Therapeutic Potential of Human Amnion Epithelial Cells for Improving Post-Stroke Cognitive Outcomes
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Introduction. Stroke is a leading cause of death and long-term disability worldwide. Up to 70% of stroke patients will experience cognitive impairment after stroke. However, there are limited treatment options to improve cognition following stroke. Due to their multiple protective effects, human amnion epithelial cells (hAECs) are an attractive candidate for stroke therapy. Whether hAECs improve post-stroke cognitive impairment remains unknown.

Aims. This study aims to investigate the long-term cognitive outcomes of hAEC treatment post-ischaemic stroke. Furthermore, we aimed to determine the mechanisms by which hAECs contribute to their pro-cognitive effects.

Methods. Male C57Bl/6 mice were randomly assigned to undergo either sham or stroke surgery targeting the prefrontal cortex under anaesthesia (1.5% isoflurane). Saline or hAECs (1 x 106 cells IV) was administered 24 h later. Cognition was assessed using the Barnes maze 36 d days later. Brain injury was evaluated using histology. Transcriptomic changes relating to synaptic plasticity and cognitive processes were analysed using single-cell RNA sequencing and validated by qPCR.

Results. In the Barnes maze, delayed escape latency (EL) was observed in stroke+saline (day 5 EL=106±20s, P<0.05) but not stroke+hAEC (day 5 EL=66±12s, P>0.05) compared with sham mice. Infarct volume was reduced following hAEC treatment (1.3±0.2 vs 0.4±0.2mm3, P<0.05). Transcriptomic analysis and qPCR revealed upregulation of CAM2KA, associated with long-term potentiation, and reduction in TIMP1 expression, involved with extracellular matrix degradation, following stroke and hAEC-treatment.

Discussion. Early hAEC administration following stroke attenuates cognitive impairment and reduces brain injury. The combination of behavioural improvements, reduced infarct pathology, and distinct transcriptomic changes supports hAEC as a promising therapeutic approach for preventing stroke-induced cognitive decline.

