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Research progress on regulation of tumor-associated immune cells by traditional
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Abstract: Colorectal cancer is a common malignant tumor in clinical practice, with its incidence and mortality ranking third and second
among all malignant tumors respectively. With the change in dietary structure of Chinese residents, the incidence of colorectal cancer
has been continuously increasing. The tumor microenvironment (TME) is a complex internal environment in which tumor cells survive,
and immune cells, as its key components, directly determine the ability of the body’s immune system to recognize and eliminate tumor
cells. In the process of the occurrence, development, invasion, metastasis, and immune escape of colorectal cancer, the TME plays a
core regulatory role. Traditional Chinese medicine, with its overall regulatory advantages of multiple components, multiple targets, and
multiple pathways, shows unique application potential in regulating the immune microenvironment of colorectal cancer. Studies have
shown that active components of traditional Chinese medicine such as polysaccharides, flavonoids, and saponins, as well as classic
formulas such as Sijunzhi Decoction, Tongxieyaofang, and Shenling Baizhu Powder, can regulate the functions of key immune cells
such as tumor-associated macrophages (TAMs), T lymphocytes, natural killer cells (NK), dendritic cells (DCs), and myeloid-derived
suppressor cells (MDSCs), thereby improving the immunosuppressive state of colorectal cancer and inhibiting tumor progression. This
systematic review summarizes the research progress in the molecular mechanisms of traditional Chinese medicine active components

and formulas regulating immune cells in the intervention of colorectal cancer in recent years, with the aim of providing new ideas and
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experimental references for the optimization of immunotherapy strategies for colorectal cancer.
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JH & SN AR AR, AU . PR BT
REZHGEI .

K8 Fo N ERHE Y R B b 52 O B R AT AR
Yy, FEDESEGEMR AR, {23k CD3'. CD4' T
AL & CD4Y/CDS ME L Ft, M s AL AR L i
Je Yo% VBT 54 T 22 3 2 U B T R I CSNS 3RA,
FAAR MR 40 i PD-L1 7KF DA i G e 4], [ {2
HE IL-2 Al IFN- v 433, F£890 CD3*. CD8* T 41
TE R 2 2 Hp PR ST 2 AN [R IR A3 3 [R) 1A 15
T WA IIRE, e inil, A E R s
TBITPRAE T RIMEIE 77 o

B 2R A0 A W DURFAE P R LB AR R oA O
ghry, maEI R TE G S TR A A
R R AE I IR AR, RIEDUMIRE . DU BT
R HAHIENE

KB 22 0 BRI P 0K B B B ) B RR SE AT AE
Yy, HEEE R A woE, i CD3Y.
CD4* T 4HJifg /i Bt J2 CD4Y/CD8{H , HE it AL 1At
Ji R G e 54 223 e R 2z R AL
(CSN5) KIAIKI, PRI 4HM PD-L1 FRiA & LA
Wi TME %2 fHPRAS, FIES A {23k IL-2. IFN-
y FHMREFE T, RS CD3. CD8' T 4iffufE
JitgRg 2 4R (iR R ELSS), — 3mSR i
R EIVEYE T 400 %% DhRe, B9 5aAL AT s i e
REMAAE R, N4 B B ia T AR T I ERI R
GRS BARHLHINER 1.

22 FHERH

R TG T B BRI DL “HHIE
WIR” AR, AR R 2 R 2 R e R U 2
AR, IR BOREE B BT VG R AL,
RS, g B 2 IR R
B ARIREELELE T K, WURYT 2t AR IE L B
TERAE . TFE, PAETNNE % %
HARHL EETT . mWE % Smd s IL-6. TNF-
o IL-1B UL, {3k M1 #fb. NK 4HiEi51k
IKXZf) Mo-MDSCs R0 55 77 UK HEH | 45 B
Jonged e A2 R R AR F
221 wmAIRIE WETHHAZS. AR, RE,
KH 4 WRZGA R, NHPEFRIEAN ST
JiH NS AT NK A st 5 55 Thee, &7t
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Table 1 Mechanism of action of Chinese herbal medicine active components in regulating tumor-associated immune cells to

intervene in colorectal cancer

HA TS KR TR IR B
SR EREREEA R BALB/c /N, 200 mg kg™ IDO1|, CD8*T4, PD-1/PD-L1}
IR T2 IgpKT  HCT116 41 10, 50. 100 pgmL? MAPK. NF-«B i##1, NO. TNF-a.

