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Neuronal glutathione loss leads to neuronal cell death accompanied by
neuroinflammation
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To defense against oxidative stress, organisms possess glutathione as an
important antioxidant. However, glutathione level is decreased with ageing and progression of
diseases including AD. Glutathione is synthesized through a reaction by Glutamyl-Cysteine ligase
(GCL), which consists of catalytic subunit (GCLC) and modifier subunit (GCLM). We analyzed the brain

pathologies of brain specific-conditional knockout mouse of GCLC (GCLC-cKO). In 3-month-old
GCLC-cKO mice, we could see severe neuroinflammation. In 8-month-old, we observed significant brain
atrophy caused by neuronal cell death. Moreover, we found significant increase in disease-associated
microglia (DAM) and disease-associated astrocyte (DAA) markers, activation of Clg-mediated
phagocytosis, and contribution of Gasdermine-mediated pyroptosis to neurodegeneration in GCLC-cKO.
From our findings, we propose the mechanism by which a vicious cycle of oxidative stress and
neuroinflammation facilitates neurodegenerative processes.
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Mechanisms of redox perturbation in the App-knockin mouse model of Alzheimer®s disease
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