F8 B 2026F5H $£57% B10H  Chinese Traditional and Herbal Drugs 2026 May Vol. 57 No. 10 « 4063 «

ET “ERE" WLRT  EZ5E1E IpEAE X B R AR A H T AL

A, x F | 423, MEA FRF, A =24
WA MR EERE, WIE KV 410013

IFE 2 I 250 A HR B S e 55 S5 AR D e AR LR R AR AL, IR K> 410208
WIF R, Wi K 410208

WIE T EAREE —MBER, W K> 410007

b=

B OE: WA R4 (tumor-associated neutrophils, TANs) &3 5% (tumor microenvironment, TME) " Ijfg
AT IBPEAR R S A, FORNENEAL . ARAG T B R A BS54 R (neutrophil extracellular traps, NETs) JERIRZIR

W R A R R S N . TANs MRAGKAT S NETs i BETE it IR S ie b i ) oc s Ll o TR ER “RBIREE 7 ROl
TANs DjBe R %YM 1B M2 TANs ThRES W AR A HIHR, 8 BL4520 TANSs /-3 IR iR i B0 158 25 5 o BELRR Al

P NZEIRS) TANs S vEIb R AORERCR . PEEELI S, Z2RAMA, WHERT. (B, ERREEEYE,
HUE S C-X-C £ 7tk E TEIA 1 (C-X-C motif chemokine ligand 1, CXCL1) /C-X-C £F#atb [T %44 2 (C-X-C motif
chemokine receptor 2, CXCR2). WfRELILEE 3-W i (phosphatidylinositol 3-kinase, PI3K) /& [ B (protein kinase B,

AKT). #%HT-xB (nuclear factor-kB, NF-xB). {555 T R FWEHE T 3 (signal transducer and activator of transcription 3,
STAT3) Z:{5 5 iM%, ] TANs FH SEEG L. A7 NUN2 B P, 08> NETs A, #Eimekss TME S isibiRas

BRIt e . SL R PRI G A, RS TANs 1R L & FL 5 R “Bas” o0 mdLm ATEREE, 45
B UL TR T R 254 TANs PE R4, a2 Hu s R R SR R SRR AR, SR EE TANs $ERVAIT 1)
T R 4 G B SR SR AR O IR S .

KHEIR: EACEE: PEEZS: PORAHSCVERIEN: R IER S R R AR AL R i S

FEDHES: R28S XHERIRERS: A NERS: 0253-2670(2026)10-4063-17

DOI: 10.7501/j.issn.0253-2670.2026.10.033

Antitumor mechanism of traditional Chinese medicine regulating tumor-
associated neutrophils based on “deficiency-stasis-toxin” pathogenesis

TANG Yinggang', LTU Jie* 3, LIN Ting? 3, HE Yingchun? 3, LI Dongfang', HE Lan*

1. Hunan Cancer Hospital, Changsha 410013, China

2. Hunan Provincial Engineering and Technological Research Center for Prevention and Treatment of Ophthalmology and
Otolaryngology Diseases with Chinese Medicine and Protecting Visual Function, Hunan University of Chinese Medicine,
Changsha 410208, China

3. Hunan University of Chinese Medicine, Changsha 410208, China

4. The First Hospital of Hunan University of Chinese Medicine, Changsha 410007, China

Abstract: Tumor-associated neutrophils (TANs) are immune cells with strong functional plasticity in the tumor microenvironment
(TME). Their infiltration, activation, polarization balance, and formation of neutrophil extracellular traps (NETs) profoundly affect
tumor occurrence, development, and immune responses. Polarization imbalance of TANs and excessive formation of NETs are key
mechanisms underlying tumor immune evasion. The core pathogenesis of “deficiency-stasis-toxin” in traditional Chinese medicine
(TCM) is closely related to the abnormal function of TANs: deficiency of healthy gi is the fundamental prerequisite for the abnormal