IL-1B+ IL-6. IL-11, EWg4Hfl,
IFN-y» NKGp441, NK?1

FEEIRPERY fgEE. BATHCTL16 41 100. 200 pg mL? TLR41, PI3K/AktmTOR?, MIt
HARZHER R BALB/c /M, 125. 250. 500 mg kg* TLR4/MyD88/TRAF-6/NF-kB1,
CD4*, MDSCs|

W HEREEE % CT26 /M 25, 50. 100 mg kg™ TLR4|, NF-kBp65. TNF-a. IL-1B}
23] CD8*T1, M HfL]
EFEER EEE C57BLG6 /MR 30. 60pmol Lt PMN-MDSCs. Mo-MDSCs|, DCs?
M. 1iZs ffEs HCTL116 41 Mt #: 20, 40. 80. 160.  IL1B. MMP9. CXCL8 X IL6|, AGE-
Pl BALB/c /MR 320 pmol L (1) , 50 RAGE iE#|, IL-1B. IL6], ki

mokg! (B ¢ AR AN
5. 10. 20, 40. 80 pmol Lt

(2D
ENik=E- 353 HCT116 4Hjif 0.01. 0.03. 0.1. 0.3. 1. PD-L1}, CD4*T}
F el BALB/c /iR 3. 10. 30. 100 pgmL?
(4npa)
30mg kgt (Zh¥)
g BRPEZEF BhyE Wistar KR 225. 45, 90 mg kgt GSK3p?, p-catenin. CyclinD1|, #kE24H
K C. 3 WNTB5A floxed 25mg kgt Witsa/INK 3|, M2, 47 Thi7/Treg
FHE BT K3 Villin-CreER /MR BT
B IfEFE RIS ETR HCT116. CT26 411 12.5. 25 nmol L M1, M2|, IL-10. TGF-B}
(HCT116) ; 100nmol L1
(CT26)
B ShEEM =t C57BL/6J. BALB/c 10. 30 mg kg USP9X/Wnt/B-catenin JEi#|, CD8* T1,
AN TNF-o. IFN-yt
ESkSEE BEkE SW4B0 4tifi 50, 75, 100 mg ! STAT6 |, M2|
A345]
[ i BRI BEER  SW620 41 0.3. 06. 1.0. 20. 40 PI3K/AKT|. Wnt/B-catenin i## |, TGF-
pmol L1 BiEEE, lgAT, PUREET
NSRBI Az C57BL/6 /)M 100 mg kg™ PD-1/PD-L1}, IFN-y. Granzyme Bf,
Rgi*1 CD8* Tt
WA RS FHiLE  HCT-116. 30 pmol L1 IL-8], Tregs 4r4kt, Thl. Thi7]
HT-29 4l
B N BN CT26. MC38 4iljfd. 40. 80 pgmL* (41D IGF2BP3|, CD8* T.CD4* T.NK*, Tregs|
BALB/c /M, 40. 80mg kgt G
S ERREGY 2SR C57BL6 /MR 180. 360ng ¢! CGAS-STING i1, CD4*. CD8* Tt,
IFN-y. IL-12. 1L-21
EHRERSY BALB/c /M, 5. 10. 20mg kg™ Shh i, Glil. Smo), CD4*. CD8" Tt
e HEERES KdFER CT26 4iH 25. 50. 100 pmol L1 (4Hff1) TSP1. CD47), A2AR/A2BR|, MI1

BALB/c /)N, 40. 50mg kg G CD3*T1, NK1
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A TS KR A HYiTE B
B KRR Kig BALB/c /M, 100 mg kg CD3*. CD4*. CD4*/CD8* Tt
e el e HCT116 4 0.05. 0.1. 05. 1. 2. 5. 10 CSN5|, PD-L1}, IL-2 #1IFN-yt,
BALB/c /M pgmLt (4HffD ; 50mg kgt CD3*CD8* Tt

@D

- BEEGE: ¥ - e

T-upregulation or activation; |-downregulation or inhibition.

