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The link between the gut microbiota, brain, and mental health disorders.

Introduction 

The human gut microbiome is occupied by trillions of microorganisms predominantly found in the colon (Leeming et al., 2019; Vitetta, 2020). The gut microbiota is a complex ecosystem, now becoming known for its role in human behaviour (Leeming et al., 2019; Vitetta, 2020). In recent years clinical investigations have established clear bidirectional interactions from the gut microbiome to the brain through the brain-gut axis (Ochoa-Repáraz and Kasper, 2016; Leeming et al., 2019). Interestingly, current research in the field of neuropsychology have found that mental health disorders, such as anxiety and depression, have been associated with negative shifts within the intestinal microbiome (Vitetta, 2020; Lee and Kim, 2021) Past studies have described the gastrointestinal tract as simply a digestive organ, however, new research in this area of neuroscience have started to uncover the underlying mechanism of the impact of the gut microbiota and the gut barrier integrity on the brain and behaviour, and how major depressive disorder in humans is associated with alterations of the gut microbiome (Ochoa-Repáraz and Kasper, 2016; Lee and Kim, 2021) Further emerging evidence have now proposed the brain-gut-microbiota axis as a new paradigm in neuroscience (Dinan and Cryan, 2017). The signal transmission in the brain-gut-microbiota axis is complex, involving bidirectional communications between gut microbes and the brain, which has recently been linked to mental illness, such as anxiety and depression disorders (Firth et al., 2020). 
In recent years, the relationship between nutrition and mental health have gained considerable interest (Leeming et al., 2019; Firth et al., 2020; Lee and Kim, 2021) Recent studies have started to suggest a clear link between diet and mental health (Jandhyala, 2015). 
The World Health Organization (WHO) (2023) reports that there are approximately 350 million people affected by Major Depressive Disorder (MDD) and other mental health conditions worldwide. Moreover, Firth et al. (2020) highlights the link between gut bacteria and its effect on symptoms of anxiety and depression. Therefore, in consideration of this, and Jandhyala’s previous (2015) research, in this context highlights the importance of drawing parallels between the microbiome in managing mental health issues. 
New emerging research has proposed a diverse diet in plants is a key factor in influencing the composition of the gut microbiota (Leeming et al., 2019; Lee and Kim, 2021) The effect of seasonality on both diet and the microbiome has only recently been explored in the current literature. The American Gut Study (Quigley, 2020), the largest published study to date of the human microbiome, found that people regularly eating more than 30 different types of plant foods each week, such as fruits, vegetables, grains, legumes, nuts, and seeds had a significantly more diverse microbiome than those eating 10 or fewer different plants. Moreover, epidemiological research has found adhering to a Mediterranean based diet which are high in fruits, vegetables, nuts, and legumes, poultry, eggs, and dairy products, and only occasional consumption of red meat, is associated with a reduced risk of depression (Firth et al., 2020). 
An emerging intervention treatment for mental health conditions, called faecal microbiota transplants (FMT), have enabled the link between the gut microbiome and mental health to be better understood (Kim et al., 2014). These studies have shown that FMT from donors without mental health conditions improved symptoms in people who had depression and anxiety. However, the research did find in many cases the symptoms returned a few months after the treatment had ended (Kim et al., 2014).
Therefore, this proposal assesses the potential usefulness and limitations of the brain-gut axis and how it correlates to mental health (Dinan and Cryan, 2017). The proposal also examines the link between poor nutrition and how this may be a contributing factor to mental health disorders, for instance, low mood, anxiety, and depression disorders such as Major Depression Disorder (MDD). It looks at the role of the Mediterranean diet and its contribution to improved mental health, compared to the western diet, as well as the role of the Vagus Nerve. It is hypothesized that the gut microbiota and changes associated with diet, affect the gut-brain axis, and may possibly contribute to the development of mental illness’s such as anxiety and depression disorders. In this proposal, the links between diet, gut disorders, and neurologic diseases that impact brain function and behaviour are discussed.
The ‘smiles trial’ study was the first randomised controlled trial in the world that measured the link between dietary intervention and depression (Jacka et al., 2018). The study measured the effectiveness of a Mediterranean style diet for the treatment of medically diagnosed depression, in comparison to social support (Jacka et al., 2018). Interestingly, after the 12-week intervention, the dietary support group showed significantly greater improvements in mental health outcomes compared to the social support group (Jacka et al., 2018). The study suggests a direct link between nutrition and mental health. The findings of the smiles trial adds to the growing body of literature looking at the link between diet and mental health disorders, as opposed to pharmaceutical approaches in the treatment of mental disorders (Jacka et al., 2017).
Rationale 
The gut microbiome serves an important role in the human body (Leeming et al., 2019). The relationship between the gut microbiota and human health has been increasingly recognised in recent years, in both neuroscience and in the media (Jandhyala, 2015; Frankel and Warren, 2023; Harvard Medical School, 2023; Cassano and Otto, 2023). It is now well acknowledged that a healthy microbiome is largely responsible for overall wellbeing, and positive health outcomes (Jandhyala, 2015). Emerging research in neuroscience have recently highlighted links between the brain-gut axis and the multiple effects it has on several cognitive functions including mood, motivation, and mental health conditions (Jandhyala, 2015). Research has also examined how gut microbes play an integral role in the interaction between gut reactions and human behaviour, as well as its effects on mental health disorders such as anxiety and depression (Ochoa-Repáraz and Kasper, 2016; Firth et al., 2020; Quigley, 2020). The study of gut microbiota affecting mental health is a relatively new research topic that has gained popularity in past years. Preliminary studies have already begun to show significant differences in the composition of the gut microbiota in patients with depression compared with healthy individuals (Jandhyala, 2015). 
The present proposal will draw together the existing literature to explore how gut microbes play a prominent role between what we eat, and how we feel. The link between the Microbiota and mental health disorders such as depression and anxiety disorders will also be examined. The current proposal also intends to examine the growing body of literature, summarising the key findings regarding the link between diet and brain-gut-microbiota axis, bringing together evidence on the mechanism linking food with mental wellbeing. Furthermore, this could help determine how and when nutrition can be used to improve mental health in the general population. Furthermore, the current proposal looks to determine whether there are any significant associations between behaviour and the gut microbiome, and how possible interventions such as diet interventions and lifestyle factors can help bring positive health outcomes to those suffering with mental health disorders. 
Aims 
This proposal will review the current literature, exploring the link between the gut microbiota and how it correlates to mental health. It will also examine how the Mediterranean diet can support a healthy functioning microbiome, and in turn bring positive effects on mental health. Therefore, the main aim is to understand the complex ways in which what we eat influences our brain, mood, and mental health. The proposal plans to evaluate relevant peer-reviewed papers after 2013, due to the new and emerging research in the world of neuroscience. 
Objectives
The four key objectives are:
1. To examine the link between the gut microbiome and levels of serotonin (mood levels)
2. To explore the connection between the gut microbiome and mental health disorders
3. To assess the emerging biology of gut–brain communication.
4. To identify how a Mediterranean style diet can have a positive impact on the gut microbiome, and in turn improve symptoms of anxiety and depression. 

