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Research advances in exosomal miRNAs for the treatment of spinal cord injury LIANG Ting, LI Liang. (College of
Traditional Chinese Medicine, Hunan University of Chinese Medicine / Hunan Engineering Technology Research Center for
Medicinal and Functional Food / Key Laboratory of TCM Heart and Lung Syndrome Differentiation & Medicated Diet and
Dietotherapy / Hunan Provincial Key Laboratory of TCM Diagnostics , Changsha 410208, China )

Abstract: Spinal cord injury (SCI) is a severe traumatic condition of the central nervous system for which current
therapeutic strategies rarely achieve neural regeneration. In recent years, exosomes and their carried microRNA (miRNA )
have demonstrated considerable potential in SCI treatment. Functioning as key mediators of intercellular communication,
exosomal miRNAs coordinately regulate multiple pathophysiological processes after SCI through multiple targets and path-
ways. This review systematically summarizes their core mechanisms of action: (1) regulating angiogenesis via miR-126
and miR-27a-3p, and promoting the repair of the blood-spinal cord barrier via miR-210 and miR-2861, thereby improving
local microcirculation; (2) precisely modulating the autophagic process via miR-421-3p and miR-374-5p to clear toxic
proteins, exerting neuroprotective effects within a specific time window; and (3) facilitating axonal regeneration via miR-
26a and miR-34a-5p, and modulating the glial microenvironment via miR-494 and miR-145-5p, thereby creating a favor-
able milieu for neural regeneration. Although exosomal miRNA therapy faces challenges in targeted delivery, standardized
production, and safety evaluation, the ongoing development of engineering modification strategies and multi-omics analyt-
ics promises to transform this approach into a breakthrough strategy, bridging the gap from fundamental research to clinical
application in SCI treatment.
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AP VER, e R 2t B 3w e] B i S
RLIE , MG miRNA A5 19 [ W45 75 225 1l YT
BRI B 11, DA SRR R VA T T AR o

2.3 R ITHE SR A K R
AT RER E RO B AT I FL 3l B A
M2 ZRG R AR I N AR . ZM A miRNA i@
ot Z2 R0 R A M SR A M B TR R IR )
JEE B TR B, A R SR A 5 74 5 5 fh E e

TE 20 i 22 4 I, 28 22 85 1 200 (neuro-
filament 200, NF200) 14 4 4 5 45 11 43 (growth as-
sociated protein 43, GAP-43) SRR A N E SRR
Yy WHFERM, Z R8T AR IR AY SN AR miR-199b-
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