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ÁALZHEIMERôSDISEASE (AD)

ÁPARKINSONôSDISEASE (PD)

ÁHUNTINGTONôSDISEASE (HD)

ÁAMYOTROPHIC LATERAL SCLEROSIS

(ALS)

ÁMULTIPLE SCLEROSIS (MS)

NEURODEGENERATIVE DISORDERS



VAlzheimerôsdisease (AD), the most common

neurodegenerative disease, is characterized by

memory loss and severe cognitive impairment, altered

behavior, and impairment in activities of daily living

VAD patients commonly experience intestinal

symptoms, including fecal incontinence and

constipation, which contribute to AD morbidity and

complicate its clinical management

Wu JH, et al. (2011) J Am Geriatr Soc 59:2053-61 

ALZHEIMERôS DISEASE



PARKINSONôS DISEASE

Symptoms Frequency

Excessive salivation 70-80%

Dysphagia 30-80%

Gastro-oesophageal reflux 26%

Nausea, vomiting 20%

Dyspepsia (altered gastric emptying) 70-100%

Abdominal swelling 20-90%

Constipation 50-90%

Anorectal dysfunction 65%

Pfeiffer RF Parkinsonism Relat Disord 2011;17:10; Maeda T et al., Parkinsons Dis 2013;742128; Cersosimo MG et al. J Neurol 2013; 260:1332; 

Martinez-Martin P, et al. Mov. Disord. 2007;22:1623ï1629;  Pedrosa Carrasco AJ, et al., NPJ Parkinsons Dis. 2018 Mar 16;4:6



Pellegrini et al., Acta Neuropathologica (2018) 136:345ï361

Intestinal dysbiosis
Alterations of 

intestinal permeability

Activation of 

immune/inflammatory cells

Rearrangement of 

enteric neuronal coding

Bacterial

translocation

CNS-related protein

deposition accumulation

CNS neuroinflammation 

and neurodegeneration

Intestinal dysfunctions and enteric neurogenic/inflammatory responses

PATHOPHYSIOLOGICAL HYPOTHESIS



Neurological

disorder

Main changes in gut microbiota composition Morphofunctional alterations

of intestinal epithelial barrier

Intestinal neuro/immune inflammatory responses

and CNS related protein deposition

PD

V Bacteroidetes (conflicting evidence)

V = Firmicutes (conflicting evidence)

V Blautia, Coprococcus, Roseburia, Escherichia coli, Akkermansia,

Bifidobacterium, Flavonifractor and Lactobacillus

V Ralstonia, Faecalibacterium prausnitzii, Clostridium coccoides and

Bacteroides fragilis

V Enterobacteriaceae

V Prevotellaceae

V Fecal SCFAs levels (butyrate, acetate, propionate)

V No functional alterations of

intestinal permeability

V Occludin expression

V ZO-1 expression and

distribution

V LPS serum levels

V Nitrotyrosine

V Enteric glia activation (GFAP, Sox-10,S100-beta)

V EntericŬ-synuclein accumulation

V Colonic pro-inflammatory cytokines (TNF, IFN-ɔ, IL-

6, IL-1ɓ)

V Enteric glia activation (GFAP, Sox-10, S100-beta)

V Colonic TLR-4 expression

V Colonic CD3+ T cells

V EntericŬ-synuclein accumulation

AD 

V DecreasedFaithôsPhylogenetic Diversity

V Firmicutes, Actinobacteria, Ruminococcaceae, Turicibacteraceae,

Peptostreptococcaceae, Clostridiaceae, Mogibacteriaceae,

Bifidobacteriaceae, Erysipdotrichaceae CC115, Clostridiaceae SMB53,

Dialister, Clostridium, Bifidobacterium, Turicibacter, Bifidobacterium,

Adlereutzia

V Bacteroidetes, Proteobacteria, Bilopila, Bacteroidaceae, Gemellaceae,

Rikenellaceae, Bacteroides, Phascolarctobacterium, Gemella, Alistipes,

Blautia

V ŷ circulating ZO-1, LPS,

claudin-5, FABP2 levels

V Colonic CD68 macrophages

V Fecal calprotectin levels

V Enteric Aɓand tau accumulation

CLINICAL EVIDENCE IN CNS DISORDERS

Abbreviations: SCFAs: short chain fat acids; TNF: tumor necrosis factor, IFN-ɔ: interferon gamma, IL-6: interleukin-6; IL-1ɓinterleukin-1 beta; GFAP: glial fibrillary acidic

protein; SCFAs: short chain fat acids; ZO-1: zonulin-1; LPS: lipopolysaccharides, S100ɓ: S100 calcium-binding proteinɓ; TLR: toll like receptor

Pellegrini et al., Acta Neuropathologica 2018; 136:345-361 Perez-Pardo et al. Gut 2019;  68:829-843



THE NLRP3 INFLAMMASOME MULTIPROTEIN COMPLEX

üLeading role in the release of IL-1band IL-18

üPivotal in the maintenance of cytosolic

surveillance and the pathophysiology of

immune-inflammatory responses

üNLRP3 senses changes in enteric bacteria

and CNS-related proteins deposition

shaping immune/inflammatory responses

üIncreasing evidence suggest relevant roles

in the pathophysiology of CNS disorders

Pellegrini et al., Progress in neurobiology (2020) 191:101806.


