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Research progress on traditional Chinese medicine interventions in colorectal cancer metastasis based on
tumor microenvironment

WANG Yu', ZHANG Jingyi', WU Siyu', SUI Bowen® (1. The First Clinical Medical College, Heilongjiang
University of Chinese Medicine, Harbin 150040, China;2. Dept. of Oncology I , the First Affiliated Hospital,
Heilongjiang University of Chinese Medicine, Harbin 150040, China)

ABSTRACT Colorectal cancer has an insidious onset, and some patients have already developed local invasion or metastasis at
the time of diagnosis, which affects treatment strategy selection and survival prognosis. The tumor microenvironment is not only the
basic condition for tumor cell survival but also the core regulatory factor driving their local invasion and distant metastasis. This
article reviewed the mechanisms by which traditional Chinese medicine regulates the tumor microenvironment to inhibit colorectal
cancer metastasis. It was found that traditional Chinese medicine active ingredients such as astragalus polysaccharides, leonurine,
kaempferol, etc., as well as traditional Chinese medicine formulas such as Jianpi jiedu formula, can inhibit colorectal cancer
metastasis by regulating key links of the tumor microenvironment, including immunosuppression, inflammatory response, intestinal
microecological disorder, abnormal angiogenesis, and extracellular matrix homeostasis imbalance. However, current related
research was still mainly based on cell and animal experiments, with limited clinical evidence-based data, and mechanistic studies
mostly focued on single signaling pathways. Future research should integrate multi-omics technologies and systems biology methods
to systematically elucidate the key targets and action networks through which traditional Chinese medicine regulates the colorectal
cancer tumor microenvironment to combat metastasis.

KEYWORDS colorectal cancer; tumor metastasis; tumor microenvironment; traditional Chinese medicine active ingredients;

traditional Chinese medicine formulas
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S 3E L R A5 TME DU i s e 7 1 S s B N — 3K
Pk A W5 R], vh BE 25 e 30 45 B e e 7%y T
AN —E P RIEAE LRI AR s A B . SR T,
A SCLLNTME YA B, RGEE5R 245 T P4l 1 i e
ORI 5E i S , LU R 45 5 M i e 3% AL AE 5
T2 KRB IG AL 5%
1 TMENSEEBEEBRS FILE

S5 B IE R 0 A SO BT R b R B R VR S
R B A 2 SRy S g N 2 2L [RI A4 B, JE AR AR
iE BB AZ R T s SRR R AT, LS
J& AR SAE 8 A S A R AR R E T
Jo B A SRR AR, P BE [ R 5 B s2 4 | e s i 4%
s KA RAT T HF S |, Ry ER RS 2 FRMEAR S
RSB AR 1S P SAE 5 e M HI T A7 0 TME, 78
PR FR P, S RE I RAE RN A A AL
1148 A B ECM B A8 Al 4 22 [ Gl A L[] 9 1 Jieb e 2
FETTAES , F TAE 2 g A e i A K S5 1R 28
1.1 EitHEdEEmEER

FEZS E 9 TME 220 il 6 28 W 00 ) fig J2: b
o R EAR B W A Y Rl . PR PE T 41 (regula-
tory T cells, Tregs) . & #5417 ] 4t Y (myeloid-derived sup-
pressor cells, MDSCs) Pk & M2 B ift 928 #H OC B 05 41 fifg
(tumor-associated macrophages , TAMs ) 55 903 111 ] 41 Jitg