function of TANSs; intertwining of phlegm and stasis provides a pathological basis for the pro-tumor microenvironment of TANs; and
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internal accumulation of heat-toxin drives abnormal activation of TANs and amplification of inflammation. With the advantages of
multi-target and multi-pathway effects, TCM regulates signaling pathways such as C-X-C motif chemokine ligand 1 (CXCL1)/C-X-C
motif chemokine receptor 2 (CXCR2), phosphatidylinositol 3-kinase (PI3K)/protein kinase B (AKT), nuclear factor-kB (NF-«xB),
signal transducer and activator of transcription 3 (STAT3) through therapeutic methods including reinforcing healthy ¢i and eliminating
pathogens; resolving phlegm and removing stasis; clearing heat and resolving toxin. These methods can inhibit the abnormal recruitment and
activation of TANS, regulate the N1/N2 polarization balance, and reduce NETSs production, thereby improving the immunosuppressive state of
TME and blocking tumor progression. From the perspective of integrated TCM and Western medical theories, this article systematically
explains the tumor regulatory mechanism of TANs and its intrinsic correlation with the core pathogenesis of “deficiency-stasis-toxin” in TCM.
It also analyzes the functional mechanism of TCM in regulating TANSs based on existing research, which not only lays a theoretical foundation
for revealing the scientific connotation of TCM in anti-tumor therapy but also provides core theoretical support for constructing a new
integrated TCM and Western medicine strategy for TANs-targeted antitumor therapy.
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Fig. 1 Pathological mechanisms of tumor-associated neutrophils infiltration, activation, polarization and NETs formation
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Table 2 Anti-tumor mechanisms of Chinese herbal compounds and herb pairs via regulating TANs

S Rl ik iRk FRS fE LA S EP‘ML%WE% j}%
k3 MR ik
N SN NI RN AN, SRR CRERIK IR Sele RIACH EAMMDLAL GlgL 41 il TANs fg % 84
% LR TR, Ak M Cdad ik CPiEkigim) %5 il TANs
PR A I N2 B fk
WA WRA. B, B OBRGR. AMENER  SER (BFE M5 ERKISTATS [55iEH; KAE #0H NETs B, 8
it i B 2H g EER ka2 0ty IL-1. MPO. CitH3. ERK1/2.  [#1% N2 % TANs
g NSV TN STAT3. p-STAT3. p-ERK12 & 4l
HRE, kT, SE3n
fERE, HE
gy HE B EEE. SN g HYER (RS T T CXCLSICXCR2 i, 41 4 #0%] TANs 24, 86
RZ. BARILE  HEE [ikegi 2wty MAPK & B (135 TR Arg- FRI% N2 % TANs Lt
L RIE B 1. TGF-. IL-6, L4 ICAM-1 i
R %5, T
W
PR = R RE. ITAUEM. BRE IR (B FH 40| PISKIAKT JEH, FEIC IL-8. | NETS R 87
HR. mRE K ERES EUBie)) ki-67 & &
T2 HEFE
wAR A% KA. W S5RE. BNRE  SWER Y T® R IL6. HIF-lo. IL-8. H3cit. M| TANs 4. 88
il BEOEEC, d, WENGS ERE D) MPO. CD18. MMP9 #ll ICAM-  #ii# NETs A
5, ik i 1. STAT3. p-STAT3 fIFik
K7 KE W B mmAR i BB (T T TRB M- M/MRIER; & M5 NETs kit 89
N R PAD4. MPO. NE. Cit H3 it B
KF
- HE, #A ARG i BB (R FH 0 Coa/CBa R B, FHIILIEH 1] NETS TR 90
ELYN EUBieD) fk C5a. v WF. TF., P-%#%,
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KF: BARARA L H Coa R,
MPO. CitH3EA&E
HOE R OHE.IEL R E0EE i iburs, i MAPK/ERK {55388, T idlhiEhafz 91
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AiE bop D
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Table 3 Anti-tumor mechanisms of active ingredients of traditional Chinese medicine in regulating TANs
Bl T TS FEFIALS 548 iR
MERER. 3 M. % AR GRS W/ IL-8. uPA. VEGF. PAILIFR:L; Bl 0% TANs 354, {2 96
= OEE S L) TFPI-2 #E TANs 7] N1 %!
B Bfrs DR st
L} %
BEFILE &0 il ISR M STAT3ICXCLS {55k, 41K MPO I ) NETs Fh 97
rERT Cit H3 & &
2 g
FERKEERE  KHE Sl MR FIREBAANE L PADA Rl cit H3 FIAKT ] NETs K 98
(R
BEAL)
BEER B JREE R SR 304 IL-6/JAK2/STAT3. PI3K/AKT A1 MEK/ M) TANs 5845, #1099
i) (Ffik  ERK/p38i@#s; 4% PADI2, H3CIT, # NETs
AL MPO. ROS FEiAKF; il EMT AHoCE A
(#4556 [ (neural cadherin, N-Cadherin) .
WEA (Vimentin, Vim) |#1%i%; THT
PeFrEY) (SOX2. OCT4)
ZEAfIBE 5 AR SR K MPO. CitH3. TIMPL & & M TANs 545, #1100
i A % 1 NETs & i
BEAL)
SE S FERt AR BT S SIRT1, K MMP2. MMP9. N-Cadherin  #0 NETs AL 101
L1 7 AL 0 Snail /KF, #&# E-Cadherin ff17KF
BRI R
Bk 5
BRI
HER % Jie YR RCHA LT MPO. CitH3 &, BB 0% NETs Bk 102
(EF#®  TNF-o B IFN-y Fik/KF
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VEGFA. TNF-a. MMP2 Fl EGFR f{17KF,
FtiE HO-1 H Nrf2 Bk, FHat8d Ay
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25 “ERIEREAT” RIELAEIRIEA TR 2 RE A
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ERWNLEERE, HPUREWEEMBEAM. 2
Bt CTCs EEMIREE, & “HIRH L PRt
fithy “HEEN LD WANTHE I ST 2 —.
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PI3K/AKT i 4, B#{% IL-8 & &, 4% TME A NETs
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HGENUAR R bR, B4 iR 4 K S A2 1
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ROS (7246, (it P R A0 B A T e Th g, B B0
/DIt TANs IR, AT fes 2k e 1031,
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GIREAERL, 48R T 2 2 R0 ST TANs 1R
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W EY TME, 123k TANs tfbim) N1 BUE6Ar, 2
PR RSO0 P a2 b 24 B2 U e |
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ek

