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ABSTRACT 

The gut microbial flora has effects on mental health. Studies have shown that healthy gut flora modulates brain 

signals both under stable and stressful conditions. Complex interactions of stress related conditions and 

environmental influences gives origin to major depressive disorders contributing to worldwide disease load. 

Based on recent WHO reports of 2021, depression and related ailments approximately affect 280 million people. 

This review is a detailed study of the association between gut microbiota and depressive disorders and is aiming 

to contribute in the field of gut microbes and mental health. 
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বিমূর্ত: 

অন্ত্রের মাইন্ত্ররাবিযাল ফ্লারা মানবিক স্বান্ত্রযের উপর প্রভাি ফ্েন্ত্রল। গন্ত্রিষণায ফ্েখা ফ্গন্ত্রে ফ্ে িুয অন্ত্রের উদ্ভিে 

বযবিশীল এিং চাপেুক্ত উভয অিযান্ত্রিই মদ্ভিন্ত্রের িংন্ত্রকিগুবলন্ত্রক বনযেণ কন্ত্রর। ফ্েি িম্পবকিি অিযা এিং 

পবরন্ত্রিশগি প্রভািগুবলর জটিল বমথদ্ভিযা বিশ্বিোপী ফ্রান্ত্রগর ফ্লান্ত্রের জনে অিোন রান্ত্রখ এমন িড় 

বিষণ্নিাজবনি িোবিগুবলর উি্ি ফ্েয। 2021 িান্ত্রলর িাম্প্রবিক WHO বরন্ত্রপান্ত্রিির বভবিন্ত্রি প্রায 280 বমবলযন 

মানুষ বিষণন্িা এিং িম্পবকিি অিুযিায আরান্ত। 

এই পে িান্ত্রলাচনাটি অন্ত্রের মাইন্ত্ররািান্ত্রযািা এিং হিাশাজনক িোবিগুবলর মন্ত্রিে িংন্ত্রোন্ত্রগর একটি বিশে অিেযন 

এিং এটি অন্ত্রের জীিাণ ুএিং মানবিক স্বান্ত্রযের ফ্েন্ত্রে অিোন রাখার লন্ত্রেে। 
 

মূল শব্দ: অন্ত্রের মাইন্ত্ররািান্ত্রযািা, বেন্ত্রপ্রশন, বেিিান্ত্রযাবিযাি, এইচবপএ অে, ইবমউন পাথওন্ত্রয 
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I. INTRODUCTION 

A community of mutualistic, symbiotic, and pathogenic microorganisms may be defined as the 

microbiome that inhabits all kinds of multicellular organisms. This term may be used equivalently with 

microbiota or microflora [1]. The microbiome's own family consists of microorganisms, fungi, protozoa, and 

viruses. Their settlement inside the GI tract is referred to as "intestinal microflora" and their coexistence with 

the host paperwork a complex and on equal time useful dating [2]. It is expected that the human intestinal 

microflora covers 1013 to 1014 resident microorganisms. This amount is regularly quoted as 10 times the style 
of cells inside the human body, but these days the ratio is inside the path of 1:1 [3]. Factors that affect the 

bacterial surroundings early in improvement embody a mode of start, feeding recurring, surroundings, 

gestational age, host genetics, publicity to infections (each maternal and little one), and antibiotic use [4]. In 

prenatal length, the strain has a giant impact on the composition of the microbiota. Microflora installed order 

occurs concurrently with neurodevelopment and features comparable essential developmental home windows 

[5]. 

Depression (primary depressive sickness) is serious scientific contamination that has an awful impact 

on thoughts, conduct, emotions, motivation, and feeling of properly being [6]. In recent times, melancholy has 

turned out to be an ailment of civilization due to its large spectrum and frequency of occurrence in each evolved 

and developing country. Globally, about 300 million human beings are afflicted by despair, i.e. Four.4% of the 

entire global populace (Global Burden of disease study, 2015). The Diagnostic and Statistical Manual of Mental 
Problems (5th version; DSM-5) states that a diagnosis of principal despair calls for the presence of five or 

greater signs and symptoms over a two-week length [7]. 

A disease of the microbiota-intestine-thoughts axis can also play a critical feature in the pathogenesis 

of depression [8]. The hypothalamic-pituitary-adrenal (HPA) axis, the vital nervous machine (CNS), the enteric 

apprehensive device (ENS), the immunological device, several neurotransmitters and nerve regulators, the 

intestinal mucosal barrier, and the blood-brain barrier can be concerned with mechanism [9]. 

This assessment pursuits to describe the location of intestinal microflora dysbiosis within the 

pathogenesis of depression. 

