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Research progress on regulation of tumor immunesuppressive microenvironment
by extracellular vesicles from Chinese herbal medicine in cancer treatment
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Abstract: The formation of the tumor immunosuppressive microenvironment accompanies the occurrence, development and invasion
of tumors. The tumor immune microenvironment exhibits characteristics such as low immune cell infiltration, high distribution of
immunosuppressive cells, a low pH, and high levels of lactic acid. These special physicochemical properties not only maintain the
regular occurrence, development, and invasion of tumors but also lead to the resistance of tumor cells to clinical treatment. Extracellular
vesicles of Chinese herbal medicine are a new type of natural active substance that has emerged in recent years, derived from the fresh
juice or decoction of traditional Chinese medicine. Its composition includes lipids, proteins, nucleic acids, and small-molecule active
substances, and it is in a spherical nanoscale morpholog. Studies from the past decade have demonstrated that extracellular vesicles
derived from Chinese herbal medicine have broad application prospects in the prevention and treatment of tumors. Their advantages
lie in their ability to regulate the tumor’s immunosuppressive microenvironment at multiple targets, activate the immune response, and

enhance the anti-tumor immune response. Exploring the mechanisms by which different extracellular vesicles from Chinese herbal
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medicines regulate the tumor immune microenvironment can pro

vide new directions and insights for tumor immunotherapy. This article

reviews the mechanism by which extracellular vesicles from Chinese herbal medicines regulate the tumor immunosuppressive

microenvironment and inhibit tumor growth over the past decade, providing a new direction for the application of extracellular vesicles

from Chinese herbal medicines in tumor treatment.

Key words: extracellular vesicles of Chinese herbal medicine; immunosuppressive microenvironment; antitumor mechanism;

immunotherapy; antitumor application; clinical application
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Fig. 1 Sources, regulation of tumor immunesuppressive microenvironment and clinical applications of extracellular vesicles

from Chinese herbal medicines



FE R 20256108 #5635 B19H  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 19

* 6877 ¢

1 B EVs WEAMR
1.1 CHM-EVLP @A

CF IR E Y] CHM-EVLP 07 R E %
HNLLUTR 4 #5300 DL 34K (multivesicular bodies,
MVBs) i&f%, & CHM-EVLP JEIH) 3 Eigz, F
1 1967 4F, Halperin P i BB R I 7 #HES B
KR EVs, HAEFSM A /R T 1X8 EVs 5k
JRT MVBs, FAE -5 2 5 S R-& ) B R T3CE i A
WL, @A FEPHPESH f 2% Cexo-cyst positive
organelle, EXPO) &1, fA/E THED4IMir, it
FUREA M BRTEXUZ RS20 H 28 5 o B i 7 A 806,
HREIZ M ah 23 )32, {5 dn, JPLRE 7+ >KYR ) EVLPs
FEZET EXPO B, @WiikE, MKRT
MVBs 4%, RIEIEE R LLEVE R — R 3 Az i
R, B RAE YA KSR Z RSN E
77883 T 2 SRR SR (A, R AR 4T o e
A 1) I AR AR K AR B R R R BT A AR B DA
ELVPsBY, @4NufEFrseroigss, T shdn
M, ARG A A I AR B AR A S R AR R
T2 EVs IR T/MAE. 24517, CHM-EVLP [
FPEIRAZE FEALSE MVBs. EXPO. WA T 14 4
PR AN 7 ZORIER CHM-EVLP (184 2
SRR . RIS SE. AREIBOLRT
SO, X LG R A o AE — e R §ZI CHM-EVLP
S TE. ST CHM-EVLP B AL H] I 7T
TR TEEE L2 IR T, EERBUELLN i : Ok
7R DAMGH B B R 3R EX CHM-EVLP, \H1 2%
F b R B — S gl K kL, I Bl LR IR ITE
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TEARNFIR AR B N, — S AR & A AN