Methodology
[bookmark: _Hlk148949329]A selective literature review will be conducted to evaluate the current knowledge in brain-gut-microbiota interactions, as related to mental health disorders such as anxiety and depression. An initial search of the library site of University of Wales Trinity Saint David (UWTSD), PubMed, Wiley online, Google Scholar will be conducted. Published peer reviewed text articles published between 2013-2024 will also be used when conducting the present study. The reason for the restriction of dates is due to the emerging pace of scientific research in this area of Nutrition. Articles will not be restricted to English with the inclusion of articles from other countries and nationalities, provided English translation is available. Initial screening of the papers will include the reading of the abstract to evaluate the contents in accordance with the keywords, to identify relevance of associating evidence. 
Studies will be deemed eligible for inclusion if they meet the following inclusion criteria: 
· Articles published between 2013-2024
· Original peer reviewed articles
· Available English language, 
· Investigating the link between gut microbiome and MH 
· Quantitative and qualitative and mixed methodology articles 
Studies will be deemed ineligible for inclusion if they meet the following exclusion criteria: 
· Abstract only.
· Websites and media sources
· Articles published prior to 2013.
Keywords and combinations of keywords for the searches will be brain-gut axis, mental health, gut microbes, nutrition, mood, behaviour, microbiome, depression, gut microbiome, gastrointestinal microbiome, gut microflora.

Data Analysis 
Research looking into the link between the microbiome and mental health will be carried out using peer reviewed articles from journals dated 2013-2024, however no data analysis has been conducted for this proposal, because the research is in its preliminary stages. The research will be explored in greater detail during the independent project. 
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Timetable of work 
	Date
	Activity
	Completed
	Submitted

	October
	Choose a topic for research. Prepare title question. 
Collect relevant resources for the chosen topic/ literature review. 
Complete proposal for presentation and submission. 
	
	

	November
	Continue to gather literature. 
Organise summary table of literature collected forming the correct criteria relevant to the literature review. 
Source any further literature required direct from writer or via the Academic Liaison within the library. 
	
	

	December 

	Write introduction literature review to be assessed by supervisor before Christmas break.
	
	

	January 

	Write up results and begin discussion 
	
	

	February
	Continue to write and develop discussion.
	
	

	March
	Complete conclusion. 
Present to supervisor for assessment and editing. Complete / re- write. 

	
	

	April

	Prior to end of supervision have final discussion / editing.
Submit 2 copies of complete dissertation.
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