SRR VR YT SRS, BRI WA A [RIBTAAGH I A HE AR AL 80 R T8 A B RIS 28, (R AR
(RS AT A IR T TSR ) e O RHIFRG 5t

3. BEAMERIA R RETT SRR

RO S MR G T . (R 28 e DL TS 2 TR R Yk 3 % R ATAS T 2 T ORI TR B 1 VR T 2454
BAT RS, $E R A M A& 7B sa iiE v« W RE R 08 (2 a2k IR A= K 110 20 P 25 B 0 Mk SEAT
Z A BIRTT I

TEIGIR b, B-Raf J5m LN 22 20 %/ 75 2 1R B 1 U (BRAF) A1 22 ¢ [ 5 AL i M5 5 A 15 B (mitogen-
activated extracellular signal regulated kinase)# F T VA7 b-raf JifE. WFF &K, ¥ MEK #5715 Gz ks
P RIS B T R R o, T RLRE S CDA'T 4 Al CD8'T 402 [31]. LA RE
FEuE B ZHH ) CD20 BT AN AE ML IR v (097 B0 BIESE, T HLILAE (18— 8 S B0 1iE S Ho6f SEAASR A
—E MR, W Lee 25[32]7F HIF Lo BRIATE S 1B MRS LA & Affara 2533175 RIR A0 R -H & #) CD20 #
Prktus B AHAEUS 7RG, B AL I A AR ATT 2T A

4. BERRE

LT, MBS 2 M AR AR L RN T R T AR AR, BT X
R — AT, TR A REIA BIBEAR KT o DRI, ARSRBLIZE — AR R U A ROt A R A
BB, SE IR TS, RIBTREE .

BT A G BE A B r B kR T 2 L BT o B R N PR S VR T R, T TR B T S T
JEU LR AAE B B I U1l IRV T AR AR AR EEOT 8, (B VAR R BT 397 R AR, TRE S
LI 5 I 88 200 Jf0 A S 2 ORI A A < [34]0 LR A AT 5 2 22 10 33 Ji2 2 6T fole P 53 P i A 28 410 ) 75
Wia T 5%, ABIE DO AR BE A R N T A RO ROR R G 2540, FRATT N 1% T o A AR X
IARHEAN T4, AEH AU XTI 0 L0 th DU RS R ), T e B 5 AR 7 75 SR A Atk BLEAE
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AR BB SR e A% B R A, AT A58 25 W R SR AR i 37, I HLRE RS S KR L3 4%
I3 At BATLIE S — A2 EH L R EY Y. IWREIN . BE%E2 T 2510 R,
I HLIE I RN R R MR oA 58 5 R 40 2 AT A AR, SRSEEIIX — H AR 83Xl AR 36 R S 4 1k
EE, BATAEOIEEREERNG .
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