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Research progress on plant-derived extracellular vesicles-like particles in
prevention and treatment of intestinal and liver diseases from perspective of
“intestinal-hepatic dialogue”

HUANG Zhiyuan, HU Jingwen, LU Qian, MA Jie, HE Xinyu, DAI Xinyu, YANG Shenshen, YU Haiyang
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Abstract: Plant-derived extracellular vesicles (PDEVs) are nano-sized vesicles released by plant cells, which contain protein, lipids,
nucleic acids and other bioactive substances. PDEVs not only participate in the regulation of physiological and pathological processes
of the body, such as cross-border communication, cell proliferation and differentiation, immune regulation, and inflammatory reaction
but also can overcome the biological barrier as a drug carrier to target the lesion and play a key role in prognosis of the disease. With
the in-depth study of PDEVs, their application potential in prevention and treatment of intestinal and liver diseases has gradually
emerged. However, the potential mechanism of how PDEVs can play a therapeutic role through the intestinal-hepatic axis is not clear.
Given PDEVs’ outstanding advantages such as good natural targeting and biocompatibility, in this paper, the molecular mechanism of
PDEVs in preventing and treating intestinal-hepatic disease is summarized and discussed from perspective of intestinal-hepatic axis,
to provide new ideas and methods for research of PDEVs in treating intestinal-hepatic disease.
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Fig. 2 Mechanism of PDEVs in treating liver diseases



FED 2025618 $56% 28 Chinese Traditional and Herbal Drugs 2025 January Vol. 56 No. 2 « 715

LA ) RERRAS AL i e e S5 e S AU R 3R A A 100,
MASLD H]RINRAiVEfR A vE . 44 Al
BRI, HARRIE R TH A T fa i i 2 B K%
BLHI S 08 B e A 8 - BoRiAR T Rebsng . 4k
I T B R 2R LA - A S 5 i 5,
Jig S AR U R 22 P 7E MASLD RSB BL I o %2 5C 5
B, JUHGRARWIARNE . AR R A T AR 1 1 JH 4
FRBINE BT ] LA i 1 4 = AR R, REE 4
ARAATRERERTIS, REW I — L AR, A
T P20 B 453425161 0 Nrf2 S — S B R s A 1
(7 P 2 200 M 7 28U B N P R o 2, LTS T 3
BT E AL B AH S R SOD SRR I, [F]I
P i o3 A B DR g 1D R & 8- (fatty acid synthase,
FASN) S5FEPRIFRk, 3 400 i) S A ML BOR sl FHF
e B R TRL IR R, TR R AL e, ER9P
JUE 240 0 7 32 S A ST 15192 . Zhao SEOIHIF 5T I
FERUS EVs FERURL AT {2k MASLD B8 /)N 634 Al
o Nrf2 ARSI AR, B0E TiETE L R
HO-1 #ik, [FBf4&% MASLD A5/ EH T
SOD2 HIAH Bt H A (1) 1 2 BT — P 15 R
RIEPUAAIIE M, D A A LR B
Ab, WEEERIE EVs FERURLIE v] BRI R & BUAH ¢
FER B4R A RILEE 1 (acetyl-CoA carboxylase
1, ACCI) FJIg Wi lE & Hili (fatty acid synthase, FAS)
(1] mRNA 7KF, Wi 2itzg MASLD B8 /) 5 (1 ik
Ji T AR 2 HE 1T 22 MASLD A7 /IN B, ) S8 A0 v 3
AR (Bl 2-C). Hou 254 58 & B A A SRR
(1) EVs FERTRLE B0 UG BT 8 E 3 Csilent
information regulator 3, SIRT3) /SOD2 {5 5 iH %,
$EF+ SOD2 [iE T, i3 MASLD A5 8L/)N BUHF
ARAR T ReFEAS A N (B 2-D) . th4h, Kiw
KV EV's BRI AT A 24K MASLD R84 /)N BRI
) ALT 1 AST /KF, IF R TNF-o. IL-1p 5
ACCI1. FAS {31k, JF HH miRNA #1 ) miR-396¢
EIEAEH T 6-EERER K =4l (6-phosphofructo-2-
kinase, PFKFB3) #Iill 58E 5o S\ 14 5 JH- 4 i i o
AR AT AT 2425 MASLDISS),