 

II. WHAT IS THE INTESTINAL MICROBIOTA? 

Within the human microbial tool, microorganisms of the pores and skin, mouth, nostril, digestive tract, 

and vagina are outstanding. They may be found alongside the complete period of the human gastrointestinal 

tract from the mouth to the anus of the human body [1]. The composition of the human microflora is host-

particular and relatively solid [10]. The microbiome includes fundamental bacterial phyla, Bacteroidetes and 
Firmicutes. Other phyla embody Proteobacteria, Actinobacteria, Fusobacteria, Archaea, and Verrucomicrobia, 

which are discovered in specifically small amounts [11]. Maximum of the microbiota belong to the phylum 

Firmicutes (*51%) inclusive of the corporations' Clostridium coccoides and Clostridium leptum and the phylum 

Bacteroidetes (*48%) which includes Bacteroides and Prevotella [12]. Bacteroidetes use a totally extensive style 

of substrates to offer huge portions of propionate. Firmicutes are butyrate manufacturers and specialized 

degraders of indigestible polysaccharides. Actinobacteria (collectively with Bifidobacterium spp.), 

Proteobacteria (which includes Escherichia coli), and Verrucomicrobia (consisting of Akkermansia 

mucinophila) are commonly decided in smaller numbers in healthy intestine microbiota. The composition of the 

intestine microbiota varies between humans or even interior individuals consistent with age and development 

[13]. 

The shape and composition of the human intestinal microflora are the results of the lengthy-time period 

evolution of microbes and the host, which in the end helps the mutual relationship and practical stability of this 
complex ecosystem [14]. After beginning, the intestinal microflora of the new born is briefly ruled via 

Enterobacteriaceae and Staphylococcus [15]. After that, the intestinal microflora of the toddler is dominated via 

Bifidobacterium and some lactic acid bacteria [16]. 

Mainly within the first 12 months of lifestyle, there are adjustments in the gut microbiota because of 

interactions with the developing immune tool within the gut. The stabilization of intestinal microflora is 

stimulated thru various environmental factors [17]. After weaning, Bacteroides, Prevotella, Ruminococcus, 

Clostridium, and Veillonella colonize the infant's gut. Yatsunenko et al. Accomplished a large-scale 

observation, checking with subjects elderly zero to eighty- three years, and found some crucial findings together 

with the time it takes to grow a grownup-like intestine microbiota, greater version amongst kids than adults, 

variations within the phylogenetic composition of the intestine microbiota by using a boom in bacterial range 

with the age [18]. 
 

 

 



III. CONCEPTUALIZATION OF EUBIOSIS and DYSBIOSIS 

Intestinal homeostasis (or eubiosis) is described as "the natural tendency to achieve relative balance, 

each internal and behavioral chemical-physical residences, which unites all residing organisms, for which this 

dynamic regime should be maintained over the years, no matter the fact that it adjustments." outside situations, 

through unique self-regulatory mechanisms"[19]. "Eubiotic" intestinal microflora is characterized with the aid of 
the presence of microbes that enhance the machine of metabolism and provide protection in opposition to 

contamination and resistance to autoimmunity. Dysbiosis is recognized as inflicting a deleterious impact on 

microbe-host homeostasis [20]. In dysbiosis, the intestine loses its natural protection mechanism and the 

organism is more without issues affected by dangerous elements, inflicting some acute and brief imbalances 

which include colitis, diarrhoea, constipation, and indigestion [2]. 

 

IV. RELATIONSHIP BETWEEN GI TRACT AND BRAIN 

Bidirectional signalling between the GI tract and the thoughts is critical for keeping homeostasis and is 

regulated with the useful resource of neural (every critical and enteric nervous system), hormonal, and 

immunological pathways[Figure 1]. The gut-thoughts axis plays an important function in preserving this 

homeostasis, and its disorder has brought on numerous psychiatric and non-psychiatric issues [22]. Further, 

modulation of the mind-intestine axis is also associated with strain reaction and changed conduct, and the 
microbiome is a critical detail inside the mind-intestine axis communique network [23]. 

 

Figure-1: The signaling pathway of Gut-Brain axis 

Adjustments in the ordinary composition of the gut microbiota apply to mood nation due to the fact the gut 

microbiota interacts with the mind thru neuroimmune, neuroendocrine, and neural pathways. 

A) Neural Pathway - Neuronal manipulation of the mind-intestine axis happens in a few of the CNS 

and ENS via the ANS and the peripheral nervous system [24]. Afferent indicators of sensation, nociception, 

proprioception, or satiety are transmitted from the GI tract to the brain via vagal (vagus nerve), spinal (dorsal 

ganglia root), and somatosensory afferents [25]. The responsive indicators are efferent ones that manipulate 

messages and return to the ENS via spinal (ventral motor root) or vagal efferent. 

The ENS referred to as the "intestine mind" or "second thoughts", paperwork a secondary sensory, 

interneuronal and motoneuronal community [26]. The ENS is split into neuronal networks or plexuses. First, the 
myenteric plexus, housed in layers of round and longitudinal loops, allows manipulation of colonic motility. 

Second, the submucosal plexus, gifted at the submucosal layer of the alimentary canal, right now controls GI 

blood goes together with the go with the flow and interacts with intraluminal and intestinal epithelial mobile 

signaling [27]. The vagus nerve is the principal nerve of the parasympathetic division of the ANS and one of the 

most essential pathways for two-way communication between intestine microbes and the brain [28]. Intestine 

microbiota is worried about the improvement of the amygdala and hippocampus and affects the myelination 

techniques of neurons inside the prefrontal cortex  [29]. 

