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Abstract 

The human gut harbours a diverse ecosystem known as the gut microbiota, comprising numerous microbial species essential for various physiological 
functions. This intricate community influences digestion, immune response, and metabolic regulation, impacting overall health. Dysbiosis, an imbalance 
in gut microbial composition, has been implicated in conditions ranging from gastrointestinal disorders to psychiatric illnesses. Probiotics, live 
microorganisms that confer health benefits when administered in adequate amounts, have gained attention for their potential to modulate the gut 
microbiota and improve health outcomes. Primarily derived from genera like Lactobacillus and Bifidobacterium, probiotics exert their effects through 
mechanisms such as competitive inhibition of pathogens, enhancement of gut barrier function, and modulation of immune responses. Moreover, 
probiotics influence the gut-brain axis, a bidirectional communication network linking gut microbiota to brain function and behaviour, thereby impacting 
conditions like anxiety, depression, and autism spectrum disorder (ASD). Irritable Bowel Syndrome (IBS), characterised by abdominal discomfort and 
altered bowel habits, exemplifies a condition where probiotics have shown promise in alleviating symptoms and improving gut health. Similarly, probiotics 
have demonstrated potential in psychiatric disorders as adjunctive therapies, mitigating symptoms by influencing inflammatory pathways and 
neurotransmitter production. This review explores the intricate relationship between probiotics, gut health, and psychiatric disorders, emphasising their 
interconnected nature via the gut-brain axis. It highlights the therapeutic potential of probiotics in restoring gut microbiota balance and alleviating 
symptoms of both gastrointestinal and psychiatric conditions. However, while promising, optimal probiotic strains, dosages, and treatment durations 
warrant further investigation to maximize therapeutic efficacy and ensure safety, especially in immunocompromised individuals . In conclusion, leveraging 
probiotics to modulate gut microbiota represents a promising therapeutic strategy for addressing the complex interplay between gut health and psychiatric 
disorders. Continued research and clinical trials are essential to establish standardized guidelines for probiotic use and fu lly realize their potential in 
enhancing patient outcomes across various health conditions. 
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1. Introduction 
 

The human gut possesses approximately more than one 
thousand microbial species that form a complex ecological 
community called gut microbiota (Lagier et al., 2016). This 
microbiota, nutrients, and other cells constitute a complex 
ecosystem within the human gut, where interactions are 
extensive (Valdes et al., 2018). The major bacterial populations 
in the gut microbiome are contributed by the Phyla Firmicutes, 
Bacteroides, Actinobacteria, Proteobacteria, and 
Verrucomicrobia (Fava et al., 2019). These microorganisms 
coexist symbiotically with their host and play an essential part in 
different physiological processes, including digestion, immune 
modulation, and metabolic regulation (Olofsson and Bäckhed, 
2022; Fujisaka et al., 2023). 
 

Advances in high-throughput sequencing technologies have 
significantly enhanced our understanding of the gut microbiome, 
revealing its profound impact on human health and disease. An 
imbalance in the gut microbial composition, known as dysbiosis, 
has been implicated in various conditions, ranging from 
gastrointestinal disorders to systemic and psychiatric diseases 
(Durack, and Lynch, 2019). 
Probiotics, as defined by the World Health Organization (WHO) 
and the Food and Agriculture Organization (FAO) of the United 
Nations, are defined as "live microorganisms which, when taken 
in suitable amounts, confer a health benefit on the host" (Kim et 
al., 2019). These beneficial bacteria, primarily from the genera 
Lactobacillus and Bifidobacterium, can modulate the gut 
microbiota, enhance intestinal barrier function, and exert anti-