3.2.4 HEHENEITIEM R MR AELE
AR, DR AR LR, K2 BB FH LRSI
CONM B Ya T BRI F 2 088, Bl
SE HABAENLHI AN AERG 12 W7 5697 A2 13-4 1 3 2L,
WEFER I, RIRKIR EVs FERURL AT 18 1o s Ze i 14
WA 15 T, BET IR T 2R Bax £

15, GBI TR Bel-2 iE, [FIB G0 Caspase-
3 Fll Caspase-9 1k /K11 5] & Caspase T IiEZ ik
SNE, - f AR a3 FH-Jie 4 R T % o £ 7T (I
2-E). Zhang FEOSIF LR IR 124K IE EVs FERIRL
AR VE A S R g i, (R TR
FRIEFFBE Caspase-9, Caspase-9 A RS HL AR <
BN, % DNA BEE (poly ADP-ribose
polymerase, PARP), fZ FEUMIsAMustT:. mimk
SRR BV's FERURL A IR 52 8 143 B 0% S 25 0461 JH- e 240
ORI 5E , H I EAR R FIAL] oA W A0
4 PDEVs /M &3-S E MBS T AR s
REUESRE R B I8 5w 5 R 1A 477
FEAEH, fEANTE 23X — R, R
Y- I o il A S - K O L e —, T
SRR AT Be 23175 K Wil S RE AN i 1 B i O, AT
X HEBEAE E , B2 F BUH I BIE 0 BTN,
i 3 TR A 2R L VT 2 R R AU A B B, AT T
TRAE YRR B RS [ TR KA A, 5 M FLAE JH D P R
WORIA, e e I AR IR I & &, S BUHE
Dhifie re s, DRI 3 TR A m]d e - FH i g mlohn
IR BEFER I, AR EVs FERURLHE 17
T A R A i T R T i R A R S AR, T R
e ARy R AR, AH DAL Ay ] iy e 240 Bl ¥
HunE R4 RIS 1 (major sperm protein 1,
Msp 1) H1 Msp3 45 Fs AT 38 5 LA B A IR ik
BTG % A R PR P S, 3 i LR AT B A
FR N SZ 4, AT B T 44 IR R 00 1E 5 A
I/ NRE RS 3 () AR B s Ve 2730, A, FLERHT
PR I BE a0 A A JE I XS A4 5 g A
JEJRE AN SRR A A, sl PR B AR, e 2803
BRI, AliE A SR E R 2
PR BB 2540 2 R A I R 5 B30 e a7 1 %
fiX, fEaiE N A FYBUE N MR, A2t T
PRI R AEDS EFERIE EVs FEBTRLH ) miRNA
A DAKE r) B S B LA R 3 (Rl AR, B TR
B 20 LA B T s N BRSSP I, A ER S
YA T TR R %) G ) 2L R i 2 R A 2 R O,
RIUNAET TP E AR R BE R ) MR B T
FEJg& /KF T =B v = R S, PRACKE AR IR TE
JEBERE, FHERER AR BR R X = REUeTT,
Xtk PDEVs ISZMA 78 AR ZE G T 240
L F= PR T e b e e e, W] Ryl i
FEgZma, B fg- R/ E A TRl 4 e « R H
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A 7 IR, {2 PDEVs HIRITIENCAEE B
TE Y55 AN 25 PR A 2IERE . WAL B3,
PDEVs A LAEEAESIR H AL R H5 4, thaT L
- JH A e At i A TR R AR FE S AT NS 22 A
EEIB IR 1E -
5 PDEVs {EARMEREMIIATT M