MUA G MALRE U0 AR E NS AN, BEE
Teaf SAEMR 2 2, SCREVT R E S0, SCE R =
R P PNHPIRES s IREEFRAER, 7TiE kR TME H
(RIS B =4, 1 i % 2 B (R IRIE AR S T e
KA. BRI S, ZJ5 s i PS3 B K11
FKik, MEHAET 24K DR4. DRS HIKFHET, #Eif
H5m NK 405 & B RGBS, 2% R
BEVUE FizEah bomfu AR 2 I, sei iR
F M1 BERR4EHM L], FEIC M2 B ERRGH .
MDSCs & Tregs 5 Lt, 18%E iR R Gz ik
A, BRI e R,

(R E RS TEAET. V5
IR T, R, BSHRBIESR, BURHE
FULUESE, 3 IERE MRS v] B R NK 40
1324k NKG2D 2655, 58 9 ook fifes 40 o iR )
EiERREE S0, AR, EEMEEME . 2FE
M, CSCE IR I BHY 5] R () e T RERRAS s A4 LA
BUAT. \HEFER, A, AHEREE
% JEILELS, EAGRTIRENARERSES. 2
PR HLRIAE T B 7R, %05 vl 3 T A R 4 i
PD-L1 IZRIE, BRI T 4HAR i G dnsifE A
b T 3 S e R e g B O,

EHARE (SETEN), FHRERAEY, K
B8 20 4 T IT TLR4 13 500 B B 0% B v
4iiE, 123t NO. TNF-o ZEG K7 R4, [A
WA R R RE R K, LA S s A
BE5E HEAISY; AN T 6 U, 23k
25K, AT P e G g% 2 D) Re A bk TR A B E e
775 e CARERG . B B AR AR, A5 HE. A F AL,
FA . BTRE I  AHOCHE TR, LT et
ELWEAn e M1 AR AL I B INOS. IL-12 K3k,
4 BV A M2 AURRAK A Arg-1. TGF-B1
(ERIE, S5 WA i P G 928 A Ik Dy e 1031, 42 3t
ZERIEAEAS 2 3

NG ERE N EIRRE R B BE N A T, T

NIRRT K . 7 TR NS HIEPERL S AT BEAIG Arg-1.
CD206 S5 Ml br VR IE; PR, WK
SEWAMTE . aARERIE, ARG TR R AL
VAR Ll R L R A T T LR R 4 A
Iy IMERRAL DR -, BEB M2 B G i A S
WG, AR Y, AMURESE T MR A
MI/M2 BIE AR S, &nT i ivos. Tt
FWITR T 8 URFS) S LAHREER [ RIL, IR
2f] Mo-MDSCs A3, , A5 25030 4% it g J=i 38 1) e 7%
FIHPRAT64-651,

JERFABIS )R “EERIN” & RER,
TR VSRS MR, S5 mFH, S
X, FEHANE R, S AR 2. WEFTIESE,
%7 AT RN A - A A Y R T (GM-
CSF) [FIE, kP PRI gm . mE A2 i K v
Y 5% e AT = bl IN T €2 SN VS =
IR REINRE, R IEINH 45 B e dt J (A ool

WRZITHER. B2, IRE, AEUE
ZURRZGA AL, BA R AR, B, BFE
I R IER 2 ThR. %5 Al 2 Th B4 K7
IFN-y 5 TNF-a [IFRIA, HE5mALRZN AL F s Thag s
[E IS4 Th2 BU4BMO A IL-4. TL-10 F20 0, TR
JiIE JR 0 G 2 A ARAS, AN IS 4% Th1/Th2 Sefeis
2, fiit CD4* T 401 Thl SRR L, HEomMLA
P G e o7,

222 WAUEM  EE-FOREAR IR T
JMH G, WV EA i, AR AT
v THAILSE, RN IE A S M A W E AR
FH o W FUUE B 38 RS- AL AL e 08 P41k TGF-B. TNF-
o+ IFN-y fJ3R15, 4ERF Th17/Tregs W& FHlf, o
T PEINHPIRES, IS5 e AN A= (081, gk
— WK I, KA EEAEDL E MTE RAE K S A
JHRERR T RE R, HEERIRARR T EE
ERES 2R GPR43, HEMI 4] ERK-NF-«B {55
R, i CD4t T 4L & CD4*/CDS* T 4l
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Lbfd, FF42Em CD19+B 4 E 40 tk, scBiXt T. B
R EL A 5 T RE A I R R %, BRI E
i o S )10

