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Consensus statement on research and application of Chinese herbal medicine-
derived extracellular vesicles (2023 edition)
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Abstract: To promote the development of vesicles of Chinese herbal medicine and especially the establishment of standardization, led
by the National Expert Committee on Research and Application of Chines Herbal Vesicles, research experts in the field of Chines
herbal medicine vesicles were invited nationwide with the support of the Professional Committee on Research and Application of
Extracellular Vesicles of the Chinese Society of Research Hospitals and the Guangdong Engineering Research Center of Herbal
Vesicles. Based on the collation of relevant literature, we have adopted the Delphi method, the consensus meeting method combined
with the nominal group method to form a discussion draft of “consensus statement on research and application of Chinese herbal
medicine-derived extracellular vesicles (2023 edition)”. In the form of online and offline meetings, multiple rounds of consultations
were conducted on the research status of extracellular vesicles of Chinese herbal medicine, naming methods, separation methods,
quality standards and research applications, and 13 consensus opinions were finally formed. This consensus highlights the
characteristics and advantages of Chinese medicine, inherits the essence, and keeps the righteousness and innovation, aiming to provide
a reference for colleagues engaged in research and application of Chinese herbal vesicles at home and abroad, decode the mystery
behind Chinese herbal vesicles together, establish a safe, effective and controllable accurate Chinese herbal vesicle prevention and
treatment system, and build a bridge for Chinese medicine to the world.
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MM HMEEL (extracellular vesicles, EVs) A& Hi
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(extracellular vesicles-like particles, EVLP) 2 Fhgl>k
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U F R 2 G RBA JR [—3043 FTRE N2 1 K
PURN, F TFREBT 3815 R 25 Bk IR T R AR
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A, SIARES: EVs &G R EAN, AN E,
SEIEAIHET, ARSI PRI . B 5KA
N2 SIS S & 07 T AP 250 IR T AR SRR,
B IL RN 2 iz I 30 o B2 2 4L AR B R R I il 7R
A BT ot 5] SO 7 2 R AZ AR, PR
FHHERZEELRE AR, SLRHES) TR R 2 T =
KR, NP EER. RSt s
R TR 2 R R &

KEWTLE CAETHZ) EVs ST T IR
TR, o T AREBRTF AR EUR, (H AU A AT
TE— SO i i . i, ThELZj 3R 4 2
FEARGE—, 2SR O A IG s, el
FERHEE, oW AT RENLII PR ER ,  Jon S o4 X
JE, THREWT AR S0 Th,  FE ARG RS B 11
AR A, BERIR. RIZ N, g
INFRELZFNNE EMALR, BRI, 4
hE. AEIRE. ARG A FRE
JoR A i RS R RS A bR AE A, SR A
TSR L RV RE, WG ARSI
KM FL NP B2 BRI T A, SR IR
1, AR IT IEA
3 HEHEEGEAE

MR IE E AT R 2P 2R, MRS —.
TR G FEUL AL PR T B2 AR 2 RO . T
ZRRIBA UL T 4 LB A,
B AFRE A UL BEVs. FEVIFEGORBIRL . AN A
FEGIARIRL . AMMAREGK TR RS 4.
I TR =N O /- P /S NIy = 2 N T
( turmeric-derived exosome-like nanoparticles ,
TDNPs)Z2 K Fr s MIMARE G4 K UL ( garlic exosome-
like nanoparticles, GaELNs). 201, RASRIF I FME
RFEGN K FE WL [Asparagus cochinchinensis (Lour.)
Merr.-derived ~ exosome-like ~ nanovesicles
ACNVs]T 57 JR R [ EVs #F 44 oK B ki

(Momordica charantia-derived extracellular vesicles-

like nanovesicles, MCELNs) 211, AN Z3kJ&i EVs
(ginseng-derived extracellular vesicles, GEVs) 31
i M K JE 1 EVs  ( extracellular vesicles from
pomegranate juice, PgEVs) P81, 21 5t K % 74k
(decoctosome) %5, &M 7R H 2538 %,
T ik = BB 0 2R A R AR AR DL R TR 3L T
RAE, &AM G —AARTE I Gk
SR . BT A 44 R T B2 BRI AR AL |
H brfbia i s —2 .
3.1 HEHERS

rh O 2 FEIR SRR T B2, N HEREAR AL R,
DA (R E 20 badE, RAHEMIbRER T 4.
NT BRI S EE RS, #WHED 2 A E TR
45 . [EEERR, EFARBURER IS i
IR B2 ok hi T 44 DOEPHE SR AT RE
TEAH A I BERE, B A PR 5 S0 22 S TR L
AR 2 Lo
32 EBRS

