Skeletal muscle atrophy induces irreversible cognitive impairment in young mice
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Introduction. Several clinical studies reported that sarcopenia is associated with cognitive impairment in older adults (Amini N et al, 2024). However, direct evidence of muscle loss-induced cognitive decline had not been obtained. We previously found for the first time that cast-induced muscle atrophy in the hindlimb accelerated the onset of memory deficit in young Alzheimer’s disease model mice (Nagase T et al, 2021) and young normal mice (Iki T et al, 2024). These findings suggest that muscle atrophy is a trigger for cognitive deficits. However, it remains unclear whether these cognitive deficits persist after muscle recovery.
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Aims. This study aims to investigate whether the muscle atrophy-induced cognitive impairment is irreversible even after muscle recovery.
Methods. Ten-week-old BALB/c mice underwent hindlimb immobilization by cast attachment for two weeks.  Locomotor activity and novel object recognition memory were evaluated. The cerebral cortex, skeletal muscles, and plasma were collected.
Results. Fourteen days of hindlimb immobilization caused body weight loss, muscle loss, and cognitive decline. Sixteen days after cast removal, the tibialis anterior and gastrocnemius muscle weights significantly recovered. However, the cognitive impairment persisted.  Infusion (i.c.v.) of plasma collected from cast-attached mice for 14 days induced cognitive decline in other naïve mice.
Discussion. These findings suggest that cast-induced muscle atrophy leads to the accumulation of certain factors in plasma, which elicit cognitive impairment. Currently, candidate detrimental factors are being identified through DIA proteomic analysis of the plasma. RNA-seq analysis is revealing molecular events in the cerebral cortex associated with irreversible cognitive decline.
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