BT -FEA AT AR I PR VA 7 i d 1 48 i R 21
A Hh s NN E 22 5, FARTER AT
JHRUESE, AR AN RS T VR XL
B WFFCUESE, B ER-FROREAL ] R TGF-B.
TNF-a. IFN-y [F3Zi% 7K, 4EFF Th17/Tregs ZH IV
BN FE, 253 TME % HPRA, #Em
A KA 5 P e 40 B ) B T A KO8T, i — DRI TR
B, SAEAEYL B Wi 9 RE K G y% 755 7 TH A F
TR, HSEFEARRME, 1 e
RV G BB ERSZ Ik 43 (GPR43) Hiii 4y
HME ST EF (ERK) -NF-kB 15 538 5 13805 ,
A 1 CD4" T 4L bt 5] 2 CD4/CD8* T 1H, ##
- CD19* B 4liffd & 4 bk, SEIXT T B Ik EL4H
L) 5 ThRE A IE a5, B & 45 E e i %
REFNHPARA,
223 HAHER WRIEER A (PHEWE), BH
Ry ARG BB BR 4 BRI 7R AR
NEZ, BERARMRAZR HisH RS AR N
15538 n[ 0] NOD FEAZ /R i A 25 Mg AH R iR 1
(NLRP 1) R/ MRIEAL., W45 9 A0 X AR AR
W R RN s B AT BT B AT 25 R A% Toll ¥
A& 1 (TLR1) /NF-xB 15 5@, #Mlfe % HT1 1
ik e 25 B (R B SR A M LA AT ER LA
PUAM KT, T TGF-B 15 5 i@, k4 ma
0 5 W B A s A8 2480 XU U3 5 O L TR L
R G AR U B 0%~ R A 1] I E e )
EAIRE. WA, o ARG RIS
24k (NKG2D) £k, (EdtRikilg B, % L% . IFN-
v+ TNF-o K70, #ESh NK 4000 HIR I 5 i,
A5 i CD4* T. CD8* T 40 /KF, 4% Th1/Th2
g% P47 0] Thl Zm#%s, oG TME, MIMHIH|45 E
Jigea 1 2 A R JE M
224 ERIE EEGH AR S (IR,
SN, MR IR A2 v, BRI
AL HESRKE M, Az, 4
TrBCAR T, ERE LR RIS . B
%A T IL-6. TNF-a. IL-1P Z5{E 4 R 1 540 ik
KF, $ETH CDATT 4iiffg Lbfs]. CD4*/CD8MHE & NK
Y b, R E R RS . BRI EE
B, [RIE 4] 2SR FE AL ERE kI AE 2% 45 E e (1)

RAES KR,

TH 9 A B 7 D 1B R O T R B T U
B FRIEREAR” R B AN, 405 DL fele & 5o E ,
DI U ss; AL, BRI, B&N
B, AL Z IR AL . RS 2 T KT
Zx, FL&A, mAFEN . BRBIER. &TiFRA
Joi, R IE YU A 2 AL Z 7 AT EE STATS {5
S, 755 IFN-y b, B8 NK 40 /G s,
T ] &5 B it Fe 3]

NP RN IR U R k2, T A EiE
G, fEEEE M, PlE IS % Wot/B-catenin {5 5
IEERANE] M2 B TAMs 34004 B & s M Ass . JF
TSI, He Y om R R S dH MR IR S iE 1L e
J1s ZFEMBNH, SR G g% = 1 2 B
MRS IR . MERIEIRIR, VKA 55, iE
PRCLRE IR WHERES, B2ERER AL 250 E
HE— DN R AR T, AU e i . 4
FECARKE 2. th[F3E Rk, AR5 R S CD4' T i
CD8" T 2 ¥ ieg il 7K1, {2adk IL-12 TFN-y 5§
TP IR o, G EALAAR A0 Af G g% B TS
225 HAh IE R T 2 LT H R EER I
PREEES 7 I 25 RONFEAMACIRITT R, BB TP
HAR KiE HREEZIRP 2RI, 20D
TEILARE . EARER . Z A FIAEMEN 3a
(Wnt3a) B-catenin K EMEIR 1L B-catenin [1)5K HRIA
7K, I Wit/B-catenin {7 5 38 HE ) 5 0
3T A 2 45 1 9% 1n) 5 L e () A g RO

gR BRTIR, W2y T R4 B g R b
W Z @A T FEAE R B SRR . s ERIERE
77 WUE 7 ZEARGE) DMER RO
BN, R FIEAETS AR L R M1 Y B R
faMAl B2 N Tregs BUAS S5 3 4500 B4 i Jeg G0y U1 1)
IAEE, 7 RILHEE “HRIEREA” B JE
AR ETT (s R -FoREALD DU IR iRy
¥y, L EEE Thl17/Treg 40 F-#5. #%] ERK-
NF-«B {5 5l #5557 Ak TIME, (W8 “<if
WLATHIE” BAEAR A s BHERE T
JEVS ST SRR RGN, s NK
PE V4% Th1/Th2 4014758 s LR fei B
%, SR WIS BT bR IERVE
MRETT (WS AT DIEFIBH.
FREFELEE Ni%C, B HH] 2ORE R PR B0
STATA4 15 S I8 B S5 AT BT TR “ s AL (o6
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BEHERE . AN, TEPVR IR T 4 2 78w dE
il Wnt/B-catenin 15 5@ %, #t—D LS5 H T
AR . ERAFENGEEBEE I E S &R, (HH
TR “HRIEAEAR” BEIMIEE S, Bl iR
an LB JE R A, B U A RA R A R X

Bl BE AR DR 48, kb A LS
PENUAA G S HE R 2 20, 78 W R P s
WG BT BRI

w245 52 R 7 B R AR 0% G B AR T TS L
T A AL 2 45 2k 2.

