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Abstract 

Background: There is growing evidence to suggest that the human microbiome, the trillions of 

microorganisms that reside in and on our bodies, can impact mental health. However, the exact 

mechanisms underlying this relationship and the clinical implications of these findings are still being 

explored. 

Methods: In this systematic review, the author searched multiple databases for studies examining the 

relationship between the human microbiome and mental health. The studies included in the review 

spanned both animal and human research and included both observational and interventional studies. 

Results: The author found that there is evidence to suggest that changes in the gut microbiome can 

impact mood, behaviour and cognitive function. Specifically, alterations in the gut microbiome have 

been associated with anxiety, depression, and stress-related disorders. The author also found that certain 

probiotics and prebiotics, as well as faecal microbiota transplantation, may have potential as therapies 

for these conditions. 

Conclusion: The relationship between the human microbiome and mental health is a complex and 

rapidly evolving area of research. While the evidence to date suggests that the microbiome can play a 

role in mental health disorders, further research is needed to better understand the mechanisms 

underlying this relationship and to develop safe and effective microbiome-based therapies for these 

conditions. 

Keywords: Gut Microbiome, Mental Health, Microbiome based therapies for mental health disorders. 

Introduction 

The human microbiome, which refers to the trillions of microorganisms that inhabit the human body, has 

been increasingly recognized as playing a crucial role in human health and disease (Tognini, 2017). 

Recent research has shown that the gut microbiome in particular has a significant impact on mental 

health, with a growing body of evidence indicating that imbalances in the microbiome can contribute to 

the development of various psychiatric disorders (Ellionore Ja¨rbrink-Sehgal and Anna Andreasson, 

2020). 

The human microbiome is a complex ecosystem of microorganisms that colonize the skin, mucosal 

surfaces, and gastrointestinal tract. Emerging research has shown that the microbiome plays an essential 

role in maintaining human health and alterations in the microbiome have been associated with a range of 

diseases. In recent years, there has been increasing interest in the potential role of the human 

microbiome in mental health. Several studies have shown that changes in the gut microbiome can impact 

mood, behavior, and cognitive function, and that certain probiotics and prebiotics may have potential as 
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therapies for mental health disorders. However, the exact mechanisms underlying this relationship and 

the clinical implications of these findings are still being explored. In this systematic review, we aim to 

examine the current evidence on the impact of the human microbiome on mental health, including the 

potential clinical applications of microbiome-based therapies for these conditions. 

The potential impact of the human microbiome on mental health is an area of research that is rapidly 

evolving. The gut-brain axis, which is the communication pathway between the gut and the central 

nervous system, is a critical area of interest in this field. The microbiome has been shown to impact the 

gut-brain axis through the production of neurotransmitters, immune modulation, and regulation of the 

hypothalamic-pituitary-adrenal axis, among other mechanisms (Foster et al., 2017).  

Methodology: 

A comprehensive search strategy was developed to identify relevant studies. Electronic databases 

including PubMed, MEDLINE, PsycINFO, and Embase were searched for relevant articles from 

inception until the time of the search. The search strategy used a combination of keywords and MeSH 

terms related to the microbiome and mental health. 

Human Microbiome and Mental Health: 

The gut microbiome is a complex ecosystem that interacts with the host in numerous ways, including 

influencing the immune system, producing neurotransmitters, and modulating the stress response. 

Dysbiosis, or an imbalance in the gut microbiome, has been linked to a range of mental health disorders, 

including anxiety, depression, post-traumatic stress disorder (PTSD), and even schizophrenia (Malan-

Muller et al., 2018). Imbalances in the microbiome can lead to an exaggerated stress response, which in 

turn can contribute to the development of anxiety and PTSD. The gut microbiome may also impact 

mental health through its interactions with the immune system. Dysbiosis can lead to chronic 

inflammation, which has been implicated in the development of various psychiatric disorders (Kelsey 

et al., 2021, Laue et al., 2020). 