3, TEWEZHKEY CHM-EVLP FI%Z {440
Z 1A) (R AE LA FH B A B, mT DA B 7o 3 o
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$2 /= CHM-EVLP (W& N AR B .
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Ry, BiEERSE. B HE2E. Emms
. f£ CHM-EVLP KRS R e IR BT
L ATRURIEDLR . DU, UM SR (R B0,
il hn, FHIE N 5105253V H v RO i ik AE AR 2=
EVLPs #7245 EVLPs Hia il 3252 — HA S
LR, PIERER, PTERM B R, XN
o CAWARTE R AR PUMR ST
142 HEREYF  CHM-EVLP MR 35N
RNA, 45 siRNA . f#{/)» RNA(microRNA , miRNA)
KAt JESmhS RNA (long non-coding RNA, hcRNA)
&, REHBYIBEMYER. KE. BN
A B O EE L (P T A 4SS,

1.43 JEF HEFifZ& CHM-EVLP fZEAE S, X
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T4EF CHM-EVLP (&5 H R AN AN H 28 5%
HBO, Gk, 7L R EEAFH LC-MS X CHM-
EVLP #EAT I8 5t 25 2% 4 A0S0l BLA i 9T AR 52,
CHM-EVLP [/l 53 20 53 VIR NG At g 3, i i 45
FEHHR HBEREEIEAL (phosphatidylcholine, PC)+
T %t £ % (phosphatidylethanolamine, PE) Flf
JIERR (phosphatidic acid, PA) ZE4SAEIE JEE0557,
R REWHFTEYINR £ CHM-EVLP [H]JERL
MY # e vkl 5 HEZAEH, (HXF CHM-EVLP 1
WAL . Bk, ALELSEGZMIREAR,
EMRAE CHM-EVLP Bl AR, a7t
HETE M AR B EANME
1.44 FEAK AFEF CHM-EVLP £ HAF )
T A, XIE R % CHM-EVLP ()43 W 3445 A1k U5
FEJT (s 8T, AT N B3 VR B A A
Y MEAE T CHM-EVLP B2 A R 4L, M
RITIVMEFSEENEARE R, UFEEOR
KA ARG BEALIS K ISR AR AN G L BE AH O
FALS, Hur4%e Mot CHM-EVLP 543 R 5%
FEEREERAW Y IR & AR AR L.
Ll LYKIRE) EVs )5 % € A8, CHM-EVLP
(VS T o 45 5 A T I B ST AR HE AL 2
Xf CHM-EVLP Hi7 347 % 28 VI 75 01, wI LA
it it CHM-EVLP AN[E) 50 8 F
2 EZ EVs BiE R R HEIHERE RS
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S 2 ) SR BT 1 SRR 8 A A AR BT e S T ik
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(vascular endothelial growth factor, VEGF) [ %
RIS OB AT B T RO, T4k, CHM-
EVLP £ i U O BIF S0 B 8 1 I, 2 % CHM-
EVLPs 57 1l ) A VR ST RCR1), Rl
T JH I8 A B ) O 5 B R A o B AR B
87 ) Ry 63641
2.1 BEEEMARTIEE

E VR e R EEA Ry, B2
FRFALE , ARG BERI H B F 22 5K B 2000, Cao
LGRS EVLPs BEMS I e S e 40 i A
5io HALHI 3 @it Toll #5244 4 (Toll like receptor
4, TLR4) /BEFE LA T 88 (myeioid differentiation
factor88, MyD88) 1554/~ F E Mk gufutift, @it
75 M2 YA A ) M1 R A AL SIS 4
CEPNTIR > ST WGy O 2 (1T i AN < R
PO, FE N -MIUERRTh Y, BE
I 23, 5 EVLPs B G i1 S
JEFFIE. Liu SFSINE H 0 @4t 7 EVLPs,
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AMP synthase-stimulator of interferon genes, cGAS-
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TRy, BB PUEIEH . Yang SOV FE A2 EL
FEBE EVLPs, W70 AU AT A it EMELR AL A M1
AL, FEIESRANMEEE T WRE4HMf (cytotoxic T
lymphocyte, CTLs) IR, MISZELNT = BH 14 A
iR (triple negative breast cancer, TNBC) HJH %K
1BY7 . LIRBF RN, 52y EVLPs A LUE IS AR
5318 % I DL g £ B W 40 i 3R BN O AR AL K
FEHUMIRAE A, SEIRT e Se Be 4  fo A B5 P 1)
HI,
2.2 8 DC WiEM

