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Individuals with Down syndrome (DS) exhibit accelerated 

aging associated with chronic neuroinflammation, glial 

reactivity, and neuronal loss. Microglia play a central role in 

this process, exerting neurotoxic or neuroprotective 

functions. Cannabidiol (CBD) is a promising neuroimmune 

modulator; however, its effects on microglial activation, glial 

morphology, and neurodegeneration during aging in DS are 

not fully understood.  
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Aging in Ts65Dn mice was 

associated with progressive 

microglial activation and neuronal 

loss. CBD suppressed late-stage 

microglial activation detectable by 

[¹¹C]PK11195 PET, modulated 

microglial morphology, and 

preserved neuronal integrity. These 

findings indicate that CBD exerts 

neuroprotective effects through 

functional modulation of microglia, 

reinforcing its potential as a 

therapeutic strategy for DS-

associated neurodegeneration and 

neuroinflammation. 
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Fig 1. CBD treatment induced a transient increase in 

[¹¹C]PK11195 uptake at 8–12 months, followed by a reduction 

at 18 months, contrasting with the progressive age-related 

increase observed in the vehicle-treated group. 

Fig 3. CBD prevented the 

age-related loss of NeuN-

positive neurons in the 

cortex and hippocampus, 

preserving neuronal density 

throughout aging. 

Fig 2. CBD treatment promoted a more ramified and less 

activated microglial phenotype throughout aging, increasing 

cellular branching while reducing morphological features 

associated with microglial activation. 
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