EVs E g 71T Jo2 802 () 248 e R U5 TR 42 1 432
FR, 1E 2011 4EHH Gyorgy EBE RIEH . 2018 4 [H
fx EVs W 5% ¥ & ( International Society for
Extracellular Vesicles , ISEV ) T Journal of
Extracellular Vesicles &) An FEWH 5T 1) 2> S5 42
3K (minimal information for studies of extracellular
vesicles, MISEV) B, g L EVs JNFTA 41 KA
TR TR 20 B A1 7% 8] 1R B AT T S5 AU I 45 4 HLAN R
i NS ThRe M4 i) i B A BRI Y (EV-like
particles, EVLP) [fE#%. MISEV & U550 & 7
VEAN TR FH A 4 1) 42 Bk AT RS BR il 1 e 44 07 =
¥ oikisid MISEV ArdEffiA EVs Rtk IRTRIFR
sk (extracellular particle, EP), A& AR
)z B RIORE A& 45 JE JE IR 20 i #MASURE (non-vesicular
extracellular particle, NVEP) B!-3,

BT rh RGP i A4 N XA B IRE
3. 4.

2% MISEV 187, 456 PR ER MR E MR R E bR, @i MO FRZRIE EVs FERURL (Chinese
herbal medicine derived EV-like particles, CHM-EVLP), fRiFx N EZGFME; BEARBIFRA 5L, RAZHMR (HEZ L)
REIZIYIRL T %, TR ECRIR EVs FESURL (4stragali Radix-derived EV-like particles, AR-EVLP); | & KR EVs FEURL

(Pogostemon cablin-derived EV-like particles, PC-EVLP),

XTI A 4, A BRI R S5 20T A G IR XA, B ETASRHT R, R
FREERTEAN R LR, B R 7 BRI T RE, P 42 RIVE .
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4.1 HEHLE
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A EE R BN TR L2, H R SCERE FT
MEV R F AR B, WiAE BT, K
MR NSYPRBEIEE . MEVTHIRE (1) 7 72 Ab B B
HRGEAE. WG FEA, (ARSI S
JERE R, PN BRI, MR EAR. g RT
BB AN Capoplastic washing fluid, AWF),
Huang 5B 41 7 — Mo S 3 s I L AMA B J7 1%,

HAEBEPRR MR E R, N EMERD,
ERAEHX B B, P RAK. SR TRE X
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42 EFEBERELE
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Tz T BRI ITE, S T BN 0S5
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R PR P BT L R B ) B BSIFE AR
G B2 R Rl LS 3 4y B R AP AT I 24007, LU L
V) EVs M EE S . ETHENTEEENE,
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Fif, HIEMERK.
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TR Y1 R 8 FH EL AT AN [RIAE R 1 i 24 B P
YK IS ENE 2 4 B EVs. S
O TT AR B, J TR IR 20 B KRR 1 AL BRI 1]
NEE UL T 0 SRS AR A T AR AT . T
PIIAitid € (tangential flow filtration, TFF) POl ik
FH T DB B DR SRE HE AR T71 3 fe P 12 2 1) R
4.4 R-THIE®IEZE

JOHHEBH (83272 (size exclusion chromatography,
SEC) =& X HL AV T HH 22 FLAR I AORL 2E B 1)
[ AR, 2 PR RAN R RSP R381 0 8 AR
(R TRL R L AN R CR BR8], A BT T RS

575 . SEC REWSIRE 70 B B RARAEYEE: 5
R R O A EAN ], SEC @i g shE A
SO FEV S5 MR e B il R A AR IR
HRE BE RS 2 il [ iR $h 22 M (phosphate
buffered saline, PBS) ], 7] DLt — 20 15 o 245 B30
() ARIRES o AH B AL Bk R AE T 528 Ak
AT, R BRI E S AR,
4.5 SREFIFIRE

