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Abstract: Chinese herbal medicine-derived EV-like particles (CHM-EVLP) constitute a natural nanoscale delivery system sourced
from medicinal plants listed in the Chinese Pharmacopoeia. Exhibiting excellent biocompatibility, low immunogenicity, outstanding
ability to traverse biological barriers, and synergistic effects from multiple components. They effectively overcome limitations in
traditional drug therapies for neurodegenerative diseases (NDDs), such as difficulty in penetrating the blood-brain barrier (BBB) and
the limited efficacy of single-target interventions. This paper systematically reviews the biological characteristics and material basis of
CHM-EVLP, confirming its core particle size distribution between 30—150 nm and its composite structure comprising lipids, proteins,
nucleic acids, and secondary metabolites. It summarises separation and purification techniques—including differential
ultracentrifugation, density gradient centrifugation, and ultrafiltration/size exclusion chromatography—alongside multidimensional
characterisation methods. It emphasises the core mechanism of CHM-EVLP in preventing and treating NDDs, which involves the
synergistic action of four pathways: “inhibiting protein aggregation, regulating neuroinflammation, repairing mitochondria, and
protecting neurons”. This approach establishes specific in vivo action pathways for Alzheimer’s disease (AD) and Parkinson’s disease

(PD), while analysing suitable scenarios for oral, intranasal, and injectable administration routes. Concurrently, it identifies current
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limitations in CHM-EVLP research, including the absence of standardised extraction and purification protocols, incomplete quality

control systems, and the need for further validation of in vivo delivery efficiency and long-term safety. Future research directions

proposed include establishing standardised preparation workflows, constructing a “combined marker system”, and deepening the

validation of key bioactive component-target-effect relationships. This work provides theoretical underpinnings and technical

references for the engineered development of CHM-EVLPs and the clinical translation of TCM nanomedicines in NDDs prevention

and treatment, highlighting their application value in modernising traditional Chinese medicine.

Key words: Chinese herbal medicine-derived EV-like particles (CHM-EVLP); neurodegenerative diseases; Alzheimer’s disease;

Parkinson’s disease; nano-delivery systems
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Table 1 Comparison of advantages between CHM-EVLP and animal-derived exosomes
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Table 2 Comparison of commonly used purification techniques for CHM-EVLP

A ik JE 3 (5 JA PR J32
ZHEHE AL (differential  KKASTIRE BB HESREA. B&EYE SEROREMRMMA HUHRERE. AT,
ultracentrifugation, QUTVE, FE M K. SCERATERME  9pREMSLE; oy B H AR TR
duc) MEE” WIRIE P37 R RE I T 1 5 PRTHALE

HERLRE L (density WV H Y8, 2 JeJR K BRAE I35

HENVEZRAE
ARG . FER. R

Xf “AEEESRE R

gradient centrifugation, FEH 4LEEALT dUC s AR SRR HEEINURIH T 3
DG) EMEERE RVA JUSHE ¥
AR SR IR L I WA > F R DL AIBCK PTRERAEREI N SR BOKHI4 . FESIRSE;
Cultrafiltration/tangential ~— PIIAVRIKSE, & (E TFR) W TR BiEE 5 SEC/DG Bk i
flow filtration, UF/TFF) E 2/l BOmAn, TR AT ReORE AIEE A “alif fE R
Y| IR
JUTHHEBHERE (size-exclusion fKEURIA/NAES, 8 A, ZWARRE  SEERESMBETEKR BADBRARSEME
chromatography, SEC) WREHE, EAE i TREERE 48 EEAR At PSES; 5 UF B
Hig (—5) TSRS I RER 25 R (SEC—UF
UF—SEC)
REMPUED: (polymer-  RAMREEIE  HIEFRP. LHE LR ER LS. AiFR AEBENETE X
based precipitation, PP) HEL ZE, WAL/ AT B2 IR R R
4 2% PESEE




- 4488 -

F8 B 2026F6H £57% BUY  Chinese Traditional and Herbal Drugs 2026 June Vol. 57 No. 11

] B§ H./E NDDs HFETEME, BRHRASISEAR
WREAN, TS T ES RN S T 4%
56, M CONfTIEILZG . AMATRERSRL” A B AT
YERAR5
3 CEERET” B “ KK EIEE ”: CHM-EVLP
KR ERERE

CHM-EVLP 1E Ay 265361 1 43 (1) 37 B 40 K 3
i, HAYRH RS ThRERFE R ZIR I T k2 “ %
JR5Y -2 B i RS 7 A% OB AR R A T
FRE B sy, Z i e il v s AEYH]
FHFEAG. ELLE BBB S5)f#0%2; 1fi CHM-EVLP 4%
T HYURGRARFIE R A MR R 4509, nrseal “5l
G 7, B 2 T Ay R Ok B R A R
GBS, XA FSRRT R B A REE T
i 7 B IR —— B PR BRI R« i
RI” WIREDIRES o

