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Introduction: Gut bacteria are known to have a significant impact on physiological processes in many organs of
the body. Specifically, the gut microbiota profoundly affects nervous system development and function through
bidirectional communication called the gut-microbiota-brain axis. As a medial part of the temporal lobe, the
hippocampus is known to be involved in cognition, emotion, and anxiety. There is increasing evidence that the
hippocampus is a target of the gut microbiota. We conducted a systematic review linking the hippocampus with gut
microbiota and probiotics.

Search Method: All experimental and clinical studies published by 2023 have been reviewed. In this review, the
effects of gut microbiota on behavioral, electrophysiological, biochemical, and histological aspects of the
hippocampus were evaluated.

Results: The impact of gut microbiota disruption and probiotic supplementation on the microbiota-hippocampal
connection has also been considered. Studies show that a healthy gut microbiota is required for normal hippocampal-
dependent learning, memory, and synaptic plasticity. Currently known mechanisms include the production and
regulation of neurotrophins, neurotransmitters, and receptors, regulation of intracellular molecular processes,
normalization of pro-inflammatory/anti-inflammatory and oxidative/antioxidant factors, and hippocampal histological
stability. Studies have also shown that hippocampal neural circuit activity and hippocampal behavioral function
respond positively to different mixtures of probiotic bacteria.

Conclusion: A growing number of evidence from animal studies point to a close relationship between the
hippocampus, gut microbiota, and probiotic bacteria. However, few human or clinical studies have confirmed such
associations. Most of the research on this subject has been published in the last four years, so future intensive research
is pending.
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