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‘ ABSTRACT ’ Anxiety and insomnia are increasingly prevalent conditions that often co-occur, significantly affecting individuals'

mental and physical well-being. Both disorders are linked to disruptions in the gut microbiome, which plays a crucial role
in maintaining the gut-brain axis (GBA). The gut-brain axis is a bidirectional communication system connecting the gut and brain, and when
disturbed, it can lead to mental health issues such as anxiety and insomnia. Probiotics, especially those present in fermented foods like yogurt and
curd, have emerged as promising interventions for restoring a healthy microbiome-gut-brain (MGB) axis. These microorganisms support mental
health by regulating emotional responses and improving sleep quality. This review discusses the relationship between the gut microbiota and
mental health, with an emphasis on the potential of probiotics as a natural, accessible, and low-risk treatment for anxiety and insomnia, offering a

safer alternative to pharmacological treatments.
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INTRODUCTION

Anxiety is a condition characterized by excessive worry and emotional
distress, affecting more than one-third of the global population during
their lifetime (Bandelow & Michaelis, 2015). Insomnia, characterized
by difficulty falling asleep (onset insomnia) or maintaining sleep
(maintenance insomnia), has also seen a significant rise over the past
two decades (Calem et al., 2012). These conditions often coexist and
may lead to severe cognitive and emotional disorders if left untreated
(Staner, 2003). Despite the availability of pharmacological treatments,
such as benzodiazepines and antidepressants, these drugs are
associated with side effects and may not be suitable for long-term use
(Nowelletal., 1997; Pollack etal., 2008).

Recent studies have highlighted the importance of gut microbiota in
regulating emotional and cognitive health through the gut-brain axis
(Carabotti et al., 2015). This discovery has paved the way for using
probiotics, which are live microorganisms that confer health benefits,
as ameans of addressing anxiety, insomnia, and other related disorders
(Clapp etal., 2017). Probiotics help restore the gut's microbial balance,
positively impacting mental health and overall well-being (Jiang et al.,
2018). This review focuses on the role of probiotics, especially those
found in fermented foods such as yogurt and curd, in alleviating
anxiety and insomnia by restoring the microbiome-gut-brain axis.

THE GUT-BRAINAXISAND ITSROLE INMENTALHEALTH
The gut-brain axis (GBA) is a complex communication network
linking the central nervous system (CNS) with the enteric nervous
system (ENS), which governs the gastrointestinal tract. This
bidirectional system enables the gut and brain to influence each other
through neural, hormonal, and immunological pathways (Carabotti et
al., 2015). The gut microbiome, which consists of trillions of
microorganisms, plays a crucial role in the functioning of the GBA by
influencing the brain's emotional and cognitive centers. Alterations in
the gut microbiome, referred to as dysbiosis, can disrupt the GBA,
leading to mental health disorders such as anxiety, depression, and
insomnia (Jiang et al., 2018). Research shows that individuals with
anxiety disorders often exhibit altered gut microbiota, characterized by
an imbalance of beneficial and harmful bacteria (Li et al., 2018).
Probiotics, particularly strains of Lactobacillus and Bifidobacterium,
have shown promise in restoring this balance and improving mental
health outcomes (Bravoetal.,2011).

PROBIOTICSAND THEIR ROLE INMENTALHEALTH

Probiotics are live microorganisms that confer health benefits when
administered in adequate amounts (Clapp et al., 2017). They are
typically found in fermented foods such as yogurt, curd, and kefir, or in
supplements. Probiotic strains such as Lactobacillus acidophilus,
Lactobacillus rhamnosus, and Bifidobacterium bifidum have been
studied for their ability to modulate the gut microbiome and improve
mental health (Balamurugan et al., 2014; Barrett, 2014). These
beneficial microorganisms exert their effects by producing short-chain
fatty acids (SCFAs), neurotransmitters like gamma-aminobutyric acid
(GABA), and other bioactive compounds that influence brain function.
GABA, in particular, is an inhibitory neurotransmitter that plays a key
role in regulating anxiety and sleep (Barrett, 2014). Studies involving
mice fed with Lactobacillus rhamnosus showed reduced anxiety and

depression-related behaviors, highlighting the potential of probiotics
to modulate emotional responses (Bravo etal., 2011).

Pharmacological treatments for anxiety and insomnia, such as
benzodiazepines, selective serotonin reuptake inhibitors (SSRIs), and
hypnotics, are commonly prescribed for short-term relief. While
effective in alleviating symptoms, these drugs can lead to dependence
and have side effects, particularly when used long-term (Pagel &
Parnes, 2001; Nowell et al., 1997). Moreover, these medications often
fail to address the underlying causes of anxiety and insomnia, such as
gut dysbiosis (Pollack et al., 2008). In contrast, probiotics offer a safer
and more natural solution by addressing the root cause—an imbalance
in the gut microbiome. By promoting a healthy gut-brain connection,
probiotics can alleviate anxiety and insomnia without the risk of long-
term side effects associated with pharmacological treatments.

PROBIOTICSAND SLEEP

The relationship between gut microbiota and sleep patterns is an
emerging area of research. Disruptions in the gut microbiome have
been associated with circadian rhythm disturbances and sleep
disorders, including insomnia (Li et al., 2018). Probiotic
supplementation can help regulate sleep by restoring the balance of gut
bacteria, which in turn positively affects the GBA (Jane et al., 2017).
Probiotic-rich foods such as yogurt and curd are not only beneficial for
gut health but have also been shown to improve sleep quality (Qin
Xiang et al., 2018). Lactobacillus acidophilus, commonly found in
yogurt, has demonstrated probiotic activity that enhances gut health
and indirectly improves sleep (Ashrafuzzaman et al., 2015). Regular
consumption of fermented foods has been linked to improved sleep
initiation and maintenance, particularly in older adults (Kitano et al.,
2014).

FERMENTED FOODS AS PROBIOTIC SOURCES

Curd and yogurt are two common fermented dairy products that serve
as rich sources of probiotics. In many parts of the world, homemade
curd is an affordable and accessible probiotic source (Balamurugan et
al., 2014). It contains a variety of probiotic strains, including
Lactobacillus acidophilus, Lactobacillus bulgaricus, Bifidobacterium
bifidum, and Streptococcus thermophilus, which have been shown to
support gut health and enhance the function of the MGB axis (Korpela
et al., 2018). While commercial probiotic supplements are widely
available, home-fermented foods like curd offer a natural and cost-
effective alternative. These products not only restore the gut
microbiota but also support mental health by improving sleep and
reducing symptoms of anxiety and depression (Ruth & Foster, 2015).

CONCLUSION

Anxiety and insomnia are pervasive mental health issues that often
coexist and significantly impair the quality of life. While
pharmacological treatments remain the first line of defense, they come
with notable limitations, particularly for long-term use. Emerging
research points to the critical role of the gut microbiome in regulating
mental health through the gut-brain axis, with probiotics offering a
natural and effective means of restoring balance. Fermented foods,
such as curd and yogurt, are rich in probiotic bacteria that help re-
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establish the microbiome-gut-brain axis, improving both gut health
and mental well-being. Given their affordability, accessibility, and
minimal side effects, probiotics present a promising alternative or
complementary approach to traditional pharmacological treatments
for anxiety and insomnia.
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