inflammatory effects. Probiotics exert their effects in diverse 
ways. They include competitive exclusion of pathogenic bacteria, 
production of antimicrobial substances, modulation of the host 
immune system, and enhancement of the gut mucosal barrier. 
Furthermore, probiotics can impact the gut-brain axis, a two-
way communication system connecting the gastrointestinal tract 
with the central nervous system., by producing short-chain fatty 
acids and neurotransmitters and modulating systemic 
inflammatory responses (Kim et al., 2019; Heidari et al., 2023).  
Irritable Bowel Syndrome (IBS) is a prevalent functional 
gastrointestinal condition distinguished by persistent abdominal 
discomfort, bloating, and changes in bowel patterns (Drossman 
et. al., 1999; Chlebicz-Wójcik and Śliżewska, 2021; Sharma et al., 
2023; Haddix, 2023). Despite its prevalence, the exact 
pathophysiology of IBS remains elusive, with emerging evidence 
suggesting a significant role for the gut microbiome in its 
development and progression. Patients with IBS often exhibit 
altered gut microbiota profiles, with reduced microbial diversity 
and specific changes in bacterial composition (Shaikh et al., 
2023). These alterations are thought to contribute to the 
pathophysiology of IBS through mechanisms such as increased 
intestinal permeability, dysmotility, visceral hypersensitivity, 
immune activation, altered gut-brain signalling and changes in 
gut microbiota (Tang et al., 2021). Stress often exacerbates IBS 
symptoms, and it is common to observe co-existing anxiety and 
depression (Groeger et. al., 2022; Tian et al., 2022). Since 
current treatment options for IBS have limitations, there is 
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considerable interest in utilizing probiotics as a potential 
approach to rebalance gut bacteria and alleviate symptoms. 
The gut-brain axis represents an intricate network of 
bidirectional communication pathways linking the central and 
enteric nervous systems, integrating signals from the gut 
microbiota with the brain. This axis involves neural, hormonal, 
and immunological pathways, allowing the gut microbiota to 
influence brain function and behaviour. A review of the literature 
reveals that gut microbiota plays an important role in brain 
development, anxiety, depression, cognitive function, and other 
central nervous system (CNS) processes, highlighting the close 
relationship between gut health and brain function (Liang et al., 
2018; Adak and Khan, 2019; Simon et al., 2021; Cheng Y. et al., 
2022). 
 

Dysbiosis has been implicated in various psychiatric conditions, 
including depression, anxiety, and autism spectrum disorders 
(ASD) (Fattorusso et al., 2019). Studies have shown that 
individuals with these conditions often exhibit distinct gut 
microbiota profiles compared to healthy controls (Alharthi et al., 
2022). Probiotics have been widely accepted to help modulate the 
gut-brain axis and potentially alleviate psychiatric symptoms 
(Forth et al., 2023). Probiotics may exert anxiolytic and 
antidepressant effects by modulating inflammatory pathways, 
producing neuroactive compounds, and restoring healthy gut 
microbiota composition (Radford-Smith and Anthony, 2023). 
When administered in adequate amounts, probiotics promote the 
growth of beneficial bacteria. Sometimes referred to as 
"psychobiotics" due to their neuroprotective properties, these 
probiotics are increasingly used to address neuropsychiatric 
disorders (Khan et al., 2022; Li and Chen, 2022; Ling et al., 2022; 
Sonali et al., 2022). 
The aim of this article is to explore the intricate relationship 
between probiotics, irritable bowel syndrome, psychiatric 
comorbidities, and their interconnected nature. Changes in the 
gut microbiome can directly or indirectly affect both 
gastrointestinal and psychiatric conditions, highlighting the 
significant influence of gut health on overall well-being. 