AT TEE R AR ] e AE AR R BT Sh i A
SrE, TR E AR FTEY) EVs B K %% g
BREU. H T A BOR IR T AR AL -4 A 1 2T
AT DUIK B e (A AR RN RAEE, T ELIE AT 2540
BRI AAFE M, (Rl SO VR R R e 2 1847 Tt
PG/ o B TR R 2, AHRIHE % pH Al
ARG Z R TR IR S PR 5D AlRe
SxANa sz e BT ICER (1Y) EVs AR 2 DhRg - Bb A1,
EITVEICAFAE T B IRAR . PUR A B = B 1 /R, ik
S TIRE NN Bl s 2 A 53 1 P S B REC RS s 2R 7
SHEEHMAGERE, sk mibhus.
4.6 BEWITEE

fe o 7K B B A 5 SR A B K 23 A ELAE
., PRAEBKHERIAEE, 8 HDTE. 8RR
FE5WH, B4 B (polyethylene glycol, PEG) /&
— P EA RIFAEVMBMER LRREEY (B4
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()H BT, BAA B B RKE R R
O V2 . N PEG Plie R 2558, & —Fh
IRE R B R 2] BVs 7. REW
DUEE AL T & TRAC PR E A &L
i, (AT AR, FEERNINED 5
IR, PRI N BT AE A R . H &)
PR 2GR AT TR AN T A, (H AT,
47 HMFAZE

HVKZE 6 3X10° BB EFE TR Mg 4

BT RERIRME RN, 43 B ) e AR S B S bR ifE
T3 R T B 0 EAS 3 1) BEUL AR ALK RN RS
IR BANTE SRR, WA LAY
SEE AT — PRl B I RS A YR T
R J71% (capillary-channeled polymer, C-CP) #1iE
SERL AN 20 B WK RAEESE CEAEh 25
7B EVsl#l,

BT B2 o BT AL KA SRR
6.

BN GNFAE EVs I, HEE AT B RS B0 )y BN GO RS EVs FERIURLING,  HERE (8 V) A e A
SEC %, ¥ G A FIRRNHMBHAE TR B 26 BUARGHE b B2 s AE U A T R IGEVE SESG,  MTTT
AR FE G I B IRIOT % SUA SIS FEE ISE R i, R BORTT IR B SR T 4k SR R AL BT E B RIWT 7

Trik, BIH B IR, AR R R B RR

5 HEHEBREIES

TGS IR R S N, R B Al 7 iR
FE MRS TT TR 75 BT 40N, AT i A,
R R i g /> ey - S0 S o M e P ) 22 et
e
51 FES

2GR R ELAR 30~400 nm [ SLAY R AERE
TEAS, nld % S B8 (transmission electron
microscope, TEM). #H#iH T 2% (scanning
electron microscope, SEM). J&F 77214 (atomic
force microscope, AFM). A4 H T EHE (cryo-
electron microscope, Cyro-EM) BEATIM . XL
RTINS A RS, R N IR A S R E H
R =1 1) TEM, AR B 6 b gE A7 I 7K 0 3] s ]
RE- 7 2040 M S FET R KUK AL T - SEML AT LAREAT
A MER, (H AU, FEARSE Y B SR %1
AFM 733, (HEiEEE . s s. BUERA
Hi—; Cyro-EM REEIFEH FSDRE, HAK R
BORE S MEPERS R, oA B B RE A ET
52 RIfE. ABfI. KEFMSR

ENASIEHUR AR (dynamic light scattering, DLS)
M55 Y 98 50 o T 1) ) A A s e v e 24 YR PR KL
BRI . GIKIRLIE BR 73 M3 R (nanoparticle
tracking analysis, NTA) AR Y HUR 1471 B iz sh A I
FEWRARFNIREE . KR XA WA (nano-flow
cytometry, nFCM) 7] Fil TR KL FRIARFIIR AL o
HeiE G EF AR (laser transmission spectrum, LTS)

R ANSOEHERANR B T o i, G215
TIRBN. FeahJrimfE BT hAR

53 4iE
R AW W EA SR T8
(particles/mg) o

5.3.1  AULRE R EELSCEE (bicinchoninic acid assay,
BCA) BCA il P HA4HIWEHIRE, NTA =X
nFCM SRAFHLTIREE, SRR B R A T
5.3.2 Triton X-100 BESES:  Triton X-100 A XA
I 2B 3 SURE T AT SR AR, T NS I I R 5 1 AN K
(Triton X-100 % #5553 63/ 85 A S BURLA — € 1
ZAAERLD, Triton X-100 55 5 24 e 94 K 20Ae Il
ASCRSE I B 24 A P UL S L, TR 8
RERE_E IRl S R LA

