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[ Abstract]) Exosomes are lipid bilamellar vesicles with a diameter of 30-150 nm, secreted
from cells to the outside of cells. They play an important role in intercellular communication, contains
proteins, lipids, nucleic acids and metabolites, and participates in various physiological and pathological
processes in organisms. Plant-derived exosomes possess both nanoscale structure and natural

pharmacological activity, and have been proven to exhibit anti-inflammatory, antiviral, anti-fibrotic,
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intestinal flora-regulating and anti-tumor effects. Ginger-derived exosome-like nanoparticles (GELNs) have become

a research hotspot due to their abundant sources, high biocompatibility and unique pharmacological activities. This

paper systematically reviews the extraction technology, characterization methods, component analysis and potential

applications of GELNSs, and explores the limitations and future directions of current research, to provide a reference

for in-depth research and clinical translation of GELNS.
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Table 1. The composition of GELNs

iEAE SR, TSR S R4S i 9 R 18 1 25

Wy

M

253k

#%H2 (miRNA )

Y

aly-miR116a-3p. aly-miR-159a-3p. aly-miR162a-3p. aly-miR168a—5p. aly-miR319a-3p. aly-miR396.
aly-miR519a-3p. aly-miR858-5p. aqec-miR159. ata-miR395b-3p. ath-miR156a-5p. ath-miR159a.
ath-miR164 . ath-miR168b., ath-miR319. ath-miR395a. ath-miR396. ath-miR858b. bdi-miR162.
bdi-miR166. bdi-miR5179. cca-miR156b. cca-miR396. gma-miR162a. gma—miR164b. gma-miR166.,
gma-miR168b. gma-miR319a. gma-miR396. gma-miR4995. gma-miR6300. hci-miR164a. mir-miR166¢ .
mtr-miR319, mtr-miR395, o0sa—miR159f, osa-miR164, osa-miR395b, o0sa-miR396, osa-miR398b .,
peu-miR2916. ppt-miR319. ptc-miR396. shi-miR166k. stu-miR156f-5p. tac—-miR395b. vvi-miR396.
zma—miR164h-5p . zma—miR396

(DPA (32:0) . PA (34:1) , PA(34:2) . PA (34:3) . PA (36:2) . PA(36:3) . PA(36:4) .
PA (36:5)

@PC (34:1) ., PC(34:2) , PC(34:3) . PC(36:2) , PC (36:3) . PC(36:4) , PC (36:5)
BPE (34:1) . PE(34:2) , PE (36:3) . PE(36:4) , PE (42:2)

@PG (32:0) . PG (34:0) . PG (34:1) . PG (34:2) | PG (36:4)

GPI (32:0) , PI(32:2) , PI(32:3) , PI(34:1) . PI(34:2) , PI(34:3)  PI(36:2) .
PI (36:3) . PI(36:5)

©PS (34:2) , PS(36:3) ., PS(36:4) , PS(40:2) . PS(42:1) . PS(42:2) . PS(42:3) |
PS (44:2)

DDAG (16:0/16:0) ., DAG (16:0/16:1) . DAG (18:0/16:1) , DAG (18:/16:2) , DAG (18:0/16:3
DAG (18:1/16:0) , DAG (18:1/16:1) . DAG (18:1/16:2) . DAG (18:1/16:3) . DAG (18:1/18:0
DAG (18:1/18:1) . DAG (18:2/16:0) . DAG (18:2/16:1) . DAG (18:2/16:2) . DAG (18:2/16:3
DAG (18:2/18:0) , DAG (18:2/18:1) , DAG (18:2/18:2) . DAG (18:3/16:0) ., DAG (18:3/16: 1
DAG (18:3/16:2) . DAG (18:3/16:3) . DAG (18:3/18:0) . DAG (18:3/18:1) . DAG (18:3/18:2) |
DAG (18:3/18:3) \ DAG (18:3/dnOPDA) . DAG (OPDA/16:3) . DAG (OPDA/I8:3) . DAG (OPDA/dnOPDA )
@DGDG (34:1) . DGDG (34:2) , DGDG (34:3) . DGDG (36:1) . DGDG (36:2) . DGDG (36:3) .
DGDG (36:4) . DGDG (36:5) . DGDG (36:6) . DGDG (38:5) OMGDG (34:1) . MGDG (34:2) |
MGDG (36:2) . MGDG (36:3) . MGDG (36:4) . MGDG (36:5) . MGDG (36:6) . MGDG (38:3)
@TG (50:1) \ TG (50:2) . TG (52:2) . TG (52:3) . TG (52:4) , TG (52:5) . TG (54:3) |
TG (54:4) | TG (54:5) . TG (54:6) . TG (54:7) , TG (54:8)

@LPC (18:1) . LPC (18:2) LPG (16:0) . LPG (16:1) . LPG (18:1) , LPG (18:2) . LPG (18:3)
@ADLPE (16:0) . LPE (16:1) . LPE (18:2)

6-FEMy . TR LhE . LI

[18, 32, 36-38]

[35.37-38]

[35. 39]

VE: BERSBZ (phosphatidic acid, PA) ; EEfSBLAZ4% ( phosphatidylcholine, PC) ; BEASHE L&EAE ( phosphatidylethanolamine, PE) ; BhASEEH h
( phosphatidylglycerol, PG) ; #fs®ALEE ( phosphatidylinositol, P1) ; ZEfgEt22 & FR ( phosphatidylserine, PS) ; Hi =& (diacylglycerol,
DAG) ; ¥ 5LEH il =& (digalactosyldiacylglycerol, DGDG ) ; ¥ fL#E+H % =& ( monogalactosyldiacylglycerol, MGDG) ; Hih =jg
(triglyceride, TG) ; & f#Rg B2, (lysophosphatidylcholine, LPC) ; & fa#kRg®H & (lysophosphatidylglycerol, LPG) ; & f#hs Bk L 8%
# (lysophosphatidylethanolamine, LPE) ; 12—&AX A4 =482 ( 12—oxophytodienoic acid, OPDA ) ; =X W —12—- &K W88 (dinor—12—
oxophytodienoic acid, dnOPDA )
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GELNs components and pharmacological effects
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2 GELNsHYZSIR(E A R AHLH
Table 2. The pharmacological action and mechanism of GELNs
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