Cannabidiol Modulates Microglial Morphology and
Attenuates Neurodegenerative Changes During
Aging In the Ts65Dn Mouse Model
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INTRODUTION

RESULTS

CONCLUSIONS

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.

G
oo P

(MANTOVANI et al., 2025)

METHODS

Positron Emission Tomography (PET)

. ., CBD Treatment (20mg/kg, i.p.)
or vehicle (i.p.)
CHz MO CHy 1

r 1

4 7 8 12
|
1

Months | —_— :
L2 $5. Sa ]
o =) S = =
Ts65Dn Mouse Ts65Dn Mouse Ts65Dn Mouse

Ts65Dn Mouse
(Control/Naive)

Molecular Imaging: PET
[''C JPK11195

: .o« CBD Treatment (20mg/kg, i.p.)
e < or vehicle (i.p.)
CHz HO c ) |

18

—

e/
Ts65Dn Mouse

—

‘t/
Ts65Dn Mouse
(Control/Naive)

Microglia

Molecular Imaging: [**C |PK11195

A B C
1 OO i 100 -
1.007 WHOLE BRAIN CORTEX :
<o . CBD Vehicle ’>\ gy
% = 0.75 %
o 075 @ - o 0.751
~o” ) St
@ k- ¥ @
.% & © p=0.034 Jt‘:\j
§- p = 0.001 " ; " % { "g_
o 0.50 o o £ o 0 0.50 - v o 0.501
— ¢ e : - = bd
. 7 ol e e — . T~ =
N 10 O & [ —y— ¢ O LY E
a | ¢ 5 " : a P =W
Vehicle ~CBD, p =763 Vehicle ~CBD, p =785
000 Female ™ Male, p = 0.175 Female ~ Male, p =0.239

0.00

4 months 8 months 12 months 18 months

4 months 8 months

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.
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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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Fig 3. CBD prevented the
age-related loss of NeuN-
positive neurons in the
cortex and hippocampus,
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preserving neuronal density
throughout aging.

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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