


Nerve gas – sarin 

Pesticides

Pyridostigmine Bromide pills

Extreme temperature changes 

Sleep deprivation

Physical exertion 

Parihar et al., Neuropsychopharmacology 2013

Madhu et al., Brain Behavior and Immunity 2019



 Very low basal expression in the healthy CNS

 Upregulated by activated microglia and astrocytes
 Experimental autoimmune encephalomyelitis / MS
 HIV encephalitis
 Ischemia
 Alzheimer’s Disease
 Animal pain models
 etc

 Can be imaged using Positron Emission Tomography (e.g., [11C]PBR28)

Wei et al., J Neurosci 2013

Huntington’s disease

Basal
ganglia

HDcontrols

Amyotrophic Lateral Sclerosis

Zurcher et al, Neuroimage Clin 2015;  Alshikho et al., Neurology 2016; Ann Neurol 2018

controls ALS
Motor/premotor 

cortices

Lois et al., ACS Chem Neurosci 2018



Fibromyalgia
Albrecht et al, Brain Behav Immun 2018

Migraine
Albrecht et al, Neurology 2018

Chronic low back pain
Loggia et al, Brain 2015



Alshelh et al., Brain Behav Immun 2020

15 veterans with GW
33 healthy controls (8 GW veterans) 

BrainPET gantry

Patient
table

RF coil



• Biomarkers

• Therapy (glial modulators? TSPO agonists?) 

TSPO overexpression
Inflammation

Adapted from Bae et al., J Neuroimmune Pharmacol 2014

TSPO knock-down: 
inflammation
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