f£ TME 1, DC 7ok, AL TIf 251
JRENZLN. T 4ifrh, dEmipch T 40 (5
TEIERRIR AN DGR IKBNR KUY, Wang 5571
KT H A8 M 9 K BURL 9% B Chybrid membrane
nanoparticle vaccine, HM-NPs), IXFhAMHALIE 1 AT
DA 5i DC R B AR e Hi R e U2, i DC
e Xu FFEPRIL PR SR EVLPs A DLESE i
TIIRIT, HIREEERIE S v8-T 40/f1, FHCR
& y- T3 (interferon-y, IFN-y) P24, FETHifE
P PEAIUFET B AA-1 (programmed cell death ligand 1,
PD-LD Wp[RIFEF, i DC 403 SUM R 4z .
Yang ZEUARBIIR H BEH EVLPs 1] UUMEidt DC 4ijig
AI3E5E, 1A R SRS F-a. (tumour necrosis factor-
o, TNF-0) MEAAESNZK-6 (interleukin-6, 1L-6) K]
AKF, SEERANMEEYE T Wk ES 40 B 7 Mg SR VR
MM MEE TME. S8 A F5840 DC /31 “Pi
JRPE R-T /530”7 HiLDike, Y EVLPs A &%
A EEAMHIE TME, IXENIE T “DC HXZ5R0E ” 7E it
Jo o B IRTT TR B IE
2.3 EIE T 4

TME #& T k40 B3 i F 40 ek gd Dh e i) 3
BERFREDS, Kim UKL S EVLPs 1E KinZH 27
HHORE A R I Rk £F 4E 41 i ( cancer-associated
fibroblasts, CAFs), [FIBH0 CD8" T 41/
WM T 400 (regulatory T cells, Tregs), 3%
it BBB 3 5E A4 R 5T A A e /3177781, Chen
ST R FE I HR R EURI 446 R 2R EVLPs, TEARN
CL B IR S BA P e AR . HLEIER T 45 3R
By, Z%m EVLPs dEid F i B i 4 0E 55 (-1
(macrophage inflammatory protein-1p, MIP-1B) Flj&
BRI FHCAK 9 (chemokine ligand 9, CXCL9) FE[F/K
S, BET E N SEEE CD8' T 20 H:AH Sk I 5 2
MBS A FIEE SRR IR AR K. FAE

) EVLPs AMY AT DLE 42 T g RE T,
R H I G 2 ) P S T B A A R T X e gk T
IR o IX 2 BIREA) EVLPs L% AR G i 40 A0
FEASE T UM RE R Sy, Nl ST “ 4
PSRN RS $RAL TR T &R
24 EIRIER K HEEINEE

i3 1 7 A 2 TR 20N 5 48 A A R R R 1
VB, TEMIR AR A K. RPBMES B RE
HEAMEM . W TME 58 i A8 5 & s 8
TBIT I ERRE U7 FYIH R — Rl 2 AR A
e 410 B F) EE L2 AR, IR B S E R 2
TI6IT B i . M S 2 MEAE . Yan B0 IR
MASHH T 538 7 EVLPs. JLA[/EN—Hhm 2
5 TE miRNA BIEGUKT- &, it 8 IR B EE -3-52
P (phosphatidylinositol-3-hydroxykinase, PI3K) /
B H¥EE B (protein kinase B, Akt) /MHiFLaI¥YIH5E
M5 K # 8 1 (mammalian target of rapamycin,
mTOR) 15 58 B4 FL M A= R i i 2k
o G FEAMYAESE T CHM-EVLPs 1E A 350 2
IR 6 BRI ES, B T CHM-EVLPs 47
TME I Z4E35 1. WG 18 a3
{4, CHM-EVLPs 175 [ I b Ak R 2 | B[] 802811
ML 2% = KAZ OBk ik« AR 75l i 2 e T RE A ok
i WP YEEE IR LR R R BRIk, )
CHM-EVLPs ¥ [l RBF 7T, 2 SEI G e A B4
1) E A
3 CHM-EVLP iz % & iNEIMIMEEMEET
FRINA

