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Abstract

Gut microbial ϐlora is the largest micro-ecosystem in the human body, it is symbiotically 
associated with the host; and maintains normal physiological processes in a dynamic equilibrium 
state. A plethora of evidence supports that gut microbial ϐlora inϐluences the neurotransmitters of 
the central nervous system. This gut ϐlora inϐluences cognitive function, anxiety, depression; and 
mood disorders as they are capable of synthesizing neurotransmitters in the nervous system. 
Therefore intake of probiotics inϐluences gut microbiome; and depression. The versatility and 
number of gut microbial ϐlora varies individually, so the content of common gut microbes may affect 
the neurotransmitters, manipulating the gut microbiota with probiotics offers a novel approach 
to treat brain disorders such as depression via GUT-BRAIN AXIS. The present review outlines the 
aspect of such alterations and how modulation of gut microbiota inϐluences depression.
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Gut microbial ϐlora is the largest micro-ecosystem in the 

human body, it is symbiotically associated with the host 
and maintains normal physiological processes in a dynamic 
equilibrium state [1]. The human microbiome known as 
a ‘forgotten organ’ has been elevated to importance in a 
wide array of host processes such as growth, development, 
immunity, and many more and the gut microbiome is a 
dynamic, referred to as, a ‘necessary and ever-changing 
organ’ [2]. A plethora of evidence supports that gut microbial 
ϐlora inϐluences the neurotransmitters of the central nervous 
system. This gut ϐlora inϐluences cognitive function, anxiety, 
depression, and mood disorders as they are capable of 
synthesizing neurotransmitters in the nervous system [3]. 
Depression is a common and serious mental illness that 
involves various neurotransmitters in the CNS as shown in 
Figure 1.

Probiotics may induce changes in the intestinal microbiota 
and stabilize the microbial community [4]. Therefore intake 
of probiotics inϐluences gut microbiome and depression. 
Versatility and number of gut microbial ϐlora varies 
individually, so the content of common gut microbes may 
affect the neurotransmitters, manipulating the gut microbiota 
with probiotics offers a novel approach to treat brain disorders 
such as depression via GUT-BRAIN AXIS [5] (Figure 2).

Gut microbes may communicate with the gut-brain 
axis via the production of neuroactive and neuroendocrine 
molecules such as serotonin, GABA, Histamine, adrenaline 
noradrenaline via the vagus nerve (composed of 80% afferent 

Figure 1: Involvement of neurotransmitters in depression.

Figure 2: Connection of gut-brain axis.
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and 20% efferent nerve) [3,6]. The gut response comes 
into the brain via the vagus nerve and reduces depression. 
Ingestion of probiotics bacteria changes the microbial content 
of GUT and triggers a very protective pathway related to 
depression. Various lifestyles and foods are involved in brain 
health via gut microbiota by regulating various good and bad 
microorganisms, and involving various short-chain fatty acids 
[7] (described in Figure 3). Depression can be treated by the 
use of psychotherapy and probiotics and it could be the ϐirst 
line of treatment before switching to pharmaceutical drugs 
like selective serotonin reuptake inhibitors. Probiotics can 
be the natural solution to mental health crises and replace 
pharmaceuticals as the standard of care [8]. 

Conclusion
A growing body of data indicates that the gut-brain axis 

is implicated in depression, and probiotics appear to be a 
promising therapeutic intervention. Probiotics may assist 
in modifying the composition of the gut microbiota, which 
may have an impact on mood and symptoms of depression 
via interacting with the central nervous system. Although 
further research is required to determine the best probiotic 
strains and dosages for treating depression and to completely 
understand the underlying mechanisms, the promising 
potential of probiotics in managing depression through gut-
brain axis modulation is already evident.
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Figure 3: Food and lifestyle involved in brain health via gut microbiota.

In many medical diseases, such as depression, psychiatric 
medication reactions, pregnancy, irritable bowel syndrome 
(IBS), and autism, the gut-brain axis plays a critical role [9]. 
It has been discovered that SSRIs, such as ϐluoxetine, are 
beneϐicial in helping IBS patients with their psychological and 
gastrointestinal problems [10]. The development of the gut-
brain axis in fetuses can be impacted by pregnancy and mental 
medication use. Probiotics have the potential to improve brain 
health by preventing the transfer of hazardous biomolecules 
and show promise in the treatment of diseases like necrotizing 
enterocolitis in babies [11]. This axis affects illnesses like 
obesity, multiple sclerosis, and Parkinson’s disease and has 
an impact on health from childhood to adulthood [12]. The 
gut microbiota-dysbiosis model of depression suggests that 
the development of depressive-like behaviors is probably 
inϐluenced by the gut microbiota. This includes affecting how 
the gut-brain axis functions and how proteins are expressed, 
especially with regard to energy metabolism. These results 
provide new perspectives for investigating the gut-brain 
axis at the protein level in the future, which will help us 
better understand how gut microbiota inϐluences behaviors 
associated with depression.


