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Progress on Regulation of Intestinal Flora on Tumor Microenvironment

GENG Shi-tao, LU Kun,ZHANG Zun-yue , WANG Kun-hua
(The First Affiliated Hospital of Kunming Medical University , Kunming 650032, China)

Abstract : Tumor microenvironment (TME) is the environment in which tumors grow. TME can regulate
tumor growth,promote tumor invasion and metastasis, mediate tumor immune escape,and play a key
role in tumor development. Therefore, it is of significance to study the regulatory mechanism of TME for
the treatment of tumors. This review introduces the role of TME in tumor development and the cellular
and molecular mechanisms of tumor immune escape;it also briefly describes how intestinal microflora
can affect tumor development by regulating tumor inflammatory microenvironment and immune microen-
vironment,to provide reference for tumor treatment,especially immunotherapy based on intestinal mi-
croflora as therapeutic targets.
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A0 B RPEBCE SRR A K AR 28 IFH Bl R
XPVRIT P EPUE R AE YO, TME Hh 45 B 4338 i 43+
KV FAH M K 9 A8 LA T ik A, 52 i i
Jo B % J% (Table 1),
1.2 MERREEMBEEZELZRPHER

TE IR 1Y) 2 sk AR v, e 240 B A E R 40 i ]
A Ao 0] 42 B 1 R B A A 2 RO AR W KON
A4 A ML 3G B AR R A I A R, SRR D R e
KA G P8 FIAE I P f g2 112 e X — i B b TME 2
FHRAEMERMER , TME 8 i 8 8 15 3£ 58 )R, -
PEAEAE I g A K Y O A K BT R
I8 A5 B PR R0 R 1 TS SO R 1 R
7T 220, TME 15 i 5 AE A 56 , A4 T8 FR A i 1) v
Al kAR R I L GUR I AL B IR BTAN AT TS |
SRR A AR N AR RFIE SR S A AR A S Lk St
PERE S SEPR AR FaE AR L gga {12 1F 4 i 10131,
UEAh  TME HAT B4 48 1 4 0 R G g2 41 il = Rk
TIE, =35 FEEAF AR, X IR 1 & 8 = A SR Y

Jifr9ed % Je 5 HL BT A TR B JE ) R HE RO B A
DRHSI6T S 4% Mk TR BEKE B TME R i 2 LA B Fil

D5 ARG SAE M B 7, SE B SE I 40 Ras
Myc BB filh & A5 5 K B vz, 7 20 TME Hh (e 58 200 il
(Y 55 A A I PR - i ik, DA B i 8 A s 1 7
AT Vakkila J 55 204 H SO IR A9 A% 0 X I
MY IR L2 555 TME 28 1% 20 il X 5 1) Bk, i —
A T B A A PR T BB, AT L S e 4
Te ZH 2 AU R % ke i 1 b R A L A A0, R EL
(1] 425, 300 1ok 5 A 2 4 200 L 0 40 e PR B T A0 R
2]

WF5E K B, TME FF A S 05 40 M FE i 69 6 28 1 B
WORES S T X R RAE BT, TME H CD8*41 Jifd 5
P T 4i il (cytotoxic T lymphocyte, CTLs) Fll CD4*fj B
P T1 4 i (helper T1 lymphocyte, Th1) ) 3 il -F 5
B B R AT %, X & O TME H CTLs A1 Th
55 g R AT O AR AT SCHRFR L B A AR R
5 T (natural killer T cells, NKT)4H Hg #h , T ik E2 2
JZ(CTLs \Th1 Th2 F1 Th17) 7] B % 45w 1E HI . it
B, — & i 20 B BE 8 5 5 Toll B A2 {K (Toll-like
receptors, TLR) AH H.AE H G TME H B W 41 ifg , ff
FURR 8 T g 1y AL ) Al 4 1 R A (M2) & A= Al X

Table 1 Composition and functions of TME"

Composition Functions

Immune Tumor-associated macrophages,

cells (TAMs)
Dendritic cell(DC)

Enhance tumor cell invasion and metastasis , promoting angiogenesis and extracellu-
lar matrix remodeling, inhibiting tissue immune surveillance

DC is transformed into immunosuppressive regulatory cells to induce T cell defects

through various mechanisms

Myeloid suppressor cells
(MDSCs)

