O, .‘".C'li .
@ 9.5 Osservatorio
g | Demenze

L'intricata e complessa interazione
tra cellule gliali e neuroni nella |
malattia di Alzheimer

| CENTRI PER | DISTURBI COGNITIVI
E LE DEMENZE E LA GESTIONE
INTEGRATA DELLA DEMENZA

27 — 28 novembre 2025

Ciarla Claudia', Facchinetti Roberta'?, Burla Silvia', Valenza Marta', Scuderi Caterina’

'Dept. Physiology and Pharmacology «Vittorio Erspamer»
2Department of Life Sciences, Health, and Health Professions, LINK Campus University

SAPIENZA

UNIVERSITA DT ROMA




Alzheimer’s disease: the hallmarks of the pathology

Cellular imbalances
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Astrocytes are the housekeepers and guardians of the CNS

SYSTEMIC HOMEOSTASIS G A
» Chemo-sensing (0O,, CO,, pH, Na*, glucose) ‘
* Regulation of energy balance and food intake

» Sleep homeostasis

°°

MOLECULAR HOMEOSTASIS s
* lon homeostasis (K*, Cl, Ca*)

* Regulation of pH
* Water transport and homeost;m

» Neurotransmitter homeostasis ASTROCYTE

(glutamate, GABA, adenosine,
monoamines) FUNCTIONS

METABOLIC HOMEOSTASIS =

* Formation of neuro-glio-vascular unit
and glial-vascular interface

» Regulation of local blood flow

* Metabolic support

* Glycogen synthesis and storage

= Convective flow
ORGAN HOMEOSTASIS =

» Control over the blood-brain barrier
» Operation of the glymphatic system

CELLULAR & NETWORK HOMEOSTASIS =
* Neurogenesis

* Neuronal development and guidance

* Defining the CNS cyto-architecture

= Synaptic plasticity

» Synaptogenesis, synaptic
maintenance and synaptic
elimination

Scuderi C et al., Advances in Neurobiology, 2021
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Besides aberrant proteins deposits, alterations
of glia morphology and activities have been

observed...

...that seem to occur well in advance of
histopathological modifications.

Reactive astrogliosis

* Huntington disease

= Alzheimer’s disease
* Frontotemporal dementia

Astrocyte degeneration,
atrophy, and loss of function

= Addiction

= Stroke

= Severe trauma

= Schizophrenia

= Major depression

= Amyotrophic lateral sclerosis
= Huntington disease

= Frontotemporal dementia

= Alzheimer’s disease

" Aging

Scuderi et al., Advances in Neurobiology 2021



Using in vitro (1) and in vivo (2) models of  amyloid-induced toxicity
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We observed a strong and long-lasting glial reactivity
| as well as inflammation!

Facchinetti & Valenza et al., Biomedicines 2022
Facchinetti et al., Int J Mol Sci 2020

Scuderi et al., Cell Death Dis 2014

Esposito & Scuderi et al., PLoS One 2011
Esposito et al., Br J Pharmacol 2007
Facchinetti et al., Int J Mol Sci 2020




How can we modulate glial reactivity and inflammation?

Palmitoylethanolamide (PEA)
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Astrocyte morphology and reactivity
in young and aged 3xTg-AD mice
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Astrocyte-neuron metabolic coupling as a key player in brain homeostasis
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Um-PEA chronic treatment was able to normalize some alterations observed in 3xTg-AD mice

related to cerebral metabolism!

Facchinetti & Valenza et al., under review



Myelin defects even in Alzheimer’s disease

The medial temporal lobe of patients with AD shows fewer
myelinated fibers (CNPase and PLP) and more AP plaques
(Me-04 staining) than non-AD individuals.

AD 1 AD 2 AD 3

‘ .

Non-AD 1 ~ Non-AD 2 Non-AD 3

“:Me-04
CNP+PLP

Depp et al., Nature, 2023

Rose et al., J Neurol Neurosurg Psychiatry, 2000
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Torecap

DV -2.8 mm

In the models of beta-amyloid toxicity, we observed ASTROGLIA

glia reactivity as well as inflammation REACTIVITY
ATROPHY/LOSS

OF FUNTION

| 3xXTg-AD mice show signs of inflammation and glia reactivity in the early
stage of the disease while in the late stages these phenomena decrease
(effect of age?)

3xTg-AD

O
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PEA Compounds able to modulate glial dysfunctions and dampen inflammation
also exert neuroprotective effects, like palmitoylethanolamide!



Conclusions

APOE4-Ap complex
AP aggregate

n Lipidated APOE4

SASP factors
(IL-6, IL-1B, TNF-a,
MMP-1 etc.)

(GFAP, TGFp,
ALdh1 etc.)

(BDNF, GDNF,
CNTEF, FGF2)

Valenza et al., Biomolecules 2021

A detailed understanding of the molecular
alterations occurring in glial cells during
aging and age-related diseases could offer
new biomarkers as well as promising
pharmacological targets
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Glia reactivity is a complex process and seems
context-, region- and time-dependent.
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