B) Metabolism of serotonin and tryptophan- Serotonin [5-hydroxytryptamine] is a biogenic amine 

that has a function as a neurotransmitter in the body, each inside the CNS and within the intestine [30] and plays 



an essential function in retaining temper and cognitive function [31]. Tryptophan is an important amino acid, a 

precursor of the neurotransmitter serotonin and metabolites of the kynurenine pathway. Approximately 5% of 

systemic tryptophan is metabolized to serotonin and the rest is carried out inside the kynurenine pathway. This 

mechanism relies upon the expression of enzymes, indoleamine 2,3-dioxygenase, that's determined in all tissues, 

and tryptophan 2,3-dioxygenase, which is discovered inside the liver. The hobby of every enzyme is strongly 
regulated with the useful resource of inflammatory mediators which include cytokines and corticosteroids. 

Furthermore, downstream metabolites of the kynurenine pathway are neuroactive compounds that also can 

modulate neurotransmission. Additionally, a few research found that oral ingestion of Bifidobacterium infantis 

caused extended ranges of the serotonin precursor tryptophan in the plasma of rats, suggesting that this unique 

stress may be a capacity antidepressant. Exclusive studies have additionally confirmed an effect of intestine 

microflora at the tiers of different metabolites associated with tryptophan metabolism [32]. 

C) Immune machine- The immune machine performs an intermediary feature in retaining the dynamic 

balance that exists between the mind and the intestine [33]. The immunoregulatory effects of probiotic 

microorganisms can be manifested with the resource of the formation of T regulatory cells and the synthesis and 

secretion of the anti-inflammatory cytokine IL-10 [34]. In healthy human beings, the microflora can constantly 

prepare the immune device to be prepared to fight capability infections. For example, the microbiota has been 

tested to offer protection against Escherichia coli-delivered sepsis, which ends from antibiotic-prompted 
dysbiosis due to reduced manufacturing of IL-17, granulocyte colony-stimulating thing [35]. 

D) Hormonal reaction of the intestines- The intestine also can speak with the thoughts via hormonal 

signalling pathways that involve the discharge of gut peptides from enteroendocrine cells that may act 

immediately on the brain [36]. Gut peptides inclusive of ghrelin, gastrin, orexin, galanin, pancreatic polypeptide, 

cholecystokinin, and leptin affect feeding conduct, energy homeostasis, circadian rhythm, arousal, and tension 

[37] for instance, galanin is proposed to modulate the hypothalamic pituitary adrenal (HPA) response to stress 

and might act as a hyperlink between pressure, tension and memory placed poor results of galanin on cognitive 

feature [38]. Ghrelin can also make contributions to the stress-brought on upward thrust in glucocorticoids, 

accelerating a horrific remarks loop to prevent overstimulation of the HPA axis [39]. Leptin receptors can be 

observed in limbic structures, and continual leptin treatment reverses strain-precipitated behavioral deficits [40]. 

NPY is a neural and endocrine messenger that is ideal to be concerned in mind microbiome interactions because 
it is some distance touchy to microbiota manipulations [41]. It is present all through the microbiota-gut-thoughts 

axis and has a wide type of capabilities along with temper, stress resistance, and protection of GI motility [41]. 

E) Nutritional response- Intestinal microflora destroys substrates and brings nutrients, signaling 

molecules, and antimicrobial compounds [42]. The microbiota is also liable for the production of several 

metabolites fashioned through the fermentation of soluble fiber, which includes galactooligosaccharides and 

fructooligosaccharides. Those metabolites encompass the SCFAs acetate, propionate, and butyrate and are 

produced through fermentation mediated via Bacteroides, Bifidobacterium, Propionibacterium, Eubacterium, 

Lactobacillus, Clostridium, Roseburia, and Prevotella species [43]. SCFA production depends on the shape of 

fiber eaten up and the relative populace of the gut microflora. As an example, studies have determined that 

microbes within the Firmicutes phyla, in particular the genera Roseburia, Eubacterium, and the Lachnospiraceae 

class Clostridia, actively produce butyrate, whilst Bifidobacteria spp produces lactate and acetate [44]. The 

movement of SCFA also affects the purposeful profile of the intestinal microflora, especially concerning 
endocrine signalling. The function of butyrate is to induce the differentiation of regulatory T (Treg) cells and to 

be used as a power source with the resource of the epithelial cells of the colon. Propionate, which is absorbed 

and metabolized within the liver, is used within the gluconeogenesis pathway. Propionate and butyrate affect 

peripheral organs circuitously via the manner of activating the hormonal and nervous structures. Each different 

SCFA, acetate, can pass the blood-thoughts barrier and reduce the urge for food via a crucial homeostatic 

mechanism. It moreover stimulates the colonic epithelium to decorate epithelial integrity [45]. The compounds 

are related to the incidence of melancholy or neurodegenerative sicknesses with the aid of manner of 

collaboration in anti-inflammatory processes. SCFAs have interaction with the NLRP3 (NOD-like receptor 

circle of relatives, pyrin) region containing cells referred to as the inflammasome inside the intestinal 

epithelium. This courting will boom the production of IL-8 and improves the tightness of the intestinal barrier 

[43]. Wu et al. (2020) discovered that gut microbiota, SCFA in the stool pattern, and neurotransmitters within 
the hypothalamus have been substantially altered in depressed mice compared to control mice. The contents of 3 

primary SCFAs (acetic acid, propionic acid, and pentanoic acid) and three neurotransmitters (norepinephrine, 

five-HIAA, and five-HT) have been observed to be extensively reduced in depressed mice in comparison to 

manipulate mice. Their effects showed that gut microflora may also play an essential feature in the pathogenesis 

of depression by regulating SCFA degrees inside the stool pattern and neurotransmitters within the 

hypothalamus [46]. 

