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Innovative Therapeutic Strategies Targeting the Gut-Brain Axis in
Neurodegenerative Diseases

Nobutaka Hattori
Department of Neurology, Juntendo University Faculty of Medicine
RIKEN Center for Brain Science, Neurodegenrative Disorders Collaborative
Laboratory

Abstract

Neurodegenerative diseases, such as Parkinson's disease (PD) and Alzheimer's
disease (AD), are strongly associated with aging as a major risk factor. With
the advent of a super-aging society, a pandemic of neurodegenerative diseases is
anticipated. In PD, a representative motor disorder, a-synuclein (a-Syn), the main
component of Lewy bodies, has been found to accumulate in the retina, skin, and
gastrointestinal tract. The dual-hit hypothesis suggests that neurodegenerative
processes may originate from the olfactory bulb or the gut. Supporting this theory,
epidemiological studies in Denmark have shown that vagotomy for gastric ulcers
reduces the incidence of PD compared to groups with intact vagal branches. Similarly,
appendectomy has been reported to lower the risk of developing PD. These findings
underscore the critical role of the gut-brain axis in the pathogenesis of PD.

Beyond the gut, other peripheral organs also exhibit pathological changes. For
instance, myocardial MIBG scintigraphy has proven effective in differentiating PD
from other parkinsonian syndromes. It is included as a supportive criterion in the
Movement Disorders Society's diagnostic criteria for PD. Gastrointestinal pathology,
particularly in the gut, is significant in explaining PD-related constipation and is
hypothesized to occur up to 20 years before the onset of central nervous system
pathology. Halting the progression from peripheral to central pathology could pave
the way for disease-modifying therapies.

Recent studies have highlighted the role of gut microbiota in Parkinson's disease
(PD). Our laboratory is planning fecal microbiota transplantation (FMT), a treatment
currently used for ulcerative colitis, as a potential therapeutic approach for PD. If gut
pathology represents the initial trigger of the disease, targeting the gastrointestinal
system could be a key strategy for future therapeutic development. Furthermore,
our research has identified abnormal o-Syn seeds with prion-like propagation
capabilities in the bloodstream. This discovery opens the possibility of screening at-
risk populations through routine blood tests.

In conclusion, therapeutic strategies targeting peripheral pathology, particularly
the gut-brain axis, are becoming increasingly feasible and hold promise for the

development of innovative treatments for neurodegenerative diseases.
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