Down-regulates the secretion of TGF-B and arginase -1,changes T cell signal and
inhibits immune function,inhibiting CD8" T cells from producing interferon-gamma,

promoting tumor angiogenesis, enhance Treg expression

Macrophages expressing tie2
(Tregs)

tration

Promoting tumor angiogenesis ,inhibition of T cell proliferation, promoting Treg infil-

Inhibit the proliferation of other T cells, promoting tumor metastasis

Non -im- Cancer-related fibroblasts(CAFs) Promoting immune cell recruitment,angiogenesis and tumor growth,secreting a variety

mune cells

of factors affecting tumor growth to stimulate the proliferation, survival ,migration and

invasion characteristics of tumor cells

Endothelial cells

Pericyte

Promoting tumor angiogenesis

Expression of a -smooth muscle actin (not normally expressed),platelet-derived growth

factor B(PDGFRp), glial antigen -2 and desmin

Adipose cell

Acellular  Extracellular matrix (ECM)

component

Prevent tumor

Matrix metalloproteinase

Enhance the metastatic ability of tumor cells

invasion, protecting tumor cells from apoptosis induced by
chemotherapy drugs,mediate tumor drug resistance

Degradation of extracellular matrix, matrix metalloproteinases are up-regulated to induce

epithelialkmesenchymal transition(EMT) and promote tumor invasion and metastasis.

Cytokines

Maintaining inflammatory microenvironment and promoting tumor progression (such

as 1L-6,1L-10, TNF-a, TGF-B), induces tumor immune evasion(IL-10, TGF-[3)

Chemokines

Affect the proliferation,angiogenesis and metastasis of tumor cells,inducing tumor

immune evasion,affect the degree and phenotype of lymphocyte infiltration

Signal Transduction and
Transcription Activator 3(STAT3) tive immunity

The key medium to induce tumor immune escape ,inhibit innate immunity and adap-
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V5 IR LA A AR R e R i R G ™, T
DL TME Ho 8 A 200 1 R 2 2% AE 40 i 2 28 S L 451)
A e 2 JR sl g 4 i b BAT B AR
1.3 PR ENGR 5 B e 5 % ok ik

H AT E Br EIT R T R & A 5T ME S22 16 y7 il
IRWFFE, (HIFRAAAREAE . TEGEAT Sty 7 i B
e, U R B R A B B RPN B v A A DR T R A
FEANAL AH R A TE & e, B AL Ay  TME
T e Gy kR RIL ) b R 4 AR, R RE AR
3 2o P A ek A0 R 3 S A L R B — A
M5 52 A PR 354, 3ok SEAIL il P [R] X 470 f 8 B I 7, ke
S AR R, R a2 AL T BB B T
o E PR IR, i i RE AH G G 40 I (tumor-associated
macrophages, TAMs) . ¥ ¥ T 40} (regulatory T
cells, Treg) . JifJ&d 24 JfL I %) 4100 il P4 G 4R (R e M 2 T
B 44 1 (programmed death-ligand 1,PD-L1))%,
1.3.1 Zmfeduhl

KA LK TME B¢\ Sy S X0 8 9 i 3 B,
E B R B 22 1 {7 3R W] TME 2 i 83 306 s i 32 4 928
e I AR5 T HLRE 2 E R A, AR TME Hk
PUELA B b A A S e i i b, i B e
i 45 B S A0 A0 1S 22, B0 Tregs | B 50 4100 1) 40
Jfd (myeloid suppressor cells, MDSCs) , TAMs, X E4])
P A 95 200 R 200 i PR R 1 A e i o] fRl B
B