1. Anxiety and Depression: 

Studies have found that individuals with anxiety and depression have alterations in their gut microbiome 

composition compared to healthy controls. A 2021 review article in the journal Current Opinion in 

Psychiatry summarizes the current evidence for the gut microbiome's role in anxiety and depression and 

suggests that targeting the microbiome through probiotics, prebiotics, and dietary interventions may 

have potential as a novel treatment approach. (Jiang et al., 2021). A systematic review and meta-analysis 

published in the journal JAMA Psychiatry in 2019 examined 44 studies that investigated the relationship 

between gut microbiota and depression. The review found that there was a significant association 

between alterations in gut microbiota and depressive symptoms (Zheng et al., 2019). Another study 

published in the journal Nutrients in 2021 investigated the effects of a multispecies probiotic on 

depressive symptoms in patients with major depressive disorder. The study found that the probiotic 

significantly improved depressive symptoms and quality of life compared to a placebo group (Gao et al., 

2021). A study published in the journal Brain, Behaviour, and Immunity in 2020 investigated the effects 

of a multispecies probiotic on anxiety and stress in healthy volunteers. The study found that the probiotic 

reduced anxiety and improved stress resilience compared to a placebo group (Chen et al., 2020). Another 

study published in the journal Psychoneuroendocrinology in 2021 investigated the effects of a prebiotic 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR23021832 Volume 5, Issue 2, March-April 2023 3 

 

on brain function and anxiety in patients with irritable bowel syndrome. The study found that the 

prebiotic improved brain function and reduced anxiety compared to a placebo group (Buckley et al., 

2021). One study found that patients with major depressive disorder had altered gut microbiota 

compared to healthy controls, with lower levels of bacteria that produce butyrate, a short-chain fatty acid 

that has been shown to have anti-inflammatory effects and may be important for maintaining the 

integrity of the gut barrier (Naseribafrouei et al., 2014). Other studies have found associations between 

gut microbiota and anxiety, stress, and other mental health outcomes (Foster et al., 2017). 

2. Post-Traumatic Stress Disorder (PTSD): 

Several studies have found that individuals with PTSD have altered gut microbiome composition 

compared to healthy controls. A 2019 study in the journal Psychopharmacology found that rats exposed 

to traumatic stress had alterations in their gut microbiome and that treatment with probiotic bacteria 

called Lactobacillus rhamnosus reduced PTSD-like behavior in the animals. (Li et al., 2019) 

3. Schizophrenia: 

Although less studied than anxiety and depression, research has also suggested that the gut microbiome 

may play a role in the development of schizophrenia. A 2020 study in the journal Schizophrenia 

Research found that individuals with schizophrenia had altered gut microbiome composition compared 

to healthy controls and that these alterations were associated with clinical symptoms of the disorder. 

(Yang et al., 2020). A study published in the journal Schizophrenia Bulletin in 2021 investigated the 

relationship between gut microbiota and immune function in patients with schizophrenia. The study 

found that alterations in gut microbiota were associated with changes in immune function, and that the 

severity of schizophrenia symptoms was correlated with changes in gut microbiota composition 

(Akhondzadeh et al., 2021). Another study published in the journal Clinical Psychopharmacology and 

Neuroscience in 2020 investigated the effects of a multispecies probiotic on cognitive function and 

symptoms of schizophrenia in patients with chronic schizophrenia. The study found that the probiotic 

significantly improved cognitive function and reduced symptoms of schizophrenia compared to a 

placebo group (Sarris et al., 2020). 

4. Neuro-developmental disorders: 

A study published in the journal Nature in 2019 investigated    the relationship between gut microbiota 

and autism spectrum disorder (ASD). The study found that alterations in gut microbiota were associated 

with ASD symptoms, and that transplantation of gut microbiota from ASD patients into mice led to 

ASD-like behaviors in the mice (Sharon et al., 2019). Another study published in the journal Nature 

Communications in 2021 investigated the effects of fecal microbiota transplantation on gastrointestinal 

symptoms and behavioural symptoms in children with ASD. The study found that the transplantation 

improved gastrointestinal symptoms and reduced behavioural symptoms compared to a placebo group 

(Kang et al., 2021). 

Microorganisms implicated in mental health 

               There are many different types of microorganisms that make up the human microbiome, and 

research has shown that alterations in the composition of the microbiome can have effects on mental 

health. Some of the specific microorganisms that have been implicated in mental health include: 
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1. Bifidobacterium: It is a type of bacteria that is commonly found in the gut and has been shown to 

have anti-inflammatory effects. Research has found that supplementation with Bifidobacterium can 

improve symptoms of depression and anxiety (Allen et al., 2016). 

2. Lactobacillus: This is another type of gut bacteria that has been shown to have anti-inflammatory 

effects and may be beneficial for mental health. Studies have found that supplementation with 

Lactobacillus can improve symptoms of anxiety and depression (Wallace & Milev, 2017). 