®2 ARG EEMEREXREMEET RS EMERERLE

Table 2 Mechanism of action of traditional Chinese medicine formulations in modulating tumor-associated immune cells to

intervene in colorectal cancer

gt 2 BN AR Y FES B
HAPKE  TUE T HCT116 41, 16 mgmLT (i P53. DR4. DR51, NK1
C57BL/6 /MR 21459 kgt (WD)
ZH ARG BALB/c-Hpd1 /Nt 05gkg? Mi11, M2|, MDSCs. Tregs|
T g 510 HCT116 4y 12mgmLt (4D PD-L1}
BALB/c /)M 229kgt D
B BALB/c /)M 1.725, 2.310. 2.895g kg M17, iNOS. IL-121, M2}, Arg-1.
TGF-pl1|
FNE iR EE 716469 MC38 ZHJif 30, 90 g mL? (4H) MI1/M21, iNOS. IRF8%,
C57BL/6 /)N, 116. 232gkg?* G Mo-MDSCs fiortbr
ez S BALBIC /MR 30. 60g kg’ GM-CSF1, HPIERIAIAL. MERkI4Mi
FEMEAmA
S 7yl BALB/c /MR, 04g-H1 IFN-y. TNF-af, IL-4. IL-10],
Th1/Th21
NG B - FARTATIE BALB/c /M 3. 6. 12gkg! TGF-B. TNF-a, IFN-y|, 44 Th17/Treg
AT e N C57BL/6 /MR 6.825gkg! GPR431, ERK-NF-«B|, CD4'T.
CD4*/CD8'Tt, CD19*Bf
FMBE s BT BALB/c /M, 6.825. 13.65. 27.3g kg NKG2D?, CD80. CD861 CD4*T.
CD8'T1, NK1
ERMLE R C57BL/6J /N 9. 18g kg™ IL-6. TNF-a. IL-1B| CD4*,
CD4*/CD8*. NK1
VAR T HCT-116 41/ 0.1%. 05%. 1% F#jMiE  STAT4T, IFN-yf, NKt
NK-92MI 41fg
FNAHAL BALB/c /MR, 19.2 mg kg™ CD4*T. CD8* T4, IL-12. IFN-yt
HAh TEPVLREE T C57BL6I /MR 10. 40g kg Wnt/B-catenin i |

IR =1 SR A N A i 1T

t-upregulation or activation; |-downregulation or inhibition.
3 HESRE

Wy, AT 2 A0 R 1 ) [ R
G NARIE S A RAR KBTI RS2 %
FEAL 2B RS, HA R RN K AEFL,
FE 42 45 B i S L GO 55 777 T8I 8 30 e Ry 1
R . AT g i A 3T A >R 2 24 TR 4 R A
KA 5 40 MBI Ve 25 E s R 9T, RILLL N A% O
e (D AEPZRETERS T, MR R EES T
ZHEE. EEAZE. B wER. AR, H

W2 IR S BRI U N s BRI
RGN, FIRIT R 2RI
aAFRIE BRAHERE. ERE. () BUARRE
BURMAET T 4HME. ERE4IM. NK 48/, MDSCs k&
DCs %, Hr T 405 EREgH B A SR L dso T
2, M TERIZNH . B 4 S I S % 40 B HO B AT
TAEXT S . (3) FEfE g T, SaTs
Z 4 hF TLR4. NF-kB. PI3K/Akt/mTOR. STAT6.
Wnt/B-catenin 5@ #%, HA TLR4. PI3K/Akt/mTOR
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L FH 5 52 R o W FRUESEE, FR 24 m] I8 A5, T 4
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HH T 5 45 G P R AU I R AT 0

w2 245 R 428 iR A O 9% A T T 4G B Y
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I,/—"»\_ - L = /'/h'\\ \(L’
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Fig.1 Mechanism of traditional Chinese medicine in modulating tumor-associated immune cells for colorectal cancer
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