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mechanism of c¢(RGDyK) peptide modified mesenchymal stem cell exosomes loaded with
ginsenoside Rgl (G-Rgl) on ischemic stroke. Thread-tying method was used to establish SD
rats transient middle cerebral occlusion model (tMCAOQ). The model rats were randomly divided
into tMCAO group, Exo group, free G-Rgl group, Exo-Rgl group and cRGD-Exo-Rgl group,
and sham group was measured by
2,3,5-triphenyltetrachloride (TTC) staining, the changes of neuron and endothelium were

used as control. The infarct volume was
observed by immunofluorescence, and the expression of related proteins was detected by
Western blotting. The results showed that cRGD-Exo-Rgl up-regulated the expression of
vascular endothelial growth factor (VEGF) and hypoxia-inducible factors (HIF-1a) by
activating PI3K/AKT pathway, thus promoting angiogenesis and neurogenesis, effectively
reducing the volume of cerebral infarction and improving neural function. In addition, the
delivery of cRGD-Exo0-Rgl1 to ischemic brain tissue up-regulated the expression of occludin and
claudin-5, and reduced the injury of blood-brain barrier. Taken together, cRGD-Exo-Rgl was

effective in the treatment of ischemic stroke by promoting angiogenesis and neurogenesis,

which provided experimental
neuroprotective therapies.

evidence for

the potential clinical benefits of other

Keywords: ginsenoside Rgl; ischemic stroke; angiogenesis; exosome; blood-brain barrier
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Characterization of cRGD-Exo-Rgl. A: Western blotting analysis of Exo surface markers. B:

Fluorescence image of modified exosomes. C: Particle size distribution of Exo, Exo-Rgl, cRGD-Exo-Rgl. D:
Morphology of Exo, Exo-Rgl, cRGD-Exo-Rg1 observed by TEM. The scale bar is 100 um for (B).
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Figure 2

Representative fluorescent images of brains from tMCAO rats receiving cRGD-Exo-Rgl.

Co-location of PKH26 labeled cRGD-Exo0-Rgl (red) with CD31 (green) in brain tissue. The scale bar is 100 um.
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Figure 3 cRGD-Exo0-Rgl promotes angiogenesis and neurogenesis. A, B: Western blotting and analysis of
the expression levels of AKT, P-AKT, VEGF, PI3K, HIF-1a in ischemia/reperfusion brain tissue. Data are
expressed as X +£s (n=3). Comparing score on tMCAO model, *: P<0.05; **: P<0.01; ***: P<0.001; #:
P<0.05; ##: P<0.01; ###: P<0.001. C: CD31 fluorescence imaging of brain tissue in each group. CD31
antibodies (green) was used to stain endothelial cells. DAPI (blue) was used as a nuclear marker. D: NeuN
fluorescence imaging of brain tissue in each group. NeuN antibody (green) was used to stain neurons. The

scale bar is 100 um for (C) and (D).
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cRGD-Exo-Rg1 R R M /5 I A% BF B B9 5T 214
cRGD-Exo-Rgl protects the integrity of the BBB after ischemia. A: EB extravasation was

measured to evaluate BBB permeability. B: Quantification analysis of extravasated EB (ng/g). Data are
expressed as X =+s (n=3), Comparing score on tMCAO model, *: P<0.05; **: P<0.01; ***: P<0.001; #:
P<0.05; ##: P<0.01; ###: P<0.001. C, D: Analysis of occludin and claudin-5 protein levels.
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