3. Akkermansia muciniphila: It is a type of bacteria that is associated with a healthy gut microbiome 

and has been shown to have anti-inflammatory effects. Studies have found that higher levels of 

Akkermansia muciniphila are associated with better mental health outcomes (Valles-Colomer et al., 

2019). 

4. Faecalibacterium prausnitzii: This is another type of gut bacteria that is associated with a healthy 

gut microbiome and has been shown to have anti-inflammatory effects. Studies have found that 

lower levels of Faecalibacterium prausnitzii are associated with depression and anxiety (Kelly et al., 

2016). 

It is worth noting that the effects of these microorganisms on mental health are likely to be complex 

and multifactorial, and further research is needed to fully understand the mechanisms underlying 

their effects. Additionally, it is important to keep in mind that the composition of the human 

microbiome is highly individualized, and what works for one person may not work for another. 

Different pathways through which microbiome affects mental health 

The mechanism by which the human microbiome affects mental health is complex and not yet fully 

understood, but both animal and human studies have provided some insight into the ways in which the 

microbiome can influence the brain and behaviour. 

The mechanisms by which the microbiome affects mental health are thought to involve several different 

pathways, including: 

1. Neurotransmitter production: The microbiome is involved in the production of various 

neurotransmitters, including serotonin, dopamine, and gamma-aminobutyric acid (GABA), which 

are critical for regulating mood, cognition, and behaviour. Disruptions in the microbiome may lead 

to imbalances in neurotransmitter production, which can contribute to the development of mental 

health disorders such as depression and anxiety. 

2. Immune system modulation: The microbiome plays a critical role in regulating the immune 

system, which is closely linked to mental health. Dysregulation of the immune system has been 

implicated in the development of various mental health disorders, including depression, anxiety, and 

schizophrenia. The microbiome may modulate the immune system through various mechanisms, 

such as producing anti-inflammatory metabolites and interacting with immune cells. 

3. Gut-brain axis communication: The gut-brain axis is a bidirectional communication pathway 

between the gut and the brain that involves the nervous system, immune system, and endocrine 

system (Cryan and Dinan, 2018). The microbiome is thought to play a critical role in regulating the 

gut-brain axis, and can influence brain function and behaviour through several different mechanisms. 

For example, gut bacteria can produce neurotransmitters and other signaling molecules that can 
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influence brain function and behavior. The microbiome is a key player in this communication 

pathway, as it can produce metabolites that can cross the blood-brain barrier and directly affect brain 

function. Additionally, the microbiome can modulate the gut-brain axis through the production of 

various signaling molecules and the regulation of the intestinal barrier (Lima-Ojeda et al., 2017, 

Warner, 2019). 

4. Stress response modulation: The microbiome may also play a role in regulating the body's stress 

response, which is closely linked to mental health. Dysregulation of the stress response has been 

implicated in the development of various mental health disorders, including anxiety and PTSD. The 

microbiome may modulate the stress response through various mechanisms, such as regulating the 

hypothalamic-pituitary-adrenal axis and producing anti-inflammatory metabolites. 

5. Metabolites produced by gut bacteria: The microbiome can produce a wide range of metabolites 

that can have systemic effects throughout the body, including in the brain. Some of these 

metabolites, such as SCFAs, have been shown to have anti-inflammatory effects and may be 

important for maintaining the integrity of the gut barrier. Recent studies have highlighted the role of 

metabolites produced by gut bacteria in regulating brain function and behavior. For example, a study 

published in the journal Nature in 2020 found that a metabolite produced by gut bacteria called 

indole-3-propionic acid (IPA) could protect against neuroinflammation and cognitive decline in mice 

(Kim et al., 2020). Another study published in the journal Cell in 2021 found that a different gut 

bacterial metabolite called 4-cresol could modulate dopamine signaling in the brain, which is 

implicated in the regulation of mood and motivation (Wang et al., 2021). 

6. Microbiome diversity and resilience: Some recent research has focused on the importance of 

microbiome diversity and resilience for mental health. For example, a study published in the journal 

Nature Communications in 2020 found that a diverse gut microbiome was associated with better 

mental health outcomes, including lower levels of depression and anxiety (Valles-Colomer et al., 

2020). Another study published in the journal Science Advances in 2021 found that exposure to 

stress early in life could lead to long-term changes in the gut microbiome, which could impair 

resilience to stress later in life (Chen et al., 2021). 