i 96 P G 92 BB 58 0 Jie 9 14 S e e sl R 4 T
KAEHAE TME % B Tregs it 84 n , H 53897
ROR 22 RARA AR RAFTEA D UL Tregs 7ETME
PR T LB 1L B0 R G5 o [ I 76 e e 44 i 3 )
itk K7 BL 4k 22 (chemokine (C-C motif) ligand,
CCL22) [ 52 T, Tregs #% 7 4 8] TME 1, 43I [
4% (interleukin, IL)-10 F1%% fk 4= K A F (transform-
ing growth factor, TGF)-B 1l il Aty T 20 it 14 5% , &
P i 32 G BV TN, DA A ke IR Y S g2 i
ZIREEMIE Y . Jaehong K %5245 tH TME ' TAMs
BB g R, 3 a8 AT ) 1 4 e AT 10
51 R 25 AT 7 46 (reactive oxygen species, ROS) &
0 bk L L R, TR A A R AR SR bR Y A
WAL T VTR ) 0 L A DL e 4
£E V% il 4 5 ¥~ (macrophage colony stimulating factor,
M-CSF)Fl CCL2 ££7% 2 TME, 340k A SR 41
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ZUE 52 R E I T8 40 i A A RN e B 1 M2 AR I A
JHL | S48 5 T 200 D 60 9 T R 7% A S 1 A A RN A
Jif0 S ke Jo 0 0 — 0 A O G T 52 B B A O
Jlo SEAN, IR 20 A 2 o 40— 5 e 4 L A i )
P4 X F-(granulocyte-macrophage colony stimulating fac-
tor, GM-CSF), {if 41| B £ E2 (prostaglandin E2,PGE2) |
# AL B A& 5(chemokine(C-X-C motif) ligand , CX-
CL5)F1 CXCL12 4 2 fts A {2 #F MDSCs 9 7 4=
MDSCs 18 1 2% FfHL i #0061 40 i A S B S ge . T
TGF-B HIE LA M W-1 5 W, 242 T A1MLAE 5, 40 il
PETIRE ; M CD8*T 41 il y= 4 + 4 & (interferon,
INF )y £ 2 R 1045 A B 3 98 Treg 2381458
it LB MDSCs fie 2 i 69 00 22 b sk, A7 1) T
i geE ) 4 28 K 7%
1.3.2 o FHuHl

B T TME B 240 oA 5 S e b sk b, — &
A B R B 358 R Al 240 M 1l o0 A S P R S k£
5 A0 A1 R DR R A

5 7 I T R S U0 R 3 (signal transduction
and transcription activator 3,STAT3) J&iF 2 8 i&
PRI IR A, BB R R R B ) O B A T
STAT3 {5 PE A3 5% iT LATE S 40 i 9 5~ F a1 I3 7 Y
PR TGS e R e T i G 1E T 4 S ™,
R o S a4 T E R R A, T R R
STAT3 {5 5 52 Wi 51 KA G 52 FE M B2, AT 5
A LI A0, TME AR 80 8 H AL R BRI
T2 (epidermal growth factor receptor, EGFR) , A
KR EAKHF 32K 2(human epidermal growth fac-
tor receptor 2,Her2/neu) ., L/ AT AE A K R 32 4
(platelet derived growth factor receptor, PDGFR)AY ¥ i
22 FBCSTAT3 WYFFEEIE , 5 R R SR AH AR L [
VERYJG 5 2 e e 240 S 1 2 | 0 A A ORI R 2 557

TME & A il T 40 ja 2 GE A9 4 e A+, 4n 1L-
10 A1 TGF-B, TGF-B & — Bl i 2 Fl i 5 7= A1 (9 4
7, BAT Z2 10 00, AT 2R S R LT A e
SEAA M, T A8 AR N, BT T 40 i AL, S 4
LAY 7 A, AR S BT 24 0 R P B A
AR T, TGF-B ZEXE S i b T, O 5 B
ARA K, TGF-B 5 IL-10 5 i CTL 3% P~
P e U Y £ LU S 1K ( major histo-
compatibility complex, MHC)ZS 43+ ™%/ {1 #F i J8 4
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B, H R 40 L FD TME Ff A8 40 1 7= A= 0 #a ik
D] -1 4 B DXL 52 i firb 962 200 R ) 38 L I A A AN
ere, B 7 M ARTEVE 2 IR i R A R i
R G A5 T S A b i 4 L 3R 8 v K Y
AL 72K A 7 5Z K 4(chemokine(C-X-C
motif) receptor,CXCR4) ,CCR7 ,CCR9 #I CCR10, iX
S Ak PR AT LS e Ak T 4 R Y ) AR R R R A
FFIE bR 9 56 A2 7 25 B TME FR AR I 1 O
A TR 25 53 - 2 8 1Y) IO 24 R LA T b JRE 1Y) B 92 I
JOL, A b 9o 200 it 5 ik

