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Research progress on the mechanism of autophagy flow injury caused by lysosomal

dysfunction after cerebral ischemia

WANG Jia-Qian, HE Hong-Yun', DENG Yi-Hao"
Department of Anatomy, Faculty of Medicine, Kunming University of Science and Technology, Kunming 650500, China

Abstract: Ischemic stroke is an acute cerebrovascular disease caused by cerebral vascular obstruction, which is the third leading cause
of human death and disability. Multiple studies have demonstrated that autophagy plays a positive role in neurons after ischemic
stroke. Autophagy is the main intracellular mechanism that mediates the degradation and recycling of various substrates in lysosomes,
S0 it is very important to maintain normal function of lysosomes. However, cerebral ischemia can result in significant impairment of
lysosomal function, subsequently leading to disruption in autophagy flow and exacerbation of neuronal injury. This review elucidates
the mechanism of autophagic flux injury resulting from lysosomal dysfunction induced by impaired fusion between autophagosomes
and lysosomes, alterations in the acidic environment within lysosomes, and diminished biosynthesis of lysosomes following ischemic
stroke. The lysosome is regarded as the primary focal point for investigating the mechanism of autophagic flux injury, with the aim of
modulating neuronal autophagic flux to improve cerebral ischemia-induced brain injury. This approach holds potential for exerting a
neuroprotective effect and providing a novel avenue for stroke treatment.
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Fig. 1. Mechanism of lysosomal dysfunction after ischemic stroke (By Figdraw). Ischemic stroke causes alterations in the acidic

environment within lysosomes, diminishes biosynthesis of lysosomes and impaires fusion between autophagosomes and lysosomes,

resulting in autophagy substrate accumulation in neurons and autophagy flow disorders, and ultimately aggravates neuron injury.
TMEM175, transmembrane protein 175; TFEB, transcription factor EB.
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Table 1. Lysosome targeting therapeutic agents and their pathways of action

The names of lysosome Pathways of action

targeting therapeutic agents

Results Disecases

Schisandrol A Mediated ATP6VOD1 conformation
via targeting a unique cysteine 335
residue to activate V-ATPase-
dependent lysosomal acidification
As the carriers of PLGA, facilitated

the crossing of the blood-brain

PLGA acidic nanoparticles
(aNPs)
barrier, directly located at the
lysosome, released lactic acid
and glycolic acid, and directly
promoted lysosome acidification
Acidic oil-in-water Same as aNPs, and facilitated the
nanoemulsions loaded
with PLGA

Non-viral nucleolipid

crossing of the blood-brain barrier

Targeted lysosomes and released
(NL)-based nanocarriers 4 biocompatible succinic acids,
increased lysosomal acid base
molecules, promoted lysosomal
acidification, and restored the

optimal pH value of lysosomes

[40]

Promoted protein degradation, preserved Diabetic neuropathy

mitochondrial homeostasis and neuronal

cells survival

[41]

Enhanced lysosome activity, restored Parkinson’s disease

lysosome function and promoted

a-synuclein degradation

[42]

Same as aNPs Parkinson’s disease

[43]

Restored neuronal lysosomal pH, Parkinson’s disease

promoted neuroprotective effects,

and showed no cytotoxicity

PLGA, poly(D,L-lactide-co-glycolide).
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