 

 



V. DESCRIPTION OF DESPAIR 

Despair is common intellectual contamination with signs which include loss of hobby or pleasure, 

decreased energy, emotions of guilt or low self-esteem, low self-esteem, disturbed sleep or appetite, and terrible 

interest. In addition, depression on occasion comes with symptoms of anxiety. Those symptoms can become 

continual or everlasting and bring about sizeable impairment within the man or woman's each day sports. For 
some humans, depression can even purpose suicide. Almost 1 million depressed people try suicide each year, 

which equates to 3000 suicide deaths every day [47]. Despair is one of the main reasons for contamination in 

low- and middle earning international locations. Globally, the share of the population with melancholy is 

expected to be 4.4%. It is greater commonplace in girls (5.1% vs. 3.6%) with a peak within the 55-74 age 

businesses in both sexes [48]. 

Nandi et al. (1997) studied the psychiatric morbidity charge of the aged population of a rural network 

in West Bengal. They decided on a sample of 183 topics (person males eighty-five, women ninety-eight) and 

located that 60% of the population changed into mentally unwell with higher morbidity in women in evaluation 

to men (77.6% and 42.4%, respectively). Morbidity prices had been better in the populace aged 70-74 and 80+ 

in comparison to the normal population [49]. 

Georgieva et al. (2021) finished an internet survey in eleven countries to assess the prevalence and 

incidence of post-annoying pressure disorder (PTSD), despair, tension, and panic ailment (PD). They decided 
that 17.4% of participants evolved a minimum of one new psychiatric disorder at some point during the 

pandemic, with PTSD being the most not unusual new prognosis, located using way of depression, anxiety, and 

panic disease [50]. 

A) Pathogenesis of depression- The hypothalamus releases corticotropin-freeing hormone (CRH) in 

reaction to the notion of mental pressure through the cortical areas of the thoughts. This hormone induces the 

secretion of pituitary corticotropin, which stimulates the adrenal gland to launch cortisol into the plasma [51]. 

Altered cortisol secretion seems to be the maximum common cause of depression topics to formative years of 

trauma [52]. The HPA axis is regulated thru a twin system of mineralocorticoid (MR) and glucocorticoid (GR) 

receptors. Decreased characteristics of the limbic GR receptor [53] and elevated beneficial hobby of the MR 

gadget [54] advise an imbalance inside the MR/GR ratio in pressure-related conditions along with MDD. 

The prefrontal cortex (PFC), the amygdala, and especially the hippocampus are the most studied when 
it comes to despair. Magnetic resonance imaging research shows that mind quantity is reduced in depressed 

patients compared to healthy controls. A big quantity reduction was found in the anterior cingulate and 

orbitofrontal cortex and moderate reduction in the hippocampus, putamen, and caudate [55]. 

Activation of the inflammatory tool response (IRS) may additionally have an impact on different 

structures involved within the pathogenesis of melancholy. An extended level of pro-inflammatory cytokines is 

related to peripheral depletion of tryptophan (a precursor of serotonin). It may also have an impact on 

noradrenergic pastime and stimulation of the HPA axis. The mind can interpret such neurotransmitter and 

neuroendocrine changes as stressors and potentiate the activation of the HPA axis [56]. 

In despair, a decreased level of attention of 5-hydroxy indole acetic acid (5-HIAA), the principal 

metabolite of serotonin (5-HT), in the cerebrospinal fluid is discovered [57]. Despair and tension can be related 

to serotonergic neurotransmission, adjustments in mind-derived neurotrophic problems, immune activation, and 

dysregulation of the hypothalamic-pituitary-adrenal axis [58]. 

 

VI. INTESTINAL MICROBIOTA DYSBIOSIS AND DEPRESSION - ARE THEY 

INTERDEPENDENT? 

The term "dysbiosis" refers to a circumstance in which microbial composition and feature shift from a 

normal beneficial kingdom to another that is unfavorable to the health of the host. Microbiota dysbiosis could 

have a terrible impact on CNS functioning through diverse interconnected pathways that collectively form the 

"mind-gut axis" [59]. Lipopolysaccharide (LPS) is a potent seasoned-inflammatory endotoxin present inside the 

cellular partitions of gram-bad microorganisms. It can regulate the neurons inside the limbic device (e.G., 
extended amygdala hobby) [60] and additionally prompt microglia, which probably make a contribution to 

chronic infection within the host CNS [61]. Cytokines ship indicators to the vagus nerve that is related to the 

hypothalamic-pituitary-adrenal axis, which subsequently inflicts behavioral results [62]. 

