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Macrophage Polarization and Anti-tumor Mechanism of Chinese Medicine: A Review
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[Abstract] Macrophages are natural immune cells with strong plasticity. The polarization of macrophages
mainly responds to stimuli in the microenvironment by changing their phenotype and related functions. In recent
years, studies have found that the polarization of macrophages is involved in the occurrence and development of
various diseases such as bone arthritis, skin diseases, diabetes, coronary heart disease, breast cancer, colorectal
cancer, and lung cancer, especially the metastasis of malignancies and drug resistance, through multiple
signaling pathways, including nuclear factor kappa-B (NF-«B), c-Jun N-terminal kinase (JNK) , protein kinase
B (Akt) , mitogen-activated protein kinase (MAPK) , signal transducer and activator of transcription 6
(STAT6) , Wnt/B8 -catenin, and mammalian target of rapamycin (mTOR) and regulatory factors, such as
granulocyte-macrophage colony-stimulating factor (GM-CSF), interleukin (IL)-4, IL-10, transforming growth
factor (TGF)-B, tumor necrosis factor(TNF)-«, and interferon-y (IFN-y). Chinese medicine is also pivotal in

the prevention and treatment of malignancies. In recent years, therefore, the specific anti-tumor mechanism of
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Chinese medicine and its active ingredients has become a research hotspot. The tumor microenvironment is
crucial to the occurrence and development of tumors. The polarization of tumor-associated macrophages is
involved in the proliferation, apoptosis, and metastasis of tumor cells. Therefore, targeted regulation of the
polarization of tumor-associated macrophages is a potential target for clinical treatment of malignancies. Based
on the research articles published in the past three years, this article reviewed macrophage polarization and the
anti-tumor mechanism of Chinese medicine from four perspectives, i.e., macrophage polarization, related
pathways and regulatory factors of macrophage polarization, macrophage polarization and breast cancer,
colorectal cancer, and lung cancer, and macrophage polarization and anti-tumor effects of Chinese medicine,
active ingredients of Chinese medicine, and self-formulated prescriptions/classic prescriptions. This study is

expected to provide certain ideas for the clinical treatment, basic research, and development of new Chinese

medicine in the treatment of tumors.
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3.2 TAMsH b 5FLIRE  FLRE RO s il
4 985 9, 2 X 4 o fee R R A BRE 1) B R U L o5 BT A
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{2 1 M2MPP.,
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AR A7 1 520, 43 SRy /0N B SV S L% (DDP)
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TPL A& A 45 b sk /0 i 98 21 2 b M2 I 440 Jifg 1 %k
A R 2 400 CD31 Y 3k 0 i 2
B I Al . 45 SR 2 W] TPL 41, DDP 41, DDP+TPL
2H 4T I L 4 T AR H -9 (MMP-9) , MMP-2, Ifil
BN KT (VEGF) , p-PI3K, p-Akt i 7K °F ,
DDP-+TPL A 1 il Ji 988 1) 1= 28 FniE 7%, H AL 7] fig
238 3 PI3K/AKY/NF-xB {5 538 410 il M2 L W 248 ity
SR A A SN RSl . =R R |
(CTHRC1) 1535 )5 , B WE 20 ifd 7 B-catenin ) £ 1k
FBE R AL 2 1 3% & T X B 4] . 4 SKOV3-CTHRCI
MK 3% LW W T 5 , B-catenin 3% 15 F1 STAT6
1% Ak 7K 7 76 B 40 i b ¥ B 2 TS, SKOV3-
siCTHRC 1 40 MU 3% 5% b1 WAL B R akkK - R F
R, #2758 CTHRC 1 1Y 3 %35 f B-catenin/STAT6 5
53 %R 3 M2 E MPPY
3.5 TAMsHW LS4 W 45 HEim s = K
UL R 9 E D R AT A DG FE T Y A DY KR DL R
R o &5 B 8 B R0 R 4%~5% , KIR £ 591 12
PR s A0 A 0 Oy 2 A A RRAE B T AR OC ', LIU
4 S ¥R 5 Wat 5a 75 MPP W 9 4 H L, 1 %
Wnt Sa 2 B MO FLWR 0, 223 do 45 R KB Wat
Sa i A MO I 41 it v % 31 9.8% CD 163" It 44
i, 2 M2 W4 A9 10 % . Wt Sa Hil 3 J5 IL-10
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Y 2R 35 43 WA /K SF- 35 B 3 TH R TL- 10 Bt 44 10 61
Wnt 5a % 5 19 M2 H2 4k . Wnt Sasl i 845 IL-10 43
W, 175 TAMS 40 Jifl M2 W) Ak, f5c 28 1E R i o 1 A=
KM . CHENG %"V B ot 45 f & B, B8-1, 6-75
B 5 RAW 264.7 5 U5 il M2 R 5 I 40 il 36 5% 3%
B-1, 6 i 3 BE A i ¥ 0E AKtUNF-«B {5 5 i #% ,
MAPK {55 %5 i }%/TLR2, fi£ #f Akt/NF-«B p65, ERK,
INK 4 # iz 1k, F 8 IL-10, CD206, Arg-1 Ft [K 1 &
HA ik, 98 TNF-o,iNOS £ [N FIE F Ay 23k, 41
R B-1, 6- 7 B B AT A2 9E M2 B i 40 i ) M
MPP, M i & 35045 E s M VE R .
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P i | O B 4 B g A 2 O iR Y i R A
7, L AL E TAMS (5] M1 % MPP, #L#] 7] fE
5 NF-«B {5 5 1 I% , PI3K/Akt {5 5 i@ % , Wnt/
B-catenin {5 5 1 % , JAK/STAT6 {5 5 il #% , INK/
MAPK 15 5 il #% M | 8 TNF- «, IL-18, M-CSF,
iNOS () 3%, N PPAR-y,CSF-1,CCL-2,1L-10 /1Y
FIBA I . TAMs A 7E W P i 8 19 i PR IG 7 B
T I PR S, HL AT RE A MR I6 7 BT 0 Ak
4 TAMsHRUERZGHMEER

VTAE S, WF 5T K B TME X3 0E (9 & A i R s
3 SCEE K. R X TME (59 30 74 4 4 56 AL )t 2
B, JE T TAMs W Ak B9 BF 9% 8Ok Bk 22, TAM s # b
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