2. Microbiota in Gut 
 

The gut microbiome is an intricate ecosystem of microbes, 
including bacteria, fungi, viruses, and other microbes. It is 
estimated to contain trillions of microbial cells which reside in 
the digestive tract of humans and other animals (Backhed et al., 
2005; Sender et al., 2016). This ecosystem plays crucial roles in a 
range of physiological and metabolic functions like maintaining 
the intestinal epithelium and enhancing gut integrity, regulating 
the host immune system, defence against pathogens, and overall 
bodily equilibrium (Sekirov et al., 2010; Natividad and Verdu, 
2013; Den Besten et al., 2013; Bäumler and Sperandio, 2016; 
Gensollen et al. 2016; Thursby and Juge, 2017). Furthermore, 
the gut microbiota is also known to influence digestion and 
metabolism, alter insulin resistance and secretion, and impact 
the behavioural and neurological functions of the host 
(Rothschild et al., 2018; Buffington et al., 2016; Kelly et al., 
2015; Wahlström et al., 2016; Zheng et al., 2019). However, the 
gut microbiota of every individual early in life is shaped by 
various factors like birth gestational date, delivery type, milk 
feeding, early-life diet, and antibiotic usage. In adulthood, the 
microbiota tends to remain stable but varies from person to 
person due to factors like enterotypes, BMI, exercise, lifestyle, 
and diet (Rinninella et al., 2019). Thus, the composition of gut 
microbiota is not universally optimal; consequently, there is no 
one-size-fits-all solution. 
Most of the healthy gut microbiota is composed of Firmicutes 
and Bacteroidetes making up to 90% of the entire gut 
microbiota. Additionally, the other phyla that are proportionally 
less frequent but well represented include Actinobacteria, 
Fusobacteria, Proteobacteria, Verrucomicrobia, and 
Cyanobacteria (Rinninella et al., 2019; Anto and Blesso, 2022). 
 

3. Probiotics and Gut health  
 

The gut microbiota plays a crucial role in various bodily 
functions, including the biosynthesis of lipids, amino acids and 
other metabolites that can significantly impact human health 
(Lamichhane et al., 2021; Brown et al., 2023). Furthermore, the 
gut microbiota is also accountable for synthesising vitamins 
(Wibowo and Pramadhani, 2024). In addition to these functions, 
the gut microbiota also contributes to nutrient metabolism, 
production of metabolites and fermentation of indigestible 

substrates such as endogenous intestinal mucus and dietary 
fibres (Wong et al., 2006; Valdes et al., 2018; Olofsson and 
Bäckhed, 2022). Gut microbiota also plays a significant role in 
protein degradation using microbial proteinases and peptidases, 
which work together with human proteinases (Jandhyala et al., 
2015; Portune et al., 2016). 
At last, the host depends on its gut microbiome for numerous 
vital functions, indicating that the gut microbiome could be 
instrumental in promoting overall health. Nevertheless, 
accurately assessing the impact of the gut microbiome on human 
health and its involvement in human diseases remains a complex 
task. 
 

4. Dysbiosis and human diseases 
 

The gut microbiome plays a critical role in preserving the 
function and structure of the gut, supporting immune balance, 
and controlling the body's energy metabolism (Pflughoeft and 
Versalovic, 2012; Tsai et al., 2019; Liu et al., 2022; Liu et al., 
2023). It's important to note that microbiotas with different 
compositions may exhibit some functional redundancy, leading 
to similar protein or metabolite profiles. Changes in the makeup 
of microbial communities referred to as dysbiosis, can disturb 
the interactions between microbes and their host, potentially 
leading to vulnerability to diseases (Frank et al., 2011; Alonso 
and Guarner, 2013). Dysbiosis may also be caused by an 
imbalance in gut bacteria resulting from an overgrowth of 
certain bacteria or changes in the levels of other bacteria 
(Cavuoto et al., 2019). 
Various studies have documented that gut dysbiosis can lead to 
inflammation and metabolic disorders contributing to conditions 
like metabolic syndrome, obesity, and diabetes (Claus et al., 
2008; Cani and Delzenne, 2009; Larsen et al., 2010; Jumpertz et 
al., 2011; Pflughoeft and Versalovic, 2012). Gut dysbiosis has also 
been linked to gastrointestinal infections, inflammatory bowel 
disease (IBD), and irritable bowel syndrome (IBS) (Pflughoeft 
and Versalovic, 2012; Saulnier et al., 2011).  
Numerous reports suggest that probiotics can potentially help in 
reducing inflammation and other gastrointestinal ailments by 
rebalancing the gut microbiome and thus imparting beneficial 
attributes to gastrointestinal microbiota (O’Toole and Cooney, 
2008; Preidis and Versalovic, 2009; Thomas and Versalovic, 
2010). It has been reported that probiotics play a key role in 
preventing pathogens from adhering to the intestinal surface, 
maintaining the epithelial barrier, and modulating the immune 
system (Gou et al., 2022; Mazziotta et al., 2023). This provides a 
strong rationale for utilising probiotics to support intestinal 
health.  
A recent review of the literature suggests that probiotics work 
through competitive inhibition. Probiotics limit the adhesion and 
colonisation of pathogens on mucous membranes. Some 
probiotics release proteases that aid in the breakdown of toxins. 
Additionally, probiotics form secondary metabolites capable of 
protecting the gut epithelial barrier and integrating with 
antimicrobial peptides, promoting mucus secretion and 
enhancing the expression of tight junction proteins (Paradis et al., 
2021; Gou et al., 2022). They may contribute to restoring the 
composition of the gut microbiome and introducing beneficial 
functions to gut microbial communities, thereby ameliorating or 
preventing gut inflammation and related diseases (Wang et al., 
2021; Tang et al., 2021; Hemarajata et al., 2012). The 
immunomodulatory role of probiotics is particularly significant. 
They promote the survival of intestinal epithelial cells, enhance 
barrier function, and stimulate protective responses. These 
actions enhance an individual's innate immunity and modulate 
pathogen-induced inflammation (Vanderpool et. al., 2008; Yan 
and Polk, 2011; Yan and Polk, 2020; Yan et al., 2011; Gilad et al., 
2011; Evrard et al., 2011). 
 