In stress-associated CNS troubles, gut microbiota dysregulation of the brain axis has in recent times 

received popularity in studies of GI issues. Gastric acid secretion has been suggested to be decreased in sufferers 

with primary depressive troubles. Patients are troubled by way of malabsorption syndrome, diarrhoea, stomach 

ache, and constipation due to reversible small intestinal bacterial overgrowth (SIBO), and expanded intestinal 

barrier permeability [63]. 

The strain reaction is generated with the aid of manner of a complex integration of mind location, 

particularly the amygdala, hippocampus, and paraventricular nucleus of the hypothalamus, which moreover 



receive modulatory signals from higher cortical regions which encompass the prefrontal cortex [64]. The precept 

output of the central pressure circuit is via the HPA and ANS neuroendocrine axis. 

Intestinal microflora regulates various natural parameters. One of the crucial mechanisms of strain-

caused modifications is the "leaky intestine" phenomenon that is associated with fundamental melancholy [65]. 

The intestinal epithelial lining collectively with the goods secreted from it, shape a barrier that separates the host 
from the surroundings. In ailment states, the permeability of the epithelial lining may be impaired, allowing 

pollution, antigens, and microorganism in the lumen to enter the bloodstream, growing a "leaky gut". The 

presence of overseas antigens in the lumen of the host intestine can sell each nearby and systemic immune 

response [66]. 

Intestinal permeability and the next translocation of Gram-negative microorganisms at some stage in 

the mucosal lining are multiplied wherein direct interaction with immune cells and ENS can also arise [67]. This 

will bring about activation of the immune reaction with expanded manufacturing of inflammatory mediators. 

Indeed, patients with number one melancholy have been proven to have higher serum concentrations of IgM and 

IgA than healthful controls [65]. Present-day animal research has proven that neurogenesis, a manner that plays 

a critical feature in modulating studying and reminiscence, is also regulated through the usage of the 

composition of the microbiome [68] in addition, intestine microbiota can modulate structural and useful changes 

within the amygdala, an essential brain vicinity for social and worry-related behaviors, which ends up in some 
of the neuropsychiatric issues [69]. 

Adjustments in a bacterial variety had been tested in depressed humans with a lower degree of 

Firmicutes and growth in Proteobacteria, Actinobacteria, and Bacteroidetes. Extended microbial range in 

depression may additionally suggest the presence of risky bacteria [1]. Lyte. M et al. Advised that Escherichia, 

Bacillus, and Saccharomyces produce norepinephrine, Candida, Streptococcus, Escherichia and Enterococcus 

produce serotonin, at the same time as Bacillus and Serratia can provide dopamine [70]. 

The impact of intestinal microflora on depressive conduct evaluated by Crumeyrolle-Arias et al. (2014) 

in rats and mice born and raised in microflora-unfastened surroundings and animals with unique pathogen-

unfastened gut microflora (SPF). They concluded that the absence of gut microbiota impairs neuroendocrine and 

behavioral responses to acute stress, and the results coexist with adjustments in the rate of dopaminergic 

turnover in higher mind systems acknowledged to alter pressure reactivity and anxiety-like behavior [71]. 
Some research has cited that after the microbiome is transplanted from one animal (both stressed or 

overweight) to a few different manipulate animals, it could drastically regulate anxiety-like behavior, a common 

comorbidity of melancholy. Berčíok et al. (2011) observed that administration of oral antimicrobial to specific 

pathogen loose (SPF) mice transiently altered microbiota composition and accelerated exploratory conduct and 

hippocampal expression of brain-derived neurotrophic component (BDNF). They concluded that the gut 

microbiota affects mind chemistry and conduct independently of the autonomic nervous device, gastrointestinal-

unique neurotransmitters, or inflammation [72]. 

A scientific take look by (Naseribafrouei et al., 2014) aimed to further inspect the association between 

microbiota composition and despair. The researchers discovered a popular illustration of the phylum 

Bacteroidetes in patients with depression an affiliation of the own family Lachnospiraceae with the despair 

group, and interestingly, regardless of a lower in Bacteroidetes, particular operational taxonomic units 

recognized as members of the phylum Bacteroidetes correlated with melancholy [73]. 
Kelly and associates (2016) recruited 34 sufferers with principal depression and 33 age- and sex-

matched healthy humans. Plasma levels of cytokines, C reactive protein, salivary cortisol and plasma 

lipopolysaccharide-binding protein have been determined via ELISA and showed modifications supporting a 

seasoned-inflammatory phenotype associated with despair. Plasma tiers of tryptophan and kynurenine and the 

composition of fecal microflora had been moreover decided. Ultimately, they observed that depression turn out 

to be related to reduced richness and style of gut microflora [74]. 

