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Abstract

Neurologic and psychiatric diseases represent a huge
health burden, as they impact many individuals
worldwide irrespective of social class or age. Evidence
suggests that these disorders represent approximately
12% of diseases globally. Human and animal models
have been used to assess the impact of the gut-brain
axis (GBA) communication pathways in the disorders'
multi-causal perspective. Various mechanisms have
been suggested; nevertheless, systematic reviews
focusing on the latest developments in the area are
minimal. This paper systematically reviews the
influence of the gut-brain axis on psychiatric disorders
and neurologic diseases. Using PRISMA 2020 Checklist,
the findings reaffirm the microbiota-GBA bidirectional
communication and its role in influencing various
neuropsychiatric diseases. Understanding these
mechanisms could be crucial in developing novel and
targeted treatment approaches to treat these disorders
for health practitioners. Besides, policymakers should
come up with guidelines to regulate such interventions.
However, the included evidence and the processes
adopted were not without limitations; for this reason,
future studies should address them.
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Introduction

For long it has been said “healthy body healthy mind”.
A lot of researches showed us healthy body leads to a
healthy mind [1], Drossman. Even philosopher Jean-
Jacques Rousseau describe this phenomenon as
“Happiness: a good bank account, a good cook, and a
good digestion.”
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On the contrary, intestinal permeability is increased by
the gastrointestinal tract microorganism dysbiosis,
enabling different inflammatory substances and
metabolites to travel to the brain leading to a lack of
social functioning and psychological symptoms.
Similarly, [9] Appleton (2018), summarizes that the
nerves, HPA axis, and autonomic nervous system in the
gastrointestinal tract are connected to the brain and
gut, enabling the brain to impact intestinal activities and
the gut to influence mental health, cognition, and mood.
Thus, a viable treatment method for BGA disorders is
the therapeutic targeting of gut microbiota [10]
O'Mahony et al. (2015).

Other studies have further investigated microbiota-GBA
bidirectional communication. [11] Kumar et al. (2014),
argue that more effectively understanding interactions
between microbiota and GBA induces in-depth insights
into the Parkinson's disease (PD) pathophysiology and
allows timely diagnosis. Also, [12] Cryan et al. (2019),
underscore the different communication routes of
microbiota-GBA. The authors highlight that aging
reduces microbial diversity, and stress may substantially
affect the microbiota-GBA at each life stage. Using
animal models to link neural processes' control and
microglia microbiome activation, they add that the gut
microbiota has been implicated in different disorders.
Notably, human translational models are being
undertaken. Recently, [13] Person and Keefer (2021),
concluded by stressing that the brain-gut-microbiome
axis (BGMA) represents a potential therapeutic target
since employing postbiotics, probiotics, or prebiotics in
mimicking gut microbial signals or modifying the gut
microbiome may offer attractive therapies for resolving
the debilitating conditions.

[14] Quigley (2017), found the real phenomenon as the
microbiota-GBA in animal and translational models.



The human body contains trillions of microorganisms —
outnumbering human cells by 10 to 1. Because of their
small size, however, microorganisms make up only
about 1 to 3 percent of the body's mass (in a 100 kg
adult, that’s 1 to 3 kg of bacteria), but play a vital role
in human health.

Alterations in gastrointestinal (GI) function and GI
symptoms have been reported to accompany an
increasing number of central nervous system (CNS)
disorders. [2-4]

Neurologic and psychiatric diseases represent a huge
health burden, as they impact many individuals
worldwide irrespective of social class or age. Indeed,
evidence suggests that these disorders represent
approximately 12% of diseases globally [5], Lami,
Oliveira, de and Batista 2021 , et al. Research shows a
bidirectional intestine-brain communication happens via
the neural, endocrine, and immunological pathways ;
thus, it has been hypothesized that this
communication's imbalances might affect these
diseases' development. Researchers have used human
and animal models to assess the impact of the gut-
brain axis (GBA) communication pathways in the
disorders' multi-causal perspective. Accordingly, they
have proposed various mechanisms; nevertheless,
systematic reviews focusing on the latest developments
in the area are minimal. This paper systematically
reviews the influence of the gut-brain axis on
psychiatric disorders and neurologic diseases.

Materials & Methods

Methods
The evidence for the current systematic review followed
PRISMA (2020) guidelines. This encompassed a series
of steps detailed below.