JIRE S Va7 R N IR R S I B, B
T OIS B SRR 1) 5005 R GOR X PR . AR
1M, TME (1) SR i 4 i PR 7897 R . i
TR, CHM-EVLP BRI HMURR I AR P R AR 2R
YR BARRR I, 3BT SR IR S R T T S A
Ko XL EVLPs MY Z A AEYE >, I8 RE
A R AT RE E YR TME, R ELH £ 58 5P
[F%N. HAT, CHM-EVLPs 7EBHRIATT o i N
FERETLUR 2 Pk,
3.1 CHM-EVLP B—Jr AR e R BUE1ER

CHM-EVLP {E N RARGIKE A, {EELE TME
H I B S RO A I S X e
(BB S EN M) W TME i,
DR Ve T A TR R AT

ANZ EVLP AJ i X EHLH 45 TAMs R4,
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BE R LZ: TLR4/MyDS8S8 38 4 3% - FE 4w FE TAM s [
M1 B4k, BETAIS] R OB A, @R Pl
Janus ¥ (Janus kinase, JAK) /&5 ¥ 5 FIFE 34
W Al ¥ 3 (signal transducer and activator of
transcription 3, STAT3) 15551/ F M0 BV &
oAy M2 RS, B 7 AERF TME, CHM-
EVLP 7] LAELFAE T e 40 M A4 R /R
Zhang “EHF LR, K114 EVLPs W] L@ B
AT ST (apoptosis-inducing factor, AIF). B
MR -2 MG X B H (B-cell lymphoma-2-
associated X protein, Bax). MR KL AR EA
li-9 (cysteine aspartic acid protease-9, Caspase-9)
(1) 232 A1 b TR 200 D FRY 9 Sk A0 o) PP £ 32 e
M EVLPs iid i 3 M N 75 1% %0 (reactive
oxygen species, ROS) Fh&r, 5| &4k HL A7
AR, BRI Go/Gy 1 i E A . (R
I 3 T 53 i R A T 4 B ROAE, B A P R4
) JF e R 2k f2 181 B B3R CHM-EVLPs, Al
A9JIHY EVLPs AJ LU 0% ¢GAS-STING J6K 4%
PG S5EEk, EmE M2 ERRZEY M1 E R4
RAETUMIREAEH , LS AMH] PI3K/Akt/mTOR {5518
B, #0i VEGF 236, PHITA B Ao o
IR, BB BR A AN G A ) TME, 915 e
(1A= K L08801, CHM-EVLP H & MRk 767 & P4 7] LA
BLAR 1 R e AR SRS P B S AR e
PR TR A LR A
3.2 CHM-EVLP ihEZHY L MEIER

CHM-EVLP {E N1 R 1259514 844, 7T LU
RS EGH) TRT SR BB T T R Sk
B2 My 7L W [E B R

Kk EVLP 5 B A4t PD-L1 Hifk, fEf7iE
P vo-T A Fe it LA S TFN-y 733, 381
VR PD-L1 ek 8 o G2 o A s 40 1) 7 P
IRIEZIB], Yang EBURE5TRY], /R EVLP fE
NI IR BRI EA ST 250 5-5 K i AT LA I R
25 J YRR i T2 A1 1) R 40 o) 1 s AR 400 i 1
J&. K EVLP 8L N iR 205/ MA NOD FEA2 {4 #
% 1 (NOD-like receptor thermal protein domain
associated protein 3, NLRP-3), %% i1y i 24
3 B[R] B A GO ) 2O B - IL-1B BKF, 5k
I G P 4 W (R A ) 0 SAER A0 g AR
CHM-EVLP 1y #3158 3 A 3535 S SO ml LA Bl
PSR & G T AN R A2 1K, Zeng SESSIRHL 7>

