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Depression is an epidemic



Wheeler & Quintana, Nature 2025

The brain is a mucosal tissue

…that happens to control behavior



*Chung, *Lee et al., Nature 2025
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Can we link behavior and immunity?
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Pro-inflammatory monocytes drive fear behavior



Psychedelics reverse fear behavior and monocyte recruitment



Stress dysregulates the blood-brain barrier



Psychedelics influence meninges-brain signals



Stress impairs astrocyte EGFR signaling



EGFR+ astrocytes limit NF-κB activity

Wheeler et al., Science 2023

Zaiss et al., Immunity 2015



EGFR+ amygdala astrocytes limit fear expression



Decreased EGFR expression in MDD amygdala astrocytes



Summary

1. Chronic stress induces immune 

cell redistribution to the meninges 

which act on amygdala via 

permeable BBB

2. Inflammatory signals induce 

astrocyte-neuron communication that 

drives fear behavior

3. Psychedelics (MDMA, psilocybin) 

reverse meningeal monocyte 

accumulation and fear behavior
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