Liu et al. (2020) evaluated the gut microbiota of 90 more youthful American adults by way of 

evaluating the intestine microbiota of forty- three people with crucial depressive sickness (MDD) and 47 healthy 

controls. They determined that the people with MDD had a significantly unique intestine microbiota 

composition compared to the manipulated organization. People stricken by MDD had decreased levels of 

Firmicutes and higher tiers of Bacteroidetes, with comparable dispositions in elegance (Clostridia and 
Bacteroides) and order (Clostridiales and Bacteroides). At the genus degree, the MDD organization confirmed 

decreased level of Faecalibacterium and specifically associated participants of the Ruminococcaceae own 

family, which had been moreover lower compared to wholesome controls. Moreover, contributors with MDD 

enriched the Gammaproteobacteria class. The examine authors concluded that the distinction in an abundance of 

those bacterial strains induced a discounted capability to supply brief-chain fatty acids (SCFA) in humans with 

MDD [75]. 

 

 



VII. DISCUSSION 

The human gastrointestinal (GI) tract characterizes one of the most important interfaces (250–400 m2) 

between the host, environmental factors, and antigens in the human body. In a mean lifetime, approximately 60 

heaps of meals bypass the human GI tract, at the facet of some microorganisms from the surroundings that affect 

the integrity of the intestine [76]. Intestinal microflora performs an important position within the normal 
functioning of the host organism. The advantages are mutual: microorganisms are supported by the manner of 

the food humans devour and play a critical role in health at some point in human existence. They are involved in 

constructing the immune machine, safety towards pathogens, endocrine gadget, and intellectual fitness. 

Disruption of the normal balance can boost metabolic and brain-related diseases [1]. The intestine microbiota is 

important for mind strategies together with myelination, neurogenesis, and microglial activation and might 

successfully modulate conduct and have an effect on mental techniques which include temper and cognition 

[77]. 

Melancholy, a regularly taking place neuropsychiatric sickness with an immoderate recurrence charge, 

affecting extra than 350 million humans internationally, affects public fitness and the financial system [78]. The 

pathophysiology of melancholy may also additionally result from mechanisms. The primary involves a decrease 

in five-HT availability with a next-up-law or receptor oversensitivity effect. The second one is a number one 

sickness in receptor and/or signal transduction [57]. 
A wholesome intestine microbiota can transmit signs to the mind through pathways associated with 

neurotransmission, neurogenesis, microglial activation, and behavioral management during each regular and 

traumatic situations. The verbal exchange between the intestine-mind axis can be direct, oblique, or mediated 

through diverse metabolites. For example, the intestine microbiota can have an impact on the mind through the 

manner of modulating neuroactive materials which include serotonin, norepinephrine, dopamine and glutamate, 

and gamma-aminobutyric acid (GABA), all of which (except GABA) are excitatory in their consequences on 

the post-synaptic neuron (GABA is inhibitory and with glutamate shape a "stability" technique for mind 

synaptic pastime) [79]. 

Rodent models advocate that the microbiota plays an essential feature inside the genesis of the HPA 

axis, the serotoninergic system, and the immuno-inflammatory tool and that the microbiota may additionally 

affect the CNS through a couple of pathways [59]. An imbalance in the gut microbiota can have an impact on 
the central anxious system. Studies display that humans affected by despair had decreased degrees of Firmicutes 

and better degrees of Bacteroidetes. 

Small chain fatty acids are produced through the fermentation of intestinal microflora. The absence of 

those plays a role in depression thru an anti-inflammatory method. 

Three steps of activities may also rise between gut microbiota and melancholy. First, decrease in 

intestine microbiota populations especially species also can cause reduced levels of neurotransmitters within the 

thoughts, thereby contributing to melancholy. Second, depressive states may additionally have an impact on the 

exchange of unique species of gut microflora and likely make contributions to more intense despair. 1/3 of the 

adjustments in mind and gut neurotransmitter levels can also moreover rise concurrently [80]. 

 

VIII. CONCLUSION 

Melancholy is an extended-time period mental condition that often has a persistent course. It's miles 
related to huge morbidity, comorbidity, and mortality. Few examples indicate that there can be a link between 

gut microbiota composition and despair. The gut is established in the mind via neural and immunological 

pathways. The microbiota performs a primary function within the HPA axis and the immune pathway. In a 

depressed kingdom, there is a change in the composition of the intestinal microflora. Many studies propose that 

target at the gut microbiota may be a possible healing technique for the improvement of new antidepressants in 

subgroups of depressed sufferers and might complement despair prevention techniques. Scientists face 

disturbing conditions to hint at the pathways by using the usage of which the intestine microbiota is concerned 

in mood-related behaviors. It has substantial ability medical effects for folks affected with MDD or associated 

depressive problems at the pathways by using the usage of which the intestine microbiota is concerned in mood-

related behaviors.  

REFERENCES 

 
[1] JRC F7 - Knowledge for Health and Consumer Safety, The Human Gut Microbiota: Overview and analysis of the current scientific 

knowledge and possible impact on healthcare and well-being, EUR 29240 EN, Publications Office of the European Union, Luxembourg, 

2018, ISBN 978-92-79-86471-1. 

[2] F. Backhed, “Host-bacterial mutualism in the human intestine”, Science, Volume 307, Pages 1915–1920, 2005. 