Eligibility criteria
Studies included in this systematic had to meet certain
eligibility criteria. They were articles published in
English between 2012 and 2022, in indexed journals,
and in reviews containing studies with animal or human
models for psychiatric and neurologic diseases. The
articles also needed to demonstrate how intestinal
microbiota affects neuropsychiatric disorders.
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These models have incriminated a disturbed gut
microbiota in many CNS conditions, including
Parkinson's disease; however, research involving human
models is scanty due to significant logistical concerns.
Overall, high-quality clinical trials are lacking despite
the availability of theoretical microbiota-directed
therapies for neurodegenerative conditions. In the study
performed by [15] Chakrabarti et al. (2022), the
researchers revealed that mechanisms and triggers that
underlie the role of gut microbiota in the brain, or
cognitive function should establish a standardized
approach for human modeling studies, such as the
necessity for further extensive samples analyses, strong
guidance for given microbiota-GBA areas, and pertinent
biomarkers' establishment.

Results of syntheses

Most studies focused on microbiota-GBA bidirectional
communication and its influence on neuropsychiatric
diseases. They contend that new advanced in vivo and
vitro studies and an emphasis on omics technologies
alongside bioinformatics resources for efficient
translation and pertinent target identification are the
other urgent requirements. The primary strategy to
build a validated evidence base is enhancing multi-
disciplinary collaborations, knowledge sharing, and
ongoing public-private funding. Such would be
instrumental in enabling research on microbiota-GBA to
get to the next phase to identify realistic opportunities
in modulating the microbiota for improved brain health.

Discussion

The general interpretation is that microbiota-GBA
bidirectional communication and its role in influencing
various neuropsychiatric diseases; Disruption of
gastrointestinal system barrier and flora eventually
leads to increased generation of pro-inflammatory
cytokines which in turn leads to inflammation in all body
including brain and especially blood vessels in the brain.
This inflammation of blood vessels causes leakage and
neuro-inflammation thus injury to neurons [16,17].
These injuries can turn up as psychiatric disorders or
neurologic diseases. Inflammation in the brain also can
lead up to microglia activation and amyloid plaque
deposition. Also, not just microbial but communication
with gut and brain importance can’t be overlooked.
Recently this communication, which is known as vagal
nerve can be stimulated and used as treatment for
resistant depression [18]. Likewise, how in the past,
deficiency of vitamins and their outcomes were not
known: in the near future microbiome and the
deficiency of variety and needed flora for our will be an
issue too.



Information sources
The author searched the Cochrane library for the
existing reviews. Others that were searched included
PubMed, EMBASE, and SciELO. Following the final
sample of review articles section, the author employed
their reference lists as a source of secondary data.

Search strategy
The investigator used a core strategy for the eventual
bibliographic review. The strategy was adapted based
on every database's structure. The strategy
encompassed a combination of various search terms or
descriptors, such as "gastrointestinal microbiome,"
"mental disorders," "nervous system conditions,"
"immune response," "neurosecretory systems," and
"gastro," considering the databases' particularities. The
search was deliberately kept wide to allow screening for
eligibility of all studies on the subject.

Selection process
Figure 1 shows the selection process of studies. The
current study employed Endnote v. X7.8 in managing
the references. It also followed the management and
de-duplication techniques described by Peters (2017)
and Bramer et al. (2016).
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On the other hand, this theory shows some promise for
clinical field application such as Mediterranean diet
which can be used as adjuvant treatment for depression
by showing great promises [19] and not just by people
who are suffering from any kind of psychiatric illness
could benefit from it but also studies have shown adding
free fatty acids to a patient's diet is beneficial for
reduction of ADHD symptoms reduction and ketogenic
diet reducing epileptic seizures [20].

The theory also explains by causing dysbiosis of gut
microbiota antibiotics have psychiatric side effects [21].
Understanding these mechanisms could be crucial in
developing novel and targeted treatment approaches to
treat these disorders.

Limitations

While these studies offer insightful evidence regarding
how GBA affects neurologic diseases and psychiatric
disorders, the evidence included was not without
limitations. First, the articles were based on samples
from developed countries and excluded the developing
ones. Second, most papers may have reviewed data
from the same samples. Thus, generalizability may have
been a challenge. Notably, the review processes may
have excluded certain aspects of PRISMA (2020)
guidelines, as the evidence used was mostly reviews
rather than random control trials.

Conclusions

This systematic review has implications for practice,
policy, and research. Regarding practice, the findings
could inform novel therapeutic approaches for
neuropsychiatric disorders owing to the overwhelming
evidence that various studies have so far established.
Conversely, regarding policy implications, it informs
policy to enact policy guidance on how the proposed
novel therapy administration. Finally, these findings
show a scarcity of findings involving human models.
Future should thus focus on high-quality clinical trials
involving humans. Additionally, the studies could use a
wide range of samples, including those from developing
countries.
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Data collection process
Data were extracted from records that met the criteria
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