5. Irritable bowel syndrome (Ibs) and 
probiotics 
 
Irritable bowel syndrome (IBS) is a long-term and sometimes 
unbearable functional bowel condition of the digestive system, 
(Mearin et al, 2016) characterised by stomach discomfort and 
changed bowel patterns, with mostly diarrhoea, constipation, or 
both (Canavan et al., 2014). According to Rome IV criteria, IBS is 
categorised into four subtypes based on symptoms, which 
include IBS with constipation (IBS-C), IBS with diarrhoea (IBS-
D), IBS with a mixed pattern (IBS-M) of constipation and 
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diarrhoea, and unclassified IBS (IBS-U), without any of the 
previous symptoms (Longstreth et al., 2006; Astegiano et al., 
2008; Barandouzi et al., 2021).  
The global prevalence of IBS is around 11%, with a range of 9–
23%, negatively affecting quality of life and work productivity 
(Lovell and Ford, 2012; Quigley et al., 2016). The cause of IBS is 
believed to be complex, with several factors, such as changes in 
gut movement, excessive bacteria in the small intestine, tiny 
areas of inflammation, and heightened sensitivity in the gut, 
potentially playing a role (Aragon et al., 2010). IBS is often 
associated with psychiatric and psychological conditions, 
especially anxiety and depression (Mayer et al., 2023). The exact 
cause of IBS remains unclear, and most drug therapies for IBS 
have weak evidence for efficacy, leading to unsatisfactory 
symptom control (Simren et al., 2004; Quartero et al., 2005; 
Holtmann et al., 2016; Sun et al., 2020), thus alternative 
approaches are needed. 
It has been documented that probiotics can appreciably be used 
to recuperate the symptoms of IBS by improving the frequency 
and consistency of stool and, gut transit time (Sun et al., 2020; 
Gupta and Maity, 2021; Benjak Horvat et al., 2021; Kumar et al., 
2022; Goodoory et al., 2023). There are reports that 
demonstrated that certain microbial strains like Bacillus, 
Bifidobacterium, Clostridium, Escherichia, Lactobacillus, and 
Streptococcus have been proven to be effective in relieving the 
symptoms of IBS, such as abdominal pain, bloating, diarrhoea, 
nausea, constipation, vomiting, and stomach rumbling (Nobaek 
et al., 2000; Kim et al., 2005; Dolin, 2009; Aragon et al., 2010; 
Guglielmetti, et al., 2011; Yoon et al., 2014; Dimidi et al., 2017; 
Sun et al., 2018; Rodiño-Janeiro et al., 2018; de Sequeira et al., 
2021; Kumar et al., 2022). Furthermore, it has been well 
documented that when probiotics are consumed in sufficient 
quantities, they have positive effects on the gastrointestinal tract 
(Tegegne and Kebede, 2022). Probiotics within the 
gastrointestinal mucosa help in absorbing vital nutrients, 
eliminating toxins, improving intestinal immunity, inhibiting the 
spread of harmful microbes and thus aiding in the recovery of 
the altered gut mucosal barrier (De Vres et al., 2008; Frič, 2002; 
Salminen et al., 2005; Toma and Pokrotnieks, 2006; Kechagia et 
al., 2013; Chlebicz-Wójcik and Śliżewska, 2021).  