TANs TE R e 2 R4k, AR A5
SIS TME A H A0 i AR B B AR 4L
WA SE Az T BH o o R kLT i 23 4 Y TNF-a.s MPO-
IL-1PB ZE40 K775 TME " BE R SEPTIREIEH, 1B
AT BB bR & 0071091, H b AR K AR B b E ik
T TME [PIRFS « 207K P RIS 53 % ) Is A5 5
AR B IR N T I AL .
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AR RS, oMb 40w 12 0 T
RS HE TME, H & TANs TR £ 4T
BGACIRAS, LT ERIE “3EE” A TRHIE, BiE
W T R AL Ih . ZHEFARAE RSN
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FHERIE R, ST 2 HA R P RGN -
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AR AR L o 24 P R S A 1 3 [R] 4
TMIX LA, TME (52007 18 5 TANs 1) HAE
SEHL . 1R 2 e B e = 9 I L R e AT A AT 40 ik
TGF-B J CXCR2 Pk, € A SE4E v MR 4n p itk N
TME 25 H IR0, Az i) TNF-a
EINNG i AN 0 UE] s P S P A e al i v
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H 1 o MR e 240 B U 38 0 {2 2 TANs /£ TME H iR
T B m) N2 BUARAk, $0d] CD8*T 20 i 4k LA HI 55T
JiE G e 3S) . F IR A () 1 45 354278 TANs 22 TME
P S i 5 i R P I O S A A . Horp
FLAH 2 A 3 A R AR ) AR5, 8 o4 TME
2 R DA B 2 00 240 o P DX, S8 25 PR AT, 3 HLAth A
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(5 TPERRAE . 2 BERFAE S Al P PR - 3Rk i, gk —
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BN, AR S 2R T P AR . S R A
JEEEHMER, N NEERII T 17 I PR R A0 S FH 1)
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