2 BEE A EMEAE AT

A WEFE TR Y TME J2 K08 40 M & T 28 1Y
TR PRI S PR R BR BT B o A Y
BUREHE T R8RSR 2Y R TME 5 1 18 i
EYAETE R B R

R B 22 YIRS R WY, i T TR R AR )
(R 5% g 10 1 ) 2 e B M B N BE Pk (DR JB T RE AR
AAHC R HEZARHESE R AHOCHE S W R W, i i
P AFREUE S T e -T2 K- F %l (hypothalamic-
pituitary- adrenal , HPA ) Fl#1 25 1% PE 49 0T S 25 Fh P %
B9 77 A AL G T 2R SRR H R R R O BRItz
AbfE E R R ge AR AL BRSO AR 32 B
AR RS, 3 L R R A LR KOE AR B
S 2 B0 AR R R B e R B

Erdman %5 U84 T A= ) — G 5 A0 5 AR HTAE i
Jo TP B LA R AR R D A A R B R SR (KO) /)N B e 3
A AN E A A TE T A B £ A AN A iR
ARZSHH L Z TR B AR AL/ BR A28 B8 7 5 0% % Jirb 97 L
A SR AT SOl B W S RO R 1 A T A
Y1 F0 & AE o3 5 W 40 1 g 22 B (lipopolysaccharide,
LPS) AT BEHE A ML WA 21 I 52 Wi 12 25 15 i 18 1) 2 21
W I8 T 7, Yoshimoto S 45 87 P15 A B AH ¢
() 1 TE WA 0 15 G PRI SE IR R, el s IR
R S HH O B 20 DA BU AR AR A ke A L 5 b
) SRR B S S BT A SR IR YT 5 S SE i AE a0 B
55 B g RS 8 JR R RBE IDE IR Y e R A A
K, 3K P R e AR 2R R A T T i 1 R R R AL,
7 24 P A B T8 PR AL e, ] S BOTL b 7 4 i
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HEAES,
2.1 BAEE A S R MR IR AT

i e S — i R BRI , RORE G gk A0 i | b P
T A0 PR 7 2 ity s ) iR AR KRG RS TMEE
XS RAE G RE AN . A P AR R T S R
IRHR T 1% 1 90 i O 4 F 52 2 g ) 3R sl DX 3%, 74
T R A R (R 2 RN A B 1 [ ) 4 o 440 i PR
WS ECE A A0 DNA 4455, & 5 5 A9 DNA
H A5 | R AR A DG MR 54, S PO 8 v 1 R M
4 B K F 4 IL-1.6.10 A1 Jib 98 3K 38 A F (tumor
necrosis factor, TNF)-a 7K (38 000K 5 3h e e & 8
Mt AR, AT IE L B A0 A A T k- R R T
WS Wnt {5 5 F1 22 24 506 Ak R (IR A A% 410 i 40
iR R e K = R AR AR 1871 L2 1
IL-6 A1 IL-11 BEfH STAT3 fgbt s sm , Xk fe 1 iz
0 L ) 7 A N S R R I 5O RE A DG R 1 AR Al
ALl 0 35 TR 4 3% (B0 pS3 R AR ), I BT i
5 (1 4 KRAS 2878)57),

FEAg R AL, FRSE R S R S R AE 4
Ji PP B 72 A A 56, T TNF-oc, TL-6 TL-18 ., TFN-vy .
1L-17 IL-22, 33X %L 4 g P -7 B 8 i 38 4o Z2 Fh AL ] 5%
M) o 2 JR A5 4350 00 o1 4 2 200 P S 4 1) TME h
AR bR A, s LA G e 3R ekt s 4 e
8 W0 S8 AR 7E B B R R RS, 5 R AE AR
KRBT e 2 kA A8k, 51 RAE AR 5%, &
BORFIGYJ5 R A TR SR I 2 452 52 i e g
J& 3 S AR S I gge A ) AR W b AR B AT IR R E 2
(PR 20 B0 98 4 G B8 E 22 M 1 o /0 5 0 L 4L
A R VE W 98 0 P 8 R A5 5 2Z M (40 TLR2 .\ TLRS
H1NOD1 Fl NOD2) 4 5 114 Uk 20 A 26 1600 3 46 5% i
510 2 R 4 AR 0 A E BB IR DNA 1) 41 B 4 1 2R
Koo BEAR IR R IR T — bR S AR AT A, X —
T 7 A FE B A B, 3R A0 B8 5 K M 9 1) A
FIVE AR B REAR S0 n] D gy B R ) K R S B A B
FoAL | S i P F 1 77 A DA B AR e | 2 a0k i g 46 1k
TR S T B, V8 B e o A e
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