PAE 2 FOTIETCIERT 28 B o S & Bt AT VR
fiti, BRI 23 3 R HERE m R 83 Csize
exclusion-high-performance liquid chromatography,
SEC-HPLC) )7 AN J7 1%, T AFFER X IR AN
F2& RT3

ETrh RIS, BAL IR, PURMLL
FER X ATERSERE I 7.

54 HBY
54.1 EAR PEAGIERMEE R BCA &l

HERIRE. AU Bl W5, mH
FMEAHAETRERIEFRRIEEA: KT
B HSP70. S-RH RISz iR le . H s 3 %
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VI A 2SI IEAS . AL RIAR . R TIRERPBR R A B (particles/pg). 2474 LA EVs NPEAN X R, M
%} Triton X-100 5 EAZRBEATREM, I 1% Triton X-100 BFERLERIET] 80% LA E. A4k, RARFEAREFEFEE . RIFEMFEHFE
FIPLHA, W B R G B P R, B4 5 R B2 R SR A O Bk TR e B R L & .

P Jid RG], R A RN R 2 B H RTIE I AR Y
FER I FAR B

542 KR EJT DNA/RNA HLKR A% R 46117
RNA 5 R LB AR ThREYE Fr BE . CA W 7 & Bl e
I% EVs B AP IhAE M RNA FIAE RNA B A
B, nTREXT NI R 47 1 1o,

543 B CRAEEOAE kR AR BT IR

IR IERFAEE AR B o Bldn, SR T R A
EVs R SAR, EVs &A KEFEBEIRN.
544 MG R OB k- B A4 G
AR TN T 2GS AR AT A R
Y AU 2E N T ot 2L 2 A I A T K v ) 2 A4
GRS VR Tl Cf Ei R T

ST PEARANEN L XA BITRENL 8.

RS BN O I E AR /ARSI KRR, sz IE Y, FUBIREE, kIR R
P ARD A 7 (AR M R AU T IR ART T, R R AT G o . IR SR AN . R EY
P2 24 MY, AR T RIHEGIEIREYD . o P EATRERZARME. Tl e ER 2.

55 tWREMENFREY

HEZGOE (FREZGM) (ERFRERgE,
HENSKRIE T2, 245 e IR bR oy bk
AR B2 BV I T AR AED ), I R AE B

JR A I AR AN TACE Y, — T TR
82 AT AR HER TR AR B, — TR
2 PR SRR RN, TR
AR EMER D B R AR EILRE L 9.

FEFEAR Y [ 24 S0 ) g 5 28 BRI 4% I B 2 R R AT AR o FITAT FC I P S 2 I Y R A A A ) Bt T4

NFAZIRIRZ —

5.6 H4EM
ERECRZTE ol R AR Sh (N S
gy, R MUR A IRAE RS . 5K I EL AR
MEZETERZE IR 7238 EVLP, HAMRMH%.
PraafetEme . £ DR T R 2 7l B AIE If
BE EAEL W RIERAL, @ = % B -«B
(nuclear factor-«B, NF-«kB) {5510 & SR
FW#EN (dextran sulfate sodium salt, DSS) #5510
eIz 45 W 98 S A3t SERE B PRV AR o 7k 5L T RA
WURIAEZE EVs H117N RNA Besgmifigid e, It
SE M IE M BB D) Re, @l WO O B R 2K
(arylhydrocarbon receptor, AHR) %4515 A4/
%-22 (interleukin-22, 1L-22) ik LA IN5E R 2= HEFLAT
(Lactobacillus thamnosus GG, LGG) /S 117N,
iR ANEIER . BRI S EVLP %
W 2 R AR A LA ) SR 3R ARG, R B G A