HAKIM =, CHM-EVLP RG24 E AT M 3
AYEREIMCAAR . H—, BEEEHE &L A MERE, &
LRI P B AN R THD S AR R S e 5 A 1), X R
RARFL AR S E “RE” HISHRE, F249
RULE L TRAT, KRI85, H =,
CHM-EVLP [ #4 B1. £ . miRNA 2551
By, TEAIGIEE A RAE. AEMARE. E
2R b 1A T 6 S5 22 AN ERIA T B H R T 0637, 3x
Hrhe MBI AP LA IR IE R —

CHM-EVLP  NDDs#I % AR L6 A& 4% b i 12

;o H=, ZE AR AR SRR A &5
i B 1 ARy 25 ) o] 5 - e D AR SY, AR i
NIGRZAK” 28 % BBB J5 HENN, Xk
“IARERRRE” 2 Ty, AT A R A S IR K a8
EH ARG DIAHE T8

FH AT I, CHM-EVLP F-3F B4l iy b 24 375 14 il
i TR, MR “<BERT” BN
ATEAE IR T T BB 34k, Sy NDDs (1) H
= 2GR T FR AL TR 1 ] BB AT
4 CHM-EVLP [558 NDDs B9#Z% DL R AR A &1

CHM-EVLP 7£ NDDs FhiGH R T IR 2
I P BE R ) B L PR R G Y e R R 4
R FR, HARRRE A i FEAR 2 R 2% 4T
S (3, ZEREEKFE CHM-EVLP RIRGK
WA S ThEERE, NIRERETES “Z
I3 - 2 B AR TR (A0 IR . ARSCHE T IX — 58
iK%, ¥ CHM-EVLP i NDDs k% /ER
MU, H454 AD. PD IR ERHE, 7rid HAR 1%
A A FH R AT BOAH SCRIE FE 5451, T G M8 A ik
B0 275 BRSOV R ) A R
4.1 1O IERHLE]

CHM-EVLP [775 NDDs [{J#% 0 9 401 5 1 58
LI SOIEAS R KRR o0 DU E I %
P FIIRE R AL, X 2K 3 CHM-EVLP &
PRI TN % 03875 . CHM-EVLP %i% BBB

SRR SRAT A sHEMERF | ( FLULSER RN S
GEES EF ST e S et GRS
0 o .’d
’ ?iﬁ J/“ZE/ iqm & R S5
z CAPIT . i it
* " | EEew ¥ e AR 7-&11%&19@«&%.
A5
% y awsym)
% T %) sreis
] R o GEEERS— &V, md HH HH
D o ) b (‘H%’J‘li}ﬂﬁﬁ%ﬁxﬁég e 4 HHHH
5@ loon R i ) HEZR Rt RHA T TGRS
& 00
mEk | II
\Mee, AR .
EOR E .
i L
MVB )Rk il REBARSAR
T
1
R i (S
5B RN

&3 CHM-EVLP 558 NDDs B8 OMERALEI R AZLER R (BioGDP.com #2713
Fig.3 Core functional mechanism and translational pathway of CHM-EVLP in prevention and treatment of NDDs (created
with BioGDP.com!**l)



F8 B 2026F6H £57% BUY  Chinese Traditional and Herbal Drugs 2026 June Vol. 57 No. 11

- 4489 -

BEANPRME R G 5E, HAEHHIE T 25 miRNA
R RAAR AT A 73 T B[R FH R 5%, DR
LA ARy a-RfkZE A (o-synuclein, a-syn) &
om0 5 SR 5T, FHIT NDDs 5 #1451
A5 (Y 2 0% Js SS90, [ i 368 ek R 428 /) T o 4t Al AL 7
A, ] NF-«B/NOD #3532 A E 9 45 M deloi o< 2
1 3 (NOD-like receptor pyrin domain-containing 3,
NLRP3) 45 RALEER S A, B AR A
(1) JORE-F A4 JRKHE PTEN i S0 1-M & & O
i B¢ ( PTEN-induced putative kinase 1/Parkin
pathway, PINK1-Parkin pathway) /3204 B,
THERIhRERRAT ehifh, A ML TR ERY, R
E=R AN IS IV VA P & £ STiibu Ml e LIPS
R EREE RRERE, Ok X A2 TT
T, PRI TTE ) S ThRE SR, SCHRL
LRI RN o X DY FAZ O A TS S BRI,
7& CHM-EVLP W 2 24 2175 NDDs & 2% 2]
ZE [P ORBREEEAE, O HET X AN [R] NDDs FRE 1T
TG 1 1 PR AL m 5 T 1A
4.2 RAERREZNTE NDDs IR AL