 
6. Psychiatric conditions and probiotics 
 

The link between the brain and gut, known as the gut-brain axis 
(Dash et al., 2015), involves a complex network of millions of 
nerves, neurons, and various chemicals, including 
neurotransmitters, connecting the two (Collins et al., 2012; 
Carabotti et al., 2015; Ojeda et al., 2021). It has been well-
researched that to control and regulate movement, secretion and 
sensory signalling, the brain and gastrointestinal tract 
communicate with each other through hormonal, enzymatic and 
neuronal signals (Bercik et al., 2011; Liu et al., 2015; Tabrizi et 
al., 2019; Mörkl et al., 2020; Ojeda et al., 2021).  
It is becoming increasingly evident that the gut microbiome is 
the key part of the gut-brain axis, and any dysregulation of the 
gut-brain microbiome can lead to disorders including irritable 
bowel syndrome and neuropsychiatric disorders, depression, 
Alzheimer’s disease, and autism spectrum disorder (Person and 
Keefer, 2021; Góralczyk-Bińkowska et al., 2022). Changes in the 
GMB can alter microbial-derived metabolites and peripheral 
immunity, potentially altering CNS immune response in the 
context of neurological disease. (Donoso et al., 2022) 
Growing evidence suggests that the gut microbiome may 
influence the gut-brain relationship, impacting mental health, 
emotional regulation, neuromuscular function, hypothalamic-
pituitary-adrenal (HPA) axis and various cognitive functions 
(Mayer et al., 2014; Carabotti et al., 2015; Appleton, 2018; 
Nobile et al., 2022; Ansari et al., 2023). It has been shown that 
various psychological stresses like crowding, heat stress, 
crowding, separation from loved ones and acoustic stress can 
impact the gut microbiota (Bailey et al., 2011; De Palma et al., 
2014; Foster et al., 2017). 
 

It has been reported that several microbial strains, including 
Bifidobacterium and Lactobacillus, show beneficial effects on 
anxiety and depression, and improve memory dysfunction 
(Desbonnet et al., 2010; Bercik et al., 2010; Bravo et al., 2011; 
Bercik et al., 2011; Dinan et al., 2013; Foster et al., 2013; Ohland 
et al., 2013). Recently, it has also been demonstrated that 
live Mycobacterium vaccae can also reduce anxiety-like 
behaviours (Matthews and Jenks, 2013). Furthermore, it has 

also been noted that a combination of different microbial strains 
can reverse stress-induced and age-associated memory 
dysfunctions (Gareau et al., 2011; Distrutti et al., 2014). 
Furthermore, altered gut microbiota can also lead to autism 
spectrum disorder (ASD) (Sanders et al., 2013; Taniya et al., 
2022). Numerous pieces of evidence suggest that various factors, 
including early colonisation of pathogenic microbes, dysbiosis 
during the gestation period, mode of delivery, overuse of 
antibiotics, and stress, can impact the CNS function through the 
production of neurotoxins (Taniya et al., 2022). 
In order to understand the mechanism by which the microbiota-
gut-brain axis works, numerous studies have been conducted on 
germ-free rodents or by administrating certain bacterial strains 
(Carabotti et al., 2015; Appleton, 2018; Fülling et al., 2019; 
Cryan et al., 2019; Hou et al., 2022). In recent years, extensive 
studies have shown that the gut microbiome can trigger 
enteroendocrine cells to release peptides and hormones. The gut 
microbiome is also reported to stimulate the release of 
chemokines and cytokines, which regulate bacterial 
concentrations. These factors subsequently affect centrally 
mediated events upon entering the bloodstream and lymphatic 
systems (Fülling et al., 2019; Wang et al., 2021).  
Moreover, the gut-brain axis is known to be dysregulated and 
linked to neuroinflammation and altered blood-brain barrier 
(BBB) permeability during gut microbiota dysbiosis or 
disturbance in the gut ecosystem (Gong et al., 2019; Kumar et 
al., 2022; Chaudhry et al., 2023; Yuan et al., 2023). 
There is substantial evidence suggesting that stress, depression 
and anxiety can lead to an increase in gut permeability. 
Consequently, bacteria can seep into the circulation and cause an 
inflammatory response through increased levels of cytokines 
(Valkanova, et al., 2013; Kiecolt-Glaser and Derry, 2015; Liang et 
al., 2023). Additionally, the inflammatory cytokines alter the 
activity of neurotransmitters and induce depressive and anxiety 
symptoms (Dantzer et al., 2011; Ochoa‐Repáraz et al., 2011; 
Vanuytsel et al., 2014). Moreover, Gamma-aminobutyric acid 
(GABA), secondary bile acids, short-chain fatty acids, and 
tryptophan metabolites generated from the microbiota also 
regulate the neuroendocrine and neuroimmune mechanisms, 
and these mechanisms are responsible for controlling the gut-
brain axis (Kumar et al., 2022). According to studies done on 
germ-free animal models, the gut microbiota also appears to 
influence the development of emotional behaviour, stress- and 
pain-modulation systems, and brain neurotransmitter systems 
(Emeran et al., 2015). 
 