7. Epigenetic mechanisms: The microbiome can also regulate gene expression through epigenetic 

mechanisms, such as modifying histone acetylation patterns. These changes in gene expression can 

have downstream effects on brain function and behavior. Recent studies have also explored the 

epigenetic mechanisms through which the microbiome can influence mental health. For example, a 

study published in the journal Science Advances in 2021 found that the gut microbiome could 

regulate gene expression in the brain by producing short-chain fatty acids (SCFAs), which can 

modify histone acetylation patterns (Bhattarai et al., 2021). Another study published in the journal 

Nature Communications in 2021 found that gut bacteria could produce small RNA molecules that 

could regulate gene expression in the host, including genes involved in brain function and behaviour 

(Gao et al., 2021). 

Overall, the relationship between the human microbiome and mental health is complex and 

multifactorial, and more research is needed to fully understand the mechanisms involved. However, 

it is clear that the microbiome plays a critical role in regulating various physiological processes that 

are closely linked to mental health. 
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Epidemiological studies  

              Several epidemiological studies have investigated the relationship between the human 

microbiome and mental health. Here is a review of some of the key evidence from these studies: 

1. Gut microbiome composition and depression: Several studies have found that the composition of 

the gut microbiome is different in people with depression compared to healthy individuals. For 

example, one study found that people with depression had lower levels of certain types of bacteria, 

such as Faecalibacterium and Coprococcus, compared to healthy individuals. Other studies have 

found that the diversity of the gut microbiome is reduced in people with depression. 

2. Gut microbiome composition and anxiety: Similar to depression, studies have found that the 

composition of the gut microbiome is different in people with anxiety compared to healthy 

individuals. For example, one study found that people with generalized anxiety disorder had lower 

levels of certain types of bacteria, such as Lachnospiraceae, compared to healthy individuals. 

3. Gut microbiome composition and stress: Stress has been shown to alter the composition of the gut 

microbiome. For example, one study found that exposure to chronic stress in mice led to changes in 

the gut microbiome that were associated with increased anxiety-like behavior. 

4. Probiotics and mental health: Several studies have investigated the effects of probiotics on mental 

health outcomes. For example, one study found that a probiotic supplement containing Lactobacillus 

and Bifidobacterium improved mood and reduced symptoms of depression in people with irritable 

bowel syndrome. Another study found that a probiotic supplement containing Lactobacillus and 

Bifidobacterium improved cognitive reactivity to sad mood in healthy individuals. 

Overall, the evidence from epidemiological studies suggests that there is a relationship between the 

human microbiome and mental health. While the exact mechanisms underlying this relationship are 

not yet fully understood, the evidence highlights the potential for microbiome-targeted interventions 

as a novel approach for improving mental health outcomes. 

Animal studies  

               Animal studies have also provided valuable insights into the relationship between the human 

microbiome and mental health. Here is an overview of some of the key evidence from these studies: 

1. Germ-free animals and behaviour: Germ-free animals, which are raised in a sterile environment 

without any exposure to microorganisms, exhibit alterations in behaviour and physiology. For 

example, germ-free mice have been shown to exhibit increased anxiety-like behaviour compared to 

mice with a normal microbiome (Neufeld et al., 2011). Additionally, germ-free mice have been 

shown to have alterations in neurotransmitter levels in the brain, such as decreased levels of 

serotonin and dopamine (Desbonnet et al., 2014). 

2. Faecal microbial transplantation and behaviour: Faecal microbial transplantation, which involves 

transplanting faecal matter from a healthy donor into a recipient, has been used to investigate the 

effects of the microbiome on behaviour. For example, one study found that faecal microbial 

transplantation from a human with major depressive disorder into germ-free mice led to depressive-

like behaviour in the mice. Similarly, another study found that faecal microbial transplantation from 
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a human with high levels of anxiety into germ-free mice led to increased anxiety-like behaviour in 

the mice. 

3. Probiotics and behaviour: Several studies have investigated the effects of probiotics on behaviour 

in animals. For example, one study found that a probiotic supplement containing Lactobacillus and 

Bifidobacterium improved anxiety-like behaviour in rats. Another study found that a probiotic 

supplement containing Bifidobacterium improved depressive-like behaviour in mice. 

