[ Downloaded from shefayekhatam.ir on 2025-10-19 ]

Sosr— dEe

Gut Microbiota and Amyotrophic Lateral Sclerosis

Gelareh Vahabzadeh, Fereshteh Golab*

Razi Drug Research Center, Department of Pharmacology, School of Medicine, Iran University of Medical Sciences, Tehran, Iran
Cellular and Molecular Research Center, Iran University of Medical Sciences, Tehran, Iran

Article Info:

Received: 22 Apr 2025 Revised: 16 July 2025 Accepted: 23 Sep 2025

ABSTRACT ;

Introduction: Amyotrophic lateral sclerosis (ALS) is a complex neurodegenerative disease

influenced by genetic, environmental, and lifestyle factors. Modern dietary shifts, such as

reduced fiber intake and increased consumption of saturated fats and refined sugars, have led i

to gut microbiota dysbiosis, which interacts with the gut-brain axis and impacts brain health.

ALS patients often exhibit hypermetabolism, weight loss, and metabolic disturbances, like
dyslipidemia and impaired glucose metabolism, which are associated with disease progression

and poorer prognosis. Gut dysbiosis may contribute to ALS pathogenesis by increasing intes- |

tinal permeability, systemic inflammation, and oxidative stress. The gut microbiota, through

the production of metabolites such as short-chain fatty acids, plays a critical role in sup-

pressing inflammation and promoting neurogenesis; however, its disruption can trigger neu- :
roinflammation and neuronal damage. The gut-brain axis, mediated by neural (vagus nerve),

hormonal (ghrelin, leptin, insulin), and immunological (cytokines) pathways, influences brain i

development and function. The gut microbiota is formed from birth under the influence of

maternal diet, breastfeeding, and antibiotics, which evolves simultancously with brain de-

velopment. Nutritional interventions, such as the Mediterranean diet rich in antioxidants and i

omega-3 fatty acids, and microbiota-targeted therapies (probiotics, prebiotics, postbiotics), }

show potential for reducing ALS risk and alleviating symptoms. Conclusion: Current studies

on the gut microbiota and ALS are limited by small sample sizes and predominantly obser- Keywords:
vational designs, underscoring the need for larger, longitudinal, and more rigorous investi- :

gations. Nevertheless, targeting gut dysbiosis represents a promising therapeutic approach to 1. Gastrointestinal Tract

improve the quality of life and potentially extend the healthy lifespan of patients with ALS. 2. Atrophy
" 3. Deglutition Disorders
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