[3] R.Sender, S. Fuchs, & R. Milo, “Are We Really Vastly Outnumbered? Revisiting the Ratio of Bacterial to Host Cells in Humans”, Cell, 

Volume 164, Issue 3. Pages 337–340. 2016.  

[4] J.F.Cryan & T.G. Dinan, “More than a gut feeling: the microbiota regulates neurodevelopment and behaviour”, 

Neuropsychopharmacology : official publication of the American College of Neuropsychopharmacology, Volume 40, Issue 1. Pages 241-

242, 2015.   



[5] Y.E. Borre, G.W. O'Keeffe, G. Clarke, C. Stanton, T.G. Dinan & J.F. Cryan, “Microbiota and neurodevelopmental windows: 

implications for brain disorders”, Trends in molecular medicine, Volume 20, Issue 9. Pages 509–518. 2014.  

[6] P.L. de Zwart, B.F. Jeronimus & P. de Jonge, “Empirical evidence for definitions of episode, remission, recovery, relapse and recurrence 

in depression: a systematic review”, Epidemiology and psychiatric sciences, Volume 28, Issue 5. Pages 544–562, 2019.  

[7] American Psychiatric Association, American Psychiatric Association Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; 

American Psychiatric Association Publishing: Washington, DC, USA, 2013 

[8] A. Evrensel & M.E. Ceylan, “The gut-brain Axis: the missing link in depression”, Clin. Psychopharmacol. Neurosci, Volume 13, Issue 

3. Pages 239-244, 2015.  

[9] P. Kundu, E. Blacher, E. Elinav & S. Pettersson, “Our Gut Microbiome: The Evolving Inner Self”,  Cell, Volume 171, Issue 7. Pages 

1481–1493, 2017.  

[10] E.G. Zoetendal, A.D. Akkermans & W.M. De Vos,“Temperature gradient gel electrophoresis analysis  of 16S rRNA from human fecal 

samples reveals stable and host-specific communities of active bacteria”, Applied and environmental microbiology, Volume 64, Issue 10. 

Pages 3854–3859, 1998.  

[11] S. Grenham, G. Clarke, J.F. Cryan & T.G. Dinan, “Brain-gut-microbe communication in health and disease”, Frontiers in Physiology, 

Volume 2. Page 94, 2011.  

[12] J. Qin, R. Li, J. Raes, et al. “A human gut microbial gene catalogue established by metagenomic sequencing”, Nature, Volume 464. 

Pages 59–65, 2010.  

[13] Human Microbiome Project Consortium, “Structure, function and diversity of the healthy human microbiome,. Nature, Volume 486, 

Issue 7402. Pages 207–214, 2012.  

[14] A.M. O’Hara & F. Shanahan, “The gut flora as a forgotten organ”, EMBO Rep, Volume 7, Issue 7. Pages 688–93, 2006.  

[15] T.Matsuki, K. Yahagi, H. Mori, H. Matsumoto, T. Hara, S. Tajima, E. Ogawa, H. Kodama, K. Yamamoto, T. Yamada, S. Matsumoto & 

K. Kurokawa,  “A key genetic factor for fucosyllactose utilization affects infant gut microbiota development”, Nature 

communications, Volume 7, Issue 11939. 2016. 

[16] T. Mitsuoka T, “Development of functional foods”, Bioscience of microbiota, food and health, Volume 33, Issue 3. Pages 117–128, 

2014. 

[17] M. Tanaka & J. Nakayama, “Development of the gut microbiota in infancy and its impact on health in later life”, Allergology 

international : official journal of the Japanese Society of Allergology, Volume 66, Issue 4. Pages 515–522, 2017. 

[18] T. Yatsunenko, F. E. Rey,  M.J.  Manary, I. Trehan, M.G. Dominguez-Bello, M. Contreras, M. Magris, G. Hidalgo, R. N. Baldassano, 

A.P. Anokhin, A. C.  Heath, B. Warner, J. Reeder, J. Kuczynski, J. G. Caporaso, C.A. Lozupone, C. Lauber, J.C. Clemente, D. Knights, R. 

Knight,  … J.I. Gordon, “Human gut microbiome viewed across age and geography”, Nature, Volume 486, Issue 7402. Pages 222–227, 

2012. 

[19] G. Perrotta, “The intestinal microbiota: Towards a multifactorial integrative model. Eubiosis and dysbiosis in morbid physical and 

psychological conditions”, Arch Clin Gastroenterol, Volume 7, Issue 2. Pages 024-035, 2021. 

[20] V.L. Miniello, L. Diaferio, C. Lassandro, E. Verduci,“The Importance of Being Eubiotic”, J Prob Health, Volume 5. Page 162, 2017. 

[21] K. Brown, D. DeCoffe, E. Molcan & D.L. Gibson,“Diet-induced dysbiosis of the intestinal microbiota and the effects on immunity and 

disease”, Nutrients, Volume 4, Issue 8. Pages 1095–1119, 2012. 

[22] J.F. Cryan & S.M. O’Mahony, “The microbiome-gut-brain axis: from bowel to Behaviour”, Neurogastroenterology & Motility, Volume 

23, Issue 3. Pages 187-192, 2011. 