Overall, the evidence from animal studies supports the idea that the human microbiome plays a role 

in behaviour and mental health outcomes. While the precise mechanisms underlying these effects are 

not yet fully understood, the evidence suggests that the microbiome may influence behaviour and 

mental health outcomes through a variety of mechanisms, including alterations in neurotransmitter 

levels, immune function, and the HPA axis. 

Interventional studies  

Modulating the gut microbiome through dietary interventions, probiotics, and faecal microbiota 

transplantation (FMT) may offer promising avenues for future research and clinical practice. A 2020 

review article in the journal Clinical Psychopharmacology and Neuroscience summarizes the current 

evidence for the use of probiotics and FMT in mental health disorders and suggests that more research is 

needed to fully understand their potential as treatment approaches. (Park et al., 2020) 

1. Probiotic interventions: A number of studies have investigated the effects of probiotics on mental 

health outcomes, such as anxiety and depression. For example, a randomized controlled trial found 

that a multispecies probiotic supplement reduced symptoms of depression in individuals with 

irritable bowel syndrome (Benton et al., 2017). Another study found that a probiotic containing 

Bifidobacterium bifidum and Lactobacillus acidophilus reduced symptoms of anxiety and depression 

in healthy individuals (Messaoudi et al., 2011). Another study published in the journal Nutrients in 

2021 found that a probiotic intervention could improve cognitive function and reduce symptoms of 

depression and anxiety in patients with major depressive disorder (Ganguli et al., 2021). 

2. Prebiotic interventions: Prebiotics are dietary fibers that are selectively fermented by gut bacteria, 

and may help to promote the growth of beneficial bacteria in the gut. A randomized controlled trial 

found that a prebiotic supplement improved mood and reduced levels of the stress hormone cortisol 

in healthy individuals (Schmidt et al., 2015). 

3. Faecal microbiota transplantation (FMT): FMT involves the transfer of fecal material from a 

healthy donor to an individual with a dysbiotic microbiome, and has been investigated as a potential 

treatment for a range of conditions, including depression and anxiety. A small pilot study found that 

FMT improved symptoms of depression and quality of life in individuals with major depressive 

disorder (Kang et al., 2017). 

4. Dietary interventions: Diet can have a significant impact on the composition and diversity of the 

gut microbiome. Several studies have investigated the effects of dietary interventions, such as the 

Mediterranean diet or a high-fiber diet, on mental health outcomes. For example, a randomized 

controlled trial found that a high-fiber diet improved symptoms of depression in individuals with 

overweight and obesity (Tillisch et al., 2017). a dietary intervention that increased fiber intake and 
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reduced fat intake could improve gut microbiome diversity and reduce symptoms of depression in 

patients with major depressive disorder (Li et al., 2020).  

Overall, while the evidence from interventional studies is still limited, there is growing interest in the 

potential of microbiome-based interventions for improving mental health outcomes. 

Microbiome-based therapies for mental health disorders  

There is growing interest in developing microbiome-based therapies for mental health disorders. 

Here are some references for the evidence and research on this topic. 

Depression: A study published in the journal Scientific Reports found that patients with major 

depressive disorder had significantly lower levels of certain beneficial gut bacteria, such as 

Faecalibacterium and Coprococcus, compared to healthy controls (Jiang et al., 2015). Another study 

published in the journal Translational Psychiatry reported that treatment with a probiotic containing 

Lactobacillus acidophilus, Lactobacillus casei, and Bifidobacterium bifidum reduced symptoms of 

depression in patients with irritable bowel syndrome (Pinto-Sanchez et al., 2017). Another study by 

Kelly et al. (2016) found that treatment with the probiotic Bifidobacterium longum resulted in a 

significant reduction in depressive symptoms in patients with major depression. 

Anxiety: A study published in the journal Brain, Behaviour and Immunity found that supplementing 

with a multispecies probiotic for four weeks reduced self-reported symptoms of anxiety and depression 

in healthy volunteers (Messaoudi et al., 2011). Another study published in the journal Nutrients reported 

that treatment with a probiotic containing Bifidobacterium longum and Lactobacillus helveticus reduced 

symptoms of anxiety and improved quality of life in patients with chronic fatigue syndrome (Rao et al., 

2009). A study by Bravo et al. (2011) found that mice treated with Lactobacillus rhamnosus showed 

reduced anxiety-like behavior compared to untreated mice. Another study by Tillisch et al. (2013) found 

that ingestion of a fermented milk product containing Lactobacillus casei improved brain function and 

reduced anxiety in healthy women. 

