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Abstract: Extracellular vesicle-like nanoparticles (EVNSs) isolated from edible plants have been shown to have
multiple activities, while EVNs from medicinal plants have rarely been reported. In this paper, medicinal parts of
medicinal and edible homologous fresh Curcumae Longae Rhizoma (CLR), Lilii Bulbus (LB), Polygonati Rhizoma
(PR), and Gastrodiae Rhizoma (GR) are used to squeeze juice to collect EVNs. The physical and chemical properties,
antioxidant capacity, and cellular uptake behavior of EVNs are determined. The results show that the particle size
of EVNs from different sources ranges from 150 nm to 200 nm, and the polydispersity index (PDI) values of four
EVNs are less than 0.2. Different EVNs all contain lipids, proteins, and carbohydrates, but their contents are different.
The stability of EVNs is differentat 4 °C and —80 °C, among which the CLR-derived EVNs are most stable. Antioxidant
experiments confirm that the four EVNs have different antioxidant activities while structural damage of EVNs
leads to the reduced antioxidant capacity. Cellular uptake studies prove that four EVNs differ in the uptake capacity
by RAW264.7 cells, which is associated with the structural interference of EVNs. The available evidence implies
that the specific structure of EVNs may be necessary to their pharmacological activity and transport property.
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Figure 1  Size distribution of extracellular vesicle-like nanoparti-
cles (EVNs) after different separation steps determined by Nano
Z7590. A: CLR-EVNSs; B: LB-EVNSs; C: PR-EVNSs; D: GR-EVNSs.
Step 1, Step 2, or Step 3 represents the sample obtained in each
step. CLR: Curcumae Longae Rhizoma; LB: Lilii Bulbus; PR:
Polygonati Rhizoma; GR: Gastrodiae Rhizoma

Table 1
and concentration were obtained from nanoparticle tracking

Physical and chemical characterization of EVNs. Size

analysis (NTA), polydispersity index (PDI), and zeta potentials
were measured by Nano ZS90.n=3,x s

Concentration

Sample Size/nm 0% mL PDI Zeta/mV
CLR-EVNs 1723+0.3 0.85+0.01 0.18+0.04 -13.3+0.2
LB-EVNs 1725+4.1 243+0.11 0.17+0.04 -18.8+0.2
PR-EVNs 180.2+0.6 151+001 0.18%0.04 -11.3%04
GR-EVNs 1578+11 331010 0.10+0.03 -21.7+03
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Figure 2 The morphology of EVNs determined by transmission
electron microscopy (TEM). A: CLR-EVNs; B: LB-EVNs; C:
PR-EVNSs; D: GR-EVNSs. The scale bars were 200 nm
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Table 2 Lipid, protein, and sugar contents of 10" EVNs

Sample Lipid/mg Protein/mg Sugar/mg
CLR-EVNs 0.94 0.87 0.35
LB-EVNs 0.49 0.40 0.21
PR-EVNs 0.79 1.29 0.46
GR-EVNs 0.12 0.51 7.98
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Figure 3 Particle size changes of four EVNs determined by NTA. A: EVNs are stored at 4 °C; B: EVNs are stored at -80 °C. n
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Figure 4 Average size of CLR-EVNs, LB-EVNs, PR-EVNSs, and
GR-EVNs treated by ddH,O, pH 1.2 solution (stomach-like solu-
tion), and pH 6.5 solution (intestinal-like solution) determined by
NTA.n=3,xts. "P<0.01, P < 0.001 vs ddH,O group
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Figure 5 Antioxidant activities of EVNs. A: Antioxidant effects of EVNs and structurally damaged EVNSs. Total antioxidant capacity of

EVNs; B: 1,1-Diphenyl-2-picrylhydrazyl radical (DPPH) radical scavenging activity of EVNs; C: Anti-superoxide anion ability of EVNSs; D:

Ability of EVNSs to inhibit hydroxyl free radicals. n = 3, x +s. "P < 0.05, "P < 0.01,

ok

P < 0.001 vs EVNs group
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i Control
300 - [l PR-EVNs

DiD
Figure 6 The uptake of EVNs by RAW264.7. A: Uptake of DiD-labeled EVNs detected by flow cytometry. Intracellular fluorescence
intensity after treated with four DiD-labeled EVNs; B: Quantification of cellular uptake after incubation with four DiD-labeled EVNs. n = 3,

x£s. P <0.01, ™P < 0.001 vs control group

10000 wem EVNs

= EVNs treated with
ultrasound

:

6000

o
wa
- ] I
W H
0= T ﬂ T T

PR-EVNs LB-EVNs GR-EVNs CLR-EVNs

Relative fluorescence
intensity of DiD

:

Figure 7 Uptake of DiD-labeled EVNs and structurally damaged
EVNs treated with ultrasonic probe were detected by flow cytome-
try.n=3,x%s. P <0.01,”"P < 0.001 vs EVNs group
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