Probiotics could be used in the treatment of mental disorders 
which involve increased intestinal permeability, like depression, 
anxiety, autism, and schizophrenia (Bangsgaard et al., 2012; 
Wilmes et al., 2021). Specific strains differentially impact the 
brain. A meta-analysis found that probiotics significantly 
alleviate symptoms of depression (Cryan and O'Mahony, 2011). 
In healthy volunteers, Lactobacillus helveticus R0052 and 
Bifidobacterium longum R0175 given for 30 days reduced 
Hospital Anxiety and Depression Scale scores versus placebo 
(Mörkl et al., 2020). Also, other strains like Lactococcus lactis, 
B. longum, Lactobacillus bulgaricus, Bifidobacterium animalis, 
Streptococcus thermophilus, and L. helveticus decrease 
depression and stress (Wand and Kasper, 2014). Probiotics are 
also known to decrease inflammation and improve behavioral 
symptoms in patients with autism spectrum disorder (ASD) 
(Jiang et al., 2015). In schizophrenia, probiotics with vitamin D 
given for 12 weeks improved Positive and Negative Syndrome 
Scale (PANSS) scores, suggesting utility in countering 
gastrointestinal inflammation (Ait‐Belgnaoui et al., 2014) 
Probiotics may also improve COVID-19-associated mood 
disturbances by restoring intestinal balance and preventing 
pathogen overgrowth (Savignac et al., 2014; Maes et al., 2012; 
Ghannoum et al., 2021). However, limitations exist, like avoiding 
probiotics in immunocompromised patients on corticosteroids 
(Savignac et al., 2014). 
Probiotics have prospective beneficial usages for mental disorders 
involving increased intestinal permeability, such as anxiety, 
depression and ASD. It has been reported that specific probiotic 
strains, like Lactobacillus, Bifidobacterium and Streptococcus, 
can differentially impact brain function and significantly reduce 
symptoms of anxiety and depression (Ahmed et al., 2024). 

 