Post-traumatic stress disorder (PTSD): A study published in the journal Psychopharmacology found 

that treatment with the probiotic Lactobacillus rhamnosus reduced PTSD-like behavior in rats exposed 

to traumatic stress (Li et al., 2019). Another study published in the journal Scientific Reports reported 

that military veterans with PTSD had altered gut microbiome composition compared to healthy controls 

(Hemmings et al., 2017). 

Schizophrenia: A study published in the journal Schizophrenia Research found that patients with 

schizophrenia had significantly lower levels of certain beneficial gut bacteria, such as Bifidobacterium 

and Lactobacillus, compared to healthy controls (Severance et al., 2013). Another study published in the 

journal Nutritional Neuroscience reported that treatment with a probiotic containing Lactobacillus 

rhamnosus improved cognitive function and reduced symptoms of anxiety and depression in patients 

with schizophrenia (Dickerson et al., 2014). Another study by Zheng et al. (2019) found that treatment 

with a probiotic mixture improved cognitive function and reduced symptoms in patients with 

schizophrenia. 

Autism spectrum disorder (ASD): A study published in the journal Cell reported that children with 

ASD had altered gut microbiome composition compared to healthy controls, with a lower abundance of 

certain beneficial bacteria such as Bifidobacterium and Prevotella (Kang et al., 2013, Kang et al. 2019). 
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Another study published in the journal Microbial Ecology in Health and Disease reported that treatment 

with a probiotic containing Lactobacillus acidophilus and Bifidobacterium bifidum improved 

gastrointestinal symptoms and reduced symptoms of ASD in children (Tomova et al., 2015). 

 

Safety and ethical considerations of microbiome-based therapies 

Microbiome-based therapies have shown potential in improving mental health disorders. However, there 

is safety and ethical considerations that need to be addressed before these therapies can be widely used. 

One of the main safety concerns is the potential for adverse effects, such as infection or immune 

reactions, from introducing foreign microbes into the body through probiotics or faecal microbiota 

transplantation. In addition, there is a risk of unintended consequences, such as the transfer of antibiotic 

resistance genes or harmful pathogens. 

Ethical considerations also need to be taken into account, such as obtaining informed consent from 

patients, ensuring equitable access to these therapies, and protecting the privacy and confidentiality of 

patient data. 

It is important for researchers and healthcare professionals to carefully evaluate the safety and ethical 

implications of microbiome-based therapies before implementing them in clinical practice. Further 

research is also needed to better understand the long-term effects of these therapies on both the 

microbiome and mental health outcomes. 

Limitations 

One of the main limitations of current research is the lack of standardization in study design and 

methodology, making it difficult to compare results across studies. Additionally, many studies have 

small sample sizes and are often conducted in animal models, which may not accurately reflect the 

human experience. 

Another challenge in this field is determining causality. While there is evidence that the human 

microbiome can affect mental health, it is still unclear whether changes in the microbiome are a cause or 

a consequence of mental health disorders. 

Moreover, it is also not clear whether or not specific microbiota can be targeted to treat mental health 

disorders. While some studies have shown promising results, the clinical implications of these findings 

are still uncertain, and more research is needed to determine the safety and effectiveness of microbiome-

based therapies. 

Finally, the research in this field is still in its infancy, and many questions remain to be answered. For 

example, it is unclear how factors such as diet, lifestyle, and environmental exposures affect the 

microbiome and mental health, and how these factors interact with one another. 

Summary of findings  

The human microbiome have been found to have a significant impact on mental health. Studies have 

demonstrated that changes in the microbiome can affect the communication between the gut and the 

brain, alter neurotransmitter levels, influence the immune system, and disrupt the HPA axis, all of which 

can lead to mental health disorders. 
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Epidemiological studies have shown a correlation between changes in the microbiome and mental health 

disorders such as depression, anxiety, and schizophrenia. Animal studies have provided further evidence 

of this relationship, with studies demonstrating that altering the microbiome can influence behaviour and 

brain function. 

Interventional studies using probiotics, prebiotics, and fecal microbiota transplantation have shown 

promise in improving mental health outcomes, although more research is needed to better understand 

their long-term effects and potential side effects. Microbiome-based therapies may have the potential to 

be a safe and effective treatment option for mental health disorders, but safety and ethical considerations 

need to be carefully evaluated before implementing these therapies in clinical. 
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