A U ORI AN NG o i M AR T 4

/N RNA SERL R o, WO AR 5 e 5 e s s AR A+ 3
(signal transducer and activator of transcription 3, STAT3)
S5 2 S5 R PEI R AT 538 , — J T S e i 4
i 5 R AMAL, 55— 7 155 T A 25 10 (inter-
leukin-10,IL-10) . ¥4k A=+ [H ¥ B (transforming growth
factor-B, TGF-B) &4 4 [ 143 , #1470 i CD8* T 4
J AN AR % s 20 B B4 T i R 28R IL-6 5 IL-6R/
gp130 E A WL A G REHE U Janus (B 1 (Janus kinase
1,JAK ) I 2 fk STAT3, STAT3 #E A 40 4% ) il L 4
B 5 P 41 DR 5 B % 8 AE T 32 AR L {1 (programmed
death-ligand 1,PD-L1) 5 IL-10 ) 3%k , 3115 S Tregs il
MDSCs F5 \M2 %! TAMs #fk 5 CAFs i fb, , H 3 fie %
% TME", [alf, B 7 1 FET-32 44 1 (programmed death-
1,PD-1)/PD-L1 23 T Ik UL A B AR DG TR 4 S5 Rp sl
IO , 3 R e 952 I A O A4 M T R AU |, 1 — 20 HG 5 i
T e e AU, B IRHLER R EIAE ] 8 TME 328 i
AR R AP it 52 G e 3k 308 SR R Y S e I R (R B
Ry ek e A0 B AE A A 22 48 v B A S b i AR A A R
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crosis factor-a, TNF-a) K IL-17 SE4iE 9 [, i 1 6 4%
A ¥ kB (nuclear factor-kappa B, NF-«B) . STAT3 } g
PoE UL MSE 3-J84 it/ 2 11 33 B (phosphatidylinositol 3-kinase/
protein kinase B, PI3K/Akt) %55 53 [ , 75 5 183 41 it
KA b Rz -1a] Ak (epithelial-mesenchymal transition,
EMT)"™, Dok 55 HL G B 8 1 14w HaE R 1R 28108 7,
XRS5 e e B W E AL, 22 81 NF-«B 38 F§ J4
T BE 98 TNF-o IL-1B J IL-6 %5 R 5iE N 723k , 4 IL-6/
STAT3 Ji T B2 98 1E S 5 P 5 [l _E 30 EMT A OGS
Sk R Mk i 4x @ B H B (matrix metalloproteinases,
MMPs) Fik , 175 S ZE I Hl A0 AR 2R, I A I 5
TME", TERIEAF SRFEAEHT , M -85 %58 M (E-
cadherin) 3k, [ N-cadherin . i JE 25 1 X BEFE 5% 5
- (Snail) 55 (W] JSUbR R4 , P V0553 e e 20 6 [ 1) 6 B
FEPRAF IR AR SR 2B R A AN M8k SRE T 1
F MMPs K70, e i ECM [ 5 598, R 4s B
ARG BT A A A B A B B R AR A ) SR
1, 3% A& TME AR % B4 3000 1Y) B 28 40 R 4
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Jo 38 A AR ZE LR 45 W i TME 5% 1 81 2 RF
k. TEZ4S Bt Bk, DLEAZARHT o AR A2
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(B-catenin ) i [ , [F] i} i& fiE i 12 Toll £ 32 /& 4/NF-«B/
STAT3 I 0 75 T4 58 DAL, 10 A1 e e 41 i
YR IR A", g AR TR R BT A AT S B s D R A
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AR, S o g A AR ) e B e 0T, A R
P R 35 A TR AT AN g 8 L A o e, 8 0 20 R, O
75 S UL B Y UL R /T TME , A a8 240 it 76 Ak 2 A 1
BEEFIZRAE, Bk R, B A SRS H iR
TME H B2 ) Jry &8 9 0 , SR He 28 2R Ay 5 e Ak e
3B A S R AL B TME S8 5 e 5% 2 1) %
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14 RENEERMEEEMEENSEE

SEH LA A R 4 LV R R A e A 1 DG B A B
FZ—. % TME " i B I 48 N B2 A= K - (vascular
endothelial growth factor, VEGF ) %8R &) , Jif e il 45 5 B
T it L A B 5 i R R R RS A 7 A A R I
AR X A S I A 2R 8N (L RE LA 2 i e 40 L 1Y
M5 N, HAREE 1 | 38 3 M R AF 30 nT 5 80R ik
EH™, fIKE TME T , 4% S 1 1o (hypoxia induci-
ble factor-la, HIF-1o) FaE BRI [ VEGF ik, I {2
RS AL AE AR SR L A 8 A 3G 5 [N, HIF-1o/
VEGF il 14 i L300 EMT LA g e, (e e s
% TME JE B, 38 58 i 72 20 B ) 42 28 3 R8 Je e ik o L g
I MBS B A e R, eAh, 25 E i A0 i ]
IH BN IMA TR R E T I S B o AR 1S
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2.1.3 B

AW T2 AR T 2R 25 KA v b 1E4s
ELI I I 7% /)N B HY ha] TR 3 cire_0000345 (K34
0 ImjC 45 7 304 B H & W B 4R i 2C (Jumonyji
domain-containing protein 2C, IMID2C )/~ HI4H 15 H &
FH LA BTG P, T4 Wnt/B-catenin 18 V8 5 A9 EMT, |7]
Fisk BEL DT Jiek 933 441 i 55 ECM. 22 W) I 4 B 1) A AR FH 1 il
{222 PE TMEJE U B T4EF ECM AR, ik =2
I AR TRRAE A 45 v 24 b v 10 28 9 1 v R 2
A% TE NG5 W 9 HCT116 20 i 455 %0 vh a] B W7 TGF-p/
Smad il 1% T, 9 i CAFs 115 1k S Gy 41 il I 1 1y %
ik, B0 G B M TME, BH T EMT FE% % 5 TME
TR
2.1.4 =gk
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iR T TR A Tt - A 5 % 22 R U4 ( Bruton” s tyrosine ki-
nase, BTK )/ = Bk A 4% ¥4 38 2 1 (triple functional domain
protein, TRIO ) {5 54 , BELWr g FEAR I 79K 31 1 EMT
SZE ) B At L B SR A e AR B AR 54 7% TME JE 1™
SEHA T DR 2 SeEH Y E RGO TESS B /I
B 750 v | 410 ) HIF-10/ VEGE/Z0 i A5 5 18 1 18 iy
(extracellular signal-regulated kinase , ERK) il %1% 1k , FH
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ARAS I ES B e e
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