7. Discussion 
 

The intricate relationship between the gut-brain axis and gut 
microbiota provides a ray of hope to treat both gastrointestinal 
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and psychiatric conditions. By rebalancing the microbiota of the 
intestine and affecting the gut-brain axis, this study 
demonstrates how probiotics can be used to treat irritable bowel 
syndrome (IBS) as well as psychiatric comorbidities. The 
evidence provided here shows that physiological homeostasis is 
largely controlled by intestinal bacteria in a way that if there is 
any dysbiosis, it will lead to many diseases, such as IBS and 
psychiatric disorders, among which are anxiety and depression. 
Gut health can be positively impacted by live microorganisms 
like probiotics by enhancing interrupted intestinal barrier, 
immune modulation and competitive inhibition of pathogenic 
bacteria. This alteration in the composition of gut microbiota 
which might lead to improved symptoms of IBS, includes bowel 
regularity, abdominal pains, bloating, etc. Probiotics-specific 
strains example Lactobacillus and Bifidobacterium, have been 
proven to effectively relieve these symptoms, making it possible 
for gut-friendly bacteria them a therapeutic option in managing 
IBS. 
Gut-brain axis has a two-way communication network integrating 
immunological, neuronal and endocrine connections, which 
enables gut microbiota to affect brain activity and behavior. It is 
thought that imbalances in the microbial population are 
connected with psychiatric illnesses such as depression and 
anxiety, implying that rectifying the composition of gut 
microbiota would be beneficial to mental health. “Psychobiotics” 
are alternatively referred to as probiotics which have shown 
improvement in modulation of inflammatory pathways, 
production of neuroactive substances and enhancing gut 
microbiota structure, thereby reducing psychiatric symptoms. 
Numerous studies highlighted in this review show that probiotics 
have the capability to decrease anxiety and depression, enhance 
memory impairment, and produce anxiolytic antidepressant 
effects in various ways, including modulating the brain axis. On 
top of that, probiotics have been found useful in lessening 
symptoms of autism spectrum disorder (ASD) as well as 
improving outcomes in schizophrenia by modulation of gut 
microbiota and reducing inflammation. However, it is important 
to note that there are limitations to the use of probiotics, 
especially among immune-compromised patients. More research 
is needed regarding optimal strains, doses and duration of 
treatment to obtain the maximum therapeutic benefits of using 
Probiotics in gastrointestinal and psychiatric conditions. 
 

8. Conclusion 
 
The findings of this review underline the noteworthy role of gut 
microbiota in both gastrointestinal and psychiatric health, 
underscoring the probable of probiotics as a therapeutic 
intervention. The gut-brain axis acts as a critical pathway 
through which gut microbiota can affect brain function and 
behaviour, and dysbiosis in this axis relates to numerous 
disorders. Probiotics offer a promising approach to re-
establishing gut microbiota balance, thereby alleviating 
indicators of IBS and psychiatric conditions like anxiety and 
depression. While the existing data supports the use of 
probiotics in dealing with these conditions, further clinical trials 
and mechanistic studies are indispensable to ascertain uniform 
standards for probiotic use. The intricacy of the gut microbiota 
and its interactions with the host necessitates a nuanced 
approach to probiotic therapy, tailored to individual patient 
needs and conditions.  In summary, the potential therapeutic 
advantages of probiotics in tackling IBS and psychiatric 
comorbidities signify an encouraging future in medical research. 
By exploiting the multifaceted relationship between gut health 
and overall well-being, probiotics have the prospective to 
considerably improve the quality of life for individuals coping 
with these conditions. Ongoing research and clinical 
implementation will be vital in fully harnessing the advantages of 
probiotics in healthcare. 
 

9. Future Perspectives 
 
The subsequent studies on probiotics should thus find out the 
impact of these biological agents on the gut-brain axis, by 
focusing on neurotransmitters, endocrine or immune system. 
This could make better patient outcomes and reduce toxicity for 
treating with tailored probiotic products based on a person’s 
unique microbiome. They also need to be followed by 
longitudinal studies to assess probiotics' long-term effects on 
mental health disorders and establish standard protocols. 

Another research priority is determining which IBS patients will 
benefit from a given strain of probiotics, as well as how these 
strains influence disease symptoms and quality of life.  Also, 
there is a need to investigate how probiotics influence 
gastrointestinal microbiota diversity and stability over time and 
how they interact with other microbial communities within the 
gut. Understanding the impact of dietary patterns and lifestyle 
on probiotic efficacy is essential for enhancing interventions. 
Although some evidence supports the benefits of probiotics, how 
these compounds work remains unclear. This knowledge is 
critical to develop more appropriate therapies. Furthermore, lack 
of standardisation in probiotic research hampers reproducibility 
and comparability between studies. Therefore, guidelines will 
help in converting research findings into clinical practice faster. 
Besides, more long-term safety data are required, especially 
among immunocompromised individuals. Additionally, a 
broader exploration of non-GI microbiota effects by probiotics 
would improve their health benefit understanding. 
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