TR IR LIS o S A B PR T R,

AU 35 B A 2R 2 o 3 7 5 [ BA POV 21 5% R 37 771
HHEEC T /N RNA-m7 (Hongjingtian-derived small
RNAm7, HIT-sSRNA-m7) [I&MBA, Jdid Ay 41
Bk SEH BA RIF PR A 44 E R . 20 70
2L 5 R EVLP TERERE /N BRI RE IR Hh g o5 3 A
R, Fdt— e 245 R SN AAAE 3T i 14
SOME . GRS, /N RNA 5
i e ot B o3 FE2H 25 T8 Bz A

XL T2 SRR | R A R AR E T %7
i, m BB N ARG, KA S B RNA
(microRNA, miRNA) %57r 1] L5 HE2E B AL A
FHEAEH AR VB, [ EsTth A A [ i S5 o R 2 2
T AT DUMAE R — P 0 o 2308 P4y

BT B2 BRI A YINE I KA LR
W, 10,
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o mmRe

AR P GRAEARMAEKRER, HEGANEBBEZAR, 4L EVs WS EVIREIRIFENRERB L
A, FTEX AT — RIIRIBTFC; A F b 2 025 B HAS R BRI T i A, M) 75 V5 A 15 S M vh 2 3L )
HuAh I DI fE, 2O AT . (A P G RRALI Dh R — 2 20, W HLBEAT S SO IR, X LB ifeE &
B, EWiE ke Ad et ST E R, X R R AR AR BUR AR

6 TEHEBNNA

W0 R B P R 2 T A A S R L]
KRS B HEEL, B BT 1R I S T .
THY 2552 R 25 10 3 B 4, F T & I 3
BAF . AR AR g R AN
BHTHGLZ M0 2HE . ZRB0ERFET,
VF 2 W 25 G RO B VR I LEIAT) R A5 207 21
B B o Bl 7E N FLHR RSN BAE Y miRNA, F H AT
RERZm LR L2 B E I AR E00, DL SR
] o ] K 2 T A A 4 I AR R R BT 1 R
R ST AL EVs AT DAfE i sRNAs 2 3 B J5 A4
KB I & 5, T 8 H0w M e & N DT
2151, DL BV 1Ry b 24 15 M BR 4 1R BT 70 A 78 3 i
JEH
6.1 IRIAFABGEITAERIRL A

FTT EVs S5 MY B RI%, R 5 5 %
PR P FE IR EVs & &2 54V N 1) &
AR —Fi & A5, Cai Z0509% R R G0 IEI
JF EVs MHTHEIIEE, & &/ RNA 1) EVs R4
TE YL I A AL 2% mRNA JTERBRHRE . A3k
TR B &0 KBRS T S5 S A 5 S 00 P AR A 0 ) 2

R bR B B B 11 B0 1 1531
6.2 EFEFSIPIKREIIBAILA

HHRL G FE ] A R A R A I B R VAT
S5 m A E I T, US4 AR TIRE, B
FE Ik JE BT B AR B SR, RRELUETE,
MO EE, HSRANLG /), S AT,
IR IR 8 A s B a0 . iR A, IR
FRFFRAS o Q0 AR AC TR I ] ol B €8 25 A2 BRI P A1
Tk G BRI 1tk AR 2 B K36 1 B4
6.3 R OMEHIN A

R ZGRI] DB S (R A K
SRR O, T8I R4y B A i A Bk s b 45
s, FES5IA SR TS, 18
SRIT R, R RIE VBRI A .
6.4 HfihLH

HHER 2GR CAE R R IR Bk
PRI S 7 T R EAY) E DI REFHAR BT Z R . 1
W, A YRR AT CABH L RORE P F5, F 2
KRR R BUR S . PR 2GR AT B IR
WO BE IR .

Fe TR BRI N L R AT G RE I 11, 12,

WE LG REZ2 A DIk, SMESNE. BT FCE DO H b S 25 28 T MOR Y H I T U AT BN 75, |
RS 25 MRBTIGITALED H BB FErERR 2 R ea 2575 3, W RoRiE . REIKGES . BRI S, (R th 2R
BRI OUELAA I LA 04T, G Be] 7R S R SR A ‘= A8 R R A B T 8%

TR GBI TUE RGN RS, AR TS 2, BOMEH SRR A, 7R, AR, RN

PR32 -

7 HitbFERRAER

B EVs U8 T AR N, AT 2R N2
Yoo BRSSPI L B IR 1 AR R Rl
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