3 fT 23 CHM-EVLP 22 kR,
A 454 ADS PD A% 0o B AE FE J3 R S 1k A N 1
R, I8 “4525-10 2 -0 m) T T-Th Re g ”
MRS TER S, SIS 2 Mg BT 0 s B e 2 2
#., LURrRILAE AD. PD Hoty AR A 1 F i 4%
LA SR TR, 349 AT PRI 78 Hh CLIGHIE 1A 25
F ik
4.2.1 AD HHENIERBZ SN AD BLAB 5
WU Tau & E W IR S S X P2 o AT
PER A% O BRRFAE, %] 3 1 NDDs Ji B2 T
T AD LR HE AU 5 RUNIA Y, AR RO A 1
AR SR/ O Ré 25— %1% BBB—AL ) X/
KW 2 = —AE TN A 5 40 2 5 — 5230 AB
TR RIS INMIIRENE . 1281278 70 dE i
MR FIR. S aa 25 i R MR i, HAR
F& CHM-EVLP [RS8 B RE /1, BAEHKIE AD #
O BRI DX RN o AT BTl PR AT 98 L 580E 22 Fh
CHM-EVLP [FF R : Mfd KI5 EVs FERURL
Al DAF-16 JEERFEAC AB /KF, RN SR AHAREE
FEhS WK ARARBERAL, 3 AD FEAKEIRE,
RZHKIF EVs FERURZ 51 45 24 Ja R HERE 7)1 5
DN A, @ H0E] Janus WG 2/5 5 S5
W% RF- 3 (Janus kinase 2/signal transducer and

activator of transcription 3, JAK2/STAT3) it % [H Wr
HoM1 Bt (R AR UTARIRZD> 40%LL E, [F]
i I B4/ 2-10 (interleukin-10, 1L-10) %54t
RETPL K3 BHRCRIE EVs HEBURLIN 7373 18
T FEAR I 12 28 (reactive oxygen species, ROS) 7K
FRENEE RS, WA AD M uEk S
T, gAh, THRK CHM-EVLP Rl 554+
SEERE AL, HE— DT AD SR B ()T TS i )
422 PD "PHIEAATERIERAE S MH] PD BLRRREL
RAKIX 2 B R T B . o-syn FH R
B NAZ O BARFAE, X2 3 o NDDs i B Fi 1)
PD L4l ri GRS, FARrA RN AR R 12
N R/ TR G S 24— 5 1% BBB—AE [ B 5T
SUREIX —1EH T 2 g M4 o5 IR 40 i —
LI a-syn W5ER . MATCIRIT HIEEThRENE . BT
Xt PD i BRHE (RFER T, 364> CHM-EVLP F5idid
TARABER T AL ) P, SEIX BB SUIRAA XY
Wik, fa v B, AZ2% CHM-EVLP U
PD AIG AR th AR PR : HE 5 RIE EVs
FERTRL AT FEAIS a-syn 7K DO SRR D e [R5
R p38 2 RJAIEALEE A/ R R H p53
(p38 mitogen-activated protein kinase/tumor protein
p53, p38 MAPK/p53) JEEKAMHIA L CF T, ¥
% LIEREM 2 TUHUE ) BHRIE EVs FERIRI 2 T
A BOE G, AT R0 R T I IR A S 2Rk
W, E R 2 BZRE AT NZRIE EVs #F
ORI AT B e R F ARk, ek 1-H R -4-
K H L nE B 7 ( 1-methyl-4-phenylpyridinium ,
MPP*) 75 345477 H 22 T i BE A 22 T A7 15 129481, I
4b, R R RFRSERUE ) CHM-EVLP B R #E PD
B IR, H L A IE S AT 3 1 4 ) 2 0E
B 2RI A AT R R 4030,
4 CHM-EVLP 4% PD [#f 28 S SEFR 484 | =

Zi b, CHM-EVLP [jjifi NDDs HIfF A LSS
DR € 38t O\ i —HREL o R A — o B NG R S A,
HZOfE Tl ) B R . MR, 2
¥ AORLR Ty e M OR AP #2270 55 22 B0 19 1) [F) - T3
AD. PD ZEHR S B AE (& 3). AR
2ok JE CHM-EVLP W] AR H i 1 6% 380R1 13 18 45 1
Tz A E AR, (AR RES AR N 70 K
5, I TARN AT et R R s Y
BARSE R BE— P IE (K 3D,



« 4490 F8 B 2026F6H £57% BUY  Chinese Traditional and Herbal Drugs 2026 June Vol. 57 No. 11
# 3 CHM-EVLP IR FTMHARHRE
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