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Regenerative medicine with cells and cell derivatives /  

2021 Annual Meeting of FARM 

Scientific Program 
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From Tuôs method to Tuôs therapy in spinal cord injury 

ᾼᾙ : ḌѫϧᾎẞḌѫ ᾎ 
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Є דּ  

 
 

Olfactory ensheathing cell (OEC) transplantation has been trialed as a promising SCI 

treatment. Extracellular vesicles (EVs), which regulate cell-cell interactions, have recently 

garnered extensive research interests and emerged as a non-cell based therapy in 

neurological disorders, including in SCI animal models. However, there have been no 

reports of human OEC-EVs and their beneficial effects on neuron regeneration. Here, we 

investigated the effects of EVs isolated from human OEC on the viability of neuronal cells. 

EVs were isolated from primary human OECs (hOECs) by serial ultracentrifugation. The 

hOEC-EVs were characterized by transmission electron microscopy, western blotting, and 

nanoparticle tracking analyses. We conducted CCK8 and lactate dehydrogenase assays to 

assess the cell proliferation and cytotoxicity of neural progenitor cells (NPCs) exposed to 

hOEC-EVs. Tert-butyl hydroperoxide (t-BHP) was utilized to mimic oxidative 

stress-induced cytotoxicity in NPCs. The modal diameter of hOEC-derived EVs was 113.2 

nm. Expressions of EV markers such as CD9, CD63, and CD81 were detected by western 

blotting. hOEC-derived EVs enhanced the proliferation of NPCs and ameliorated cell 

cytotoxicity mediated by t-BHP. Our findings reveal a role for hOEC-derived EVs in NPC 

proliferation and oxidative stress-induced neuronal toxicity model. These results may be 

useful for developing non-cell therapy OEC-EV-based treatment in acquired nervous 

system disease. 

2020 Symposiumȸү ԛӢ ᾼ ᾓ   

https://fb.watch/1v7TdWOpc9/
https://fb.watch/1v7UCJ0FB1/
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Extracellular Vesicles Released from Human Adipose-derived Stem Cells 

Enhance Articular Chondrocyte Function 

 

ᴶּרᾡ Mei-Ling Ho, Ph.D. /Distinguished Professor 

Department of Physiology, Orthopaedic Research Center 

CEO, Regenerative Medicine and Cell Therapy Center 

Kaohsiung Medical University 

 

Abstract  

Articular cartilage is a tissue lack of stem cells and vascularization. Once damaged, 

the repair of the articular cartilage defect is limited and eventually leads to 

osteoarthritis. Recently, stem cells (SC)-based articular cartilage tissue engineering is 

developing. Some of the results from SC-based articular cartilage regeneration showed 

a beneficial effect over the current techniques, while some reports indicated the 

implanted SCs showed hypertrophic change and formed fibrous cartilage. On the other 

hand, the implanted SCs is expected to differentiate into chondrocytes and restore the 

damaged tissue; however, a report demonstrated that less than 1% of transplanted 

cells resided in repaired site and differentiated into chondrocytes. Additionally, the 

therapeutic effects of SCs have also been indicated to result from the released trophic 

mediators. Recently, the extra-cellular vesicles (EVs) were demonstrated to be released 

from SCs and may be the important mediators to transfer the signals from SCs. EVs are 

shown to play an important role in cell-to-cell communication because they carry a 

cargo of proteins, nucleic acids, lipids, metabolites, and even organelles from SCs to the 

surrounding cells. Moreover, whether SCs secreted EVs have a function to enhance 

chondrocyte activity and even articular cartilage regeneration remains rarely 

investigated. This study aimed to induce ADSCs to release EVs (ADSC-EVs) and test the 

effect of EVs on articular chondrocytes. We found that the uptake of CM-DiI-labeled 

ADSC-EVs by articular chondrocytes were observed by confocal microscopy. The 

diameters of ADSC-EVs were 146.0 + 67.2 nm detected by Nanosight and TEM. The EV ÍÁÒËÅÒÓ ÏÆ #$ωȟ #$φσȟ #$ψρȟ 4'3ρπρ ÁÎÄ !ÌÉØ ÓÈÏ×ÅÄ ÐÏÓÉÔÉÖÅȟ ×ÈÉÌÅɻ-tubulin and ɼ-actin showed negative by Western blot analysis. Treatment of ADSC-EVs enhanced 

the viability and matrix formation (collagen type II and sulfated glycosaminoglycan 

deposition) of articular chondrocytes, while formation of collagen type I (a marker of 

fibrous cartilage) was suppressed. The results from this study indicate that EVs can be 

induced by low-serum culture condition. The ADSCs released EVs have beneficial effect 

on maintaining viability of articular chondrocytes and enhancing their potential to 

form hyaline cartilage but not fibrous cartilage. We suggest that ADSC-EVs have 

potential to be used for regenerating articular cartilage as an alternative choice other 

than SC-based cartilage regeneration. 
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