B PZE EVLP, R NI AR IBIE L GRISe m 4k,
TENCIESRAT T, il S AR A5 155 e g 400 i A A= 47
PEJEMERET:, RN B S A R SR 2
EVLP 0% DC F1 T 4 ()3t HhEL2y EVs g
SA0IT 245 BT SRR B G 5 e A s AR R 64
FIFEF, MBI 2Pk, RSN, ©hE
I A HIE TME. 55 5005 R PR 40 i 31
To. RIS 5 I8 B SR R 2 W P MR T AL
33 N

CHM-EVLP A8 [ A 1 A= W03 14 B 40 A AR
SRR EARRRME, TEVTE TME J7 I B3
. LR RIENRE T IEE RS RN, &
I TME, & RAFRIEIEFAE D FNIT . JBUT . 6T
FAREIRIT 25, CHM-EVLP #RAAHL T 22480 5 L 1%
BEMEAVA T T 770 I L SR O I A Y % 40 i T
BE. RN SCHES SR . i S MR RAET AR ik
# TME %2 FLHIPh R ESUMEER. &1 R
GUZE T ANFHP 2RI EVLPs R HAZ O AER
MU, 288 T CHM-EVLP 1E R MR TT SIS 12
FEPEFIT FE AT 5
4 CHM-EVLP % TME BllEKR#M R

AR, WERN R ESE EVs RN FIJT R T %
I AR RE . AT, X LI K Z AR IE FLah YK
VEHIAH 4 FEVE (mammalian-derived extracellular
vesicles, MDVs) I+, TiX CHM-EVLP Bl A 70
FEX /5188901 FE sk 29 10 459, X CHM-EVLP
(I PRI 7 32 LA R S50 ¥ T T AR 9 25 W) A% i
RGEFHIN . AR T 56 I PR B 2
(https://clinicaltrials.gov/) b R GIE PR AL, FH
LG 4 T RIS 76 1 301 158 (NCT01294072)
W, & EVLP #H TR EMER, IS4
EVLP {E 1E % 4 e g v ik e . n—m
W IR ARIREE (NCT04879810) A2 EVLP i#i%
LWRIBIT RIEMEMH (inflammatory bowel
disease, IBD). ZikI LAl 72 EVLP Bl 5
LU RIS VA IBD B RER 520, DL
J¢ CHM-EVLP 7 IBD &3 H ()% A A 52 1%
X 2 TilsARRIGIER T CHM-EVLP 1E N Z591% 3
AR TENR R A, IE SE T HAE R E AR I IR
Zath. b, Fi4h 2 TilmpKids: (NCT03493984
Fl NCT01668849) 43 HIVTAR T A2 22 F1 75 Z5 K IR 1)
EVLPs i % F2 0§25 AE B3 18 P 28 05 1 g
LK & RIR ) EVLPs J697 Sk Al s P B


https://zhida.zhihu.com/search?content_id=171231655&content_type=Article&match_order=1&q=NOD%E6%A0%B7%E5%8F%97%E4%BD%93&zhida_source=entity

¢E B 2025E10H 565 19 Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 19 * 6881 *
#* 1 CHM-EVLP 7EiFZ B RERE B i R
Table 1 Application of CHM-EVLP in regulating tumor microenvironment
R AN PRI 259 ] YEHIBLH SCHR
BRI i 20 LR EAHAIF. BaxZ53RiA, % Caspase-9 19
ANz RORH iid TLR4/MyD88 {5 5l Bt IH0d EMELH AL [ M1 Atk 38 66
I CD8* T 41 a5 i
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