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Abstract: Epilepsy and its comorbidities affect the health of tens of millions of people, characterized by
complex and poorly understood etiology. While anti-seizure medications (ASMs) remains the primary treatment
approach, antiepileptic drugs face issues like drug resistance and severe side effects, highlighting an urgent need
for novel drugs and therapeutic strategies. The gut microbiota plays a crucial role in the pathogenesis of central
nervous system diseases. They can interact with the brain through the nervous, endocrine, immune and metabolic
systems, thereby influencing the course of the disease. Some researches have indicated that gut microbiota-targeted
interventions, such as the ketogenic diet (KD), fecal microbiota transplantation (FMT), and probiotics, demonstrate
the significant potential in the treatment of epilepsy. However, there are still many unsolved mysteries regarding
the role of gut bacteria in the onset and treatment of epilepsy. Investigating the regulatory role of the gut microbiota
in epilepsy and its comorbidities holds great significance.
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Table 1 Alterations in gut microbiota in patients with epilepsy

Participant Alteration in gut microbiota Reference

Thirteen Chinese patients with epilepsy (average age of Decreased levels of Proteobacteria phylum and abundance of increased [40]
4.6 + 2.7 years), and 7 healthy infants (average age of  Actinobacteria phylum
4.9 + 2.5 years)

Twenty-two Chinese patients with epilepsy (average Increased levels of Actinobacteria phylum, Bacteroidetes, and Proteobacteria [41]
age of 30.4 + 8.8 years) and 10 normal controls phylum; decreased abundance of Firmicutes phylum; reduced genera of
(average age of 28.9 £ 7.6 years) Dialister, Alistipes, Faecalibacterium, Phascolarctobacterium,

Subdoligranulum, Megamonas, Enterobacter, Clostridium, Holdemanella,
Roseburia, Kocuria, Bacteroides and Coprococcus; increased genera of
Ruminococcus, Blautia, Dorea, Collinsella, Hafnia, Parabacteroides,
Turicibacter, Streptococcus, Eubacterium, Prevotella, Fusicatenibacter,

Romboutsia, Bifidobacterium, Enterococcus, Lactobacillus, Veillonella and

Escherichia
Twenty Turkish patients with epilepsy (average age of  Higer the genera Flavobacterium, Holdemania, and Hyphomicrobium; the [42]
8 £ 2.6 years) and 7 healthy children (average age of  genera of Megamonas and Coriobacterium were observed only in the epilepsy
7.3 +2.9 years) group
Ten Chinese children with focal epilepsy (average age  Significant differences in alpha diversity, higer Actinobacteria phylum; [43]
of 6.35 years) and 14 healthy children (average age of  increased levels of Escherichia/Shigella, Streptococcus, Collinsella and
5.15 years) Megamonas; decreased abundance of Faecalibacterium and Anaerostipes
Forty-one Chinese patients with epilepsy (average age Increased genera of Fusobacterium, Megasphaera, Alloprevotella and Sutterella [44]

of 31.6 + 12.2 years) and 30 healthy controls (average
age of 34.6 £ 7.6 years)
Twenty-four Chinese patients with epilepsy (average  The a-diversity was lower; increased levels of Proteobacteria phylum and [45]
age 0f 30.21 + 15.53 years) and 50 healthy controls Actinobacteriota phylum, while the relative abundance of Bacteroidota
(average age of 30.1 + 5.72 years) decreased; 23 genera were enriched, including Faecalibacterium, Escherichia-
Shigella, Subdoligranulum and Enterobacteriaceae-unclassified; 59 genera
including Bacteroides, Megamonas, Prevotella, Lachnospiraceae-unclassified
and Blautia decreased

Twelve Chinese patients with epilepsy (average age of  The a-diversity was higher; increased levels of Actinobacteria phylum; [46]
26.33 £ 12.05 years) and 12 healthy controls (average increased genera of Enterococcus, Anaerostipes, Bifidobacterium, Bacteroides

age of 28.5 + 4.27 years) and Blautia

Eight Italian children with epilepsy (average age of Increased genera levels in Akkermansia and Proteobacteria; reduced abundance [47]

8.9 £ 4.3 years) and 7 healthy controls (average age of in Faecalibacterium
8.0 £ 4.2 years)

Fifty-five Chinese patients with drug-resistant epilepsy Enrichment of bacterial taxa in Actinobacteria and Verrucomicrobia and [35]
(average age of 26.33 + 12.05 years) and 46 healthy Nitrospirae; and the genera Blautia, Bifidobacterium, Subdoligranulum,

controls (average age of 28.5 + 4.27 years) Dialister, and Anaerostipes

Eight Korean patients with intractable epilepsy The levels of Bacteroidetes and Proteobacteria were lower, and Actinobacteria [31]
(average age of 3.17 years) and 32 healthy parents was higher; increased abundance of E. faecium, B. longum and Eggerthella lenta

Thirty Turkish patients with idiopathic focal epilepsy =~ Proteobacteria phylum was higher; increased genera of Campylobacter, Delftia, [48]
(average age of 41.3 + 12.2 years) and 10 healthy Haemophilus, Lautropia, and Neisseria; 10.6% of the patients were detected

conrols (average age of 31.7 + 6.8 years) genera of Leptotrichia and Fusobacterium

Twenty-five Chinese paediatric patients with cerebral  Incaresed genera of Bifidobacterium, Streptococcus, Akkermansia, [32]
palsy and epilepsy (average age of 108.13 +42.83 Enterococcus, Prevotella, Veillonella, Rothia, and Clostridium IV, drcreased

months) and 21 healthy controls (average age of genera of Bacteroides, Faecalibacterium, Blautia, Ruminococcus, Roseburia,

70.43 + 20.93 months) Anaerostipes, and Parasutterella

Forty-two Chinese patients with drug-resistant epilepsy Patients with four seizures per year or fewer showed an increase of [30]

(average age of 28.4 + 12.4 years), 49 drug-sensitive  Bifidobacteria and Lactobacillus than those with more than four seizures per

patients (average age of 25.1 + 14.6 years), and 65 year

healthy controls (average age of 29.4 + 13.8 years)

Fourteen Chinese pediatric patients with refractory Increased the level of Proteobacteria [49]
epilepsy (average age of 1.95 + 3.10 years) and 30

healthy infants (aged up to 3 years)
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