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[Abstract] Acute lung injury/acute respiratory distress syndrome (ALIARDS) is a severe eritical condition
marked by rapid progression and high fatality. It results from diréct/indirect lung-related or systémi¢ triggers, leading
to widespread injury of lung epithelial and endothelial cells. Its pathogenesis involves uncontrolled: inflammation and
breakdown of the lung's blood-air barrier’due to leaky blood vessels and epithelial damage. Current management of
ALI/ARDS remains primarily supportive, offering symptomatic relief but limited improvement in prognosis, necessitating
deeper exploration of upstream pathogenic mechanisms to identify safer and more effective therapies. Exosomal
microRNAs (miRNA), small extracellular vesicles (40-150 nm) containing non-coding single-stranded RNAs, regulate
post-transcriptional cellular processes and participate in ALI/ARDS pathophysiology. Studies reveal that exosomes
transport proteins, nucleic acids, and miRNAs to recipient cells, mediating intercellular communication. In ALI/ARDS
models, exosomal miRNAs delivered to alveolar epithelial cells, endothelial cells, macrophages, and neutrophils
critically modulate autophagy, pyroptosis, apoptosis, proliferation, inflammatory signaling, macrophage polarization, and
neutrophil activation, either exacerbating or alleviating disease progression. Recent advances in engineering techniques
have enhanced the therapeutic potential of exosomal miRNAs by overcoming limitations of natural exosomes. This review
focuses on exosomal miRNA-mediated regulation of ALI/ARDS pathogenesis across key cell types, providing insights for
novel therapeutic strategies.
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2 H R E ALY 4(glutathione peroxidase 4,GPX4) T i
T AN miR-125b-5p AbHLS 1325855 | I P A4l
LU, DFFEUESE 5 SM IR S Ak 32 15 WY miR-125b5p H
] i keleh £ ECH #H2¢4E 1 1 (kelch-likeCECH associated
protein 1,keapl )35 , I FIRZINFE2 AHOCH F 2( nuclear
factor-E2-related factor 2, Nrf2 ), GPX4 BYFRIKH .
22 5N R AR T - AT I MeaEAE /)N B
SMEMTA & miR-1-3p BIAMNBAR, IFTE A e,
miR-1-3p B ] FH PR 5 D A G B T 1 (Stréss associated
endoplasmic reticulum protéin’l, SERP1) A% 28 35, 32k 1M 171 7%l
P 0T B L AR A PR AT A 70 oW AT IS
LM IBA ) miR-126 $E [0 2R OC EVHI Z5H i
HEAL (sprouly—related EVHI1 domain-containing protein 1,
SPRED-1) (3215, IITHE5E RAF At / M55 581 it
(extracellular signal-regulated kinase, ERK) FBERR Ik, J#755 4
B MRS A KA T

SMUAA miR-126 i 1] LA PI3K/ Ak {55 38
D B AN T MSC AM A miR-26a-3p FE/IN B il
I A N B2 40 B (pulmonary microvascular endothelial cell,
PMVEC ) fJ AL A5 Fi#8 fi] 17 1 B35 1% 1t 4 K 0 2 4 R] L4
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