TR 5T R, PDEVs 1 LASZEIA) 5 H #5470
ik, HMER B S RE ) Ik T AR 2 s
T ST, R B B v R gk Bk, el
PR A 25 W) AL R 250 A 5 AT A5 B ) ik B
R i SR & HEAE U], Man S50 57 36 BH 22 Sk R
EVs FERURL AT 4 K SR TE RN, AN R iz B IRk
BRI >7 > mlg, RYZHRIE EVs FER
BB AT VIR A e A R ) 4
AR R IR IR N AR BARRIANE . BFFCIE ] AT i
T AE A PR B 7 2K B 2 22 KR EVs FERIDRE
RS R O T R B BIA SERE A R
B, MM SEA AT RERG YT, KIEDURAE
UL, BbAh, ¥ZRIE BEVs FERURLAE N3k 3 2
siRNA-CD98 H] A &L HE R 5 2l 2R, mIscBlxs &4h
iz B IR 2 B H 43 AL % 98 (cluster of differentiation 98,
CD98) [T ER, 3 17 5 M Jfr 988 240 B 1 A A7 AT
FERE I AT SEBP U /R B, teabh, EAM 5L
AR IE EVs FERTR 5 2 i (8 I e o —
BRG], AR 7 & EHR TR, bR
R o) RS B [ s S B 1 1718 EvRgn i, I
T 2 PRAC T U 2 PR I P B 0T 2 A R IR
EVs FERURLE 1] S5 RS &, BRI 58, FLRedE Y
) 2R B4R B 2R BANE I a4 B s,
SIZBSIE BH ] 2 A EV's FEBURE °] BLRRRHE T R 1A 2
7N R PR P T 9 0 8 67 1 T e AREFAT 831 Sy T
FLRH, FEHRIE EVs FERUR AT fgisid H A & &
S TN [=17 1 B (7% e a1 b 5977 = M w1 A K =
GA 3L, AT HEH A A A3 b B i v B
R AZi W Caco-2 4L A LI B+ %ia 2 IK7E
W ) LR #5328 H 1) mRNA FKIEK -, 5200 i iE i
A BT B A0S I B K 53 ik 21 iz iE 241
ZURFE/E B4,

PDEVs Al H 3% [ 3= & 13 YR 53 o 22 1 el ik
PR T REM AL A, ADREREE AR 1 5+
e EH AR . Fitk PDEVs AI/EN—Fi AL 24
Wi IR B, AN AT B AR B 25 D AE N LA I () Bk,
TRUEZGWALE TR € B A AE 25 RURIN ik s % H H &

WA A, DR T IR TT R .
6 HiES5RE

RARRE DD AEIR T 996 () L A A& A 1
S, BEERFEER AR E, RAED R R AN B
RN B 23 RNE T J532: A Wit A AN K
PDEVs AE T3 % 1) AR SR 47 Hh SR B 92 9
BITFB, (R R 2508 o IR, 3
B ATE RN — R SR AE G Vs, B RUFIAE
VIAH AR R e, 28 0 ROEE N N AR T BE [ 4 B T
IR, 255 4 M A 5 a8 2% T 1T 28RE R
AT B0 T R R U 9 S 43497 . Ak, PDEVs B
MEF AR GER, Rt Hsk T TR s
Wit NZiEk ik, [FREL RS, RO R
1o A A B BR A S5 R 3 5 R S A i sl ZH
SRR A, (AR ER 2P 1) [R] I I v 5 e A )
i 6 18 N 245 ) SR A i H AR 2R o T - A E S
TE AN 2 [ AE L RE A ) B A g, HA S AR £
JE A B 5% B X R VA 8 AR A, IR 7R T T I
Wi MAEEE LWE LR, S PDEVs fE1GITH
JFF 9299 77 THI (10985 7320 47 2 301«

BAREATST PDEVs 1697 WA L
JIHHAS T — 2 R, (HAH ALz, H it
FAIEAE— LA R B fAF . (1) PDEVs X%
o A — MR TR, (E M TC M-l 2 TR 8 7
FIRTT i 5 R 500 se 3 A AL, oh
FEIEIT Wy I3 T AL O Th B 22 B W98 T R ATD 98
f. (2) PDEVs B A{ENZIEIE KRG IEH L),
HH AT A ERAR, TR T HIEA
KL R . (3) HATSST X PDEVs JE47#E ) 14 4%
Wt K ZHOE T, AR S 4., &
WiJ5 /) PDEVs &SR & W, &&®
o 5| G RS ) TR B — D AL (4)
PDEVs HIHE R AL 7 AR AEAL, & 1) e Xk
F RO, T B AR 8] H A
WCRAK. PRI, E0 Bid 8 H AT IRAR R, 3
HREHRPMBITTR, Aneit—14I PDEVs 1Eif
I 1 9 95 P OBRURE B R SR AL, (]l aod A & o) e
BT -5 PDEVs 7EIRTT [ 209 o AR B
WU, T X EBRNITE PDEVs M-
JRTHRIT W iE 5 I IR A BT . IR AR
PDEVs 697 1F F B AR ALK 1 — 2D HEsh Holm R
IR, A R IR TT S AT I T 1)

RBAR AR ERRALEF B R
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