[23] P. Bercik, E. Denou, J. Collins, W. Jackson, J. Lu, J. Jury, et al.“The intestinal microbiota affect central levels of brain-derived 

neurotropic factor and behavior in 

Mice”, Gastroenterology, Volume 141, Issue 2. Pages 599-609, 2011. 

[24] M.P. Jones, S. Wessinger & M.D. Crowell, “Coping strategies and interpersonal support in patients with irritable bowel syndrome and 

inflammatory bowel disease”,Clinical Gastroenterology and Hepatology, Volume 4, Issue 4. Pages 474-481. 2006  

[25] D. Grundy, E.D. Al-Chaer, Q. Aziz, S.M. Collins, M. Ke, Y. Tache, et al. “Fundamentals of neurogastroenterology: basic science”, 

Gastroenterology, Volume 130, Issue 5, Pages 1391-1411, 2006. 

 [26] J.J. Galligan,“Pharmacology of synaptic transmission in the enteric nervous system”, Current Opinion in Pharmacology, Volume 2, 

Issue 6. Pages 623-629, 2002. 

[27] R.K. Goyal & I. Hirano,“The enteric nervous system”, New England Journal of Medicine, Volume  334, Issue 17. Pages 1106-1115, 

1996. 

[28] P. Bercik, A.J. Park, D. Sinclair, A. Khoshdel, J. Lu, X. Huang,et al.“The anxiolytic effect of Bifidobacterium longum NCC3001 

involves vagal pathways for gut-brain Communication”, Neurogastroenterology & Motility, Volume 23, Issue 12. Pages 1132-1139, 2011.  

[29] L.A. Mamounas, M.E. Blue, J.A. Siuciak, C.A. Altar, “Brain-derived neurotrophic factor promotes the survival and sprouting of 

serotonergic axons in rat brain”, J. Neurosci, Volume 15. Pages 7929–7939, 1995. 

[30] M.M. Costedio, N. Hyman & G.M. Mawe,“Serotonin and its role in colonic function and in gastrointestinal disorders”, Diseases of the 

Colon & Rectum, Volume 50, Issue 3. Pages 376-388, 2007. 

[31] J.F. Cryan & B.E. Leonard, “5-HT1A and beyond: the role of serotonin and its receptors in depression and the antidepressant 

response”, Human Psychopharmacology, Volume 15, Issue 2. Pages 113-135, 2000. 

[32] S.M. O'Mahony, G. Clark, Y.E. Borre, T.G. Dinan, J.F. Cryan,“Serotonin, tryptophan metabolism and the brain-gut-microbiome axis”, 

Behav Brain Res; Volume 277. Pages 32-48, 2015. 

[33] S. Bengmark,“Gut microbiota, immune development and function”, Pharmacological Research, Volume 69, Issue 1. Pages 87 -113, 

2013. 

[34] J. Amar, C. Chabo, A. Waget, P. Klopp, C. Vachoux, L.G. Bermudez-Humaran, et al. “Intestinal mucosal adherence and translocation 

of commensal bacteria at the early onset of type 2 diabetes: molecular mechanisms and probiotic treatment”,  EMBO Molecular Medicine, 

Volume 3, Issue 9. Pages 559-572, 2011.  

[35] H.S. Deshmukh, Y. Liu, O.R. Menkiti, J. Mei, N. Dai, C.E. O’Leary, et al.“The microbiota regulates neutrophil homeostasis and host 

resistance to Escherichia coli K1 sepsis in neonatal mice”, Nature Medicine, Volume 20, Issue 5. Pages 524-530, 2014. 

[36] P. Forsythe, & W.A. Kunze, “Voices from within: gut microbes and the CNS”, Cellular and Molecular Life Sciences, Volume 70, Issue 

1. Pages 55-69, 2013.  

[37] J. Cameron, & E. Doucet, “Getting to the bottom of feeding behaviour: who’s on top?”, Applied Physiology, Nutrition, and 

Metabolism, Volume 32, Issue 2. Pages 177-189, 2007.  

[38] N.R. Rustay, C.C. Wrenn, J.W. Kinney, A. Holmes, K.R. Bailey, T.L. Sullivan,et al.“Galanin impairs performance on learning and 

memory tasks: findings from galanin transgenic and GAL-R1 knockout mice”, Neuropeptides, Volume 39, Issue 3. Pages 239-243, 2005. 

[39] H. Schellekens, T.G.  Dinan, & J.F. Cryan,“Taking two to tango: a role for ghrelin receptor heterodimerization in stress  and reward”, 

Frontiers in Neuroscience, Volume 7. Page 148, 2013. 



[40] X.Y. Lu, C.S.  Kim, A. Frazer, & W.Zhang,“Leptin: a potential novel Antidepressant”, Proceedings of the National Academy of 

Sciences of the United States of America,Volume 103, Issue 5. Pages 1593-1598, 2006. 

[41] P. Holzer, F. Reichmann & A. Farzi,“Neuropeptide Y, peptide YY and pancreatic polypeptide in the gut-brain axis”, Neuropeptides, 

Volume 46, Issue 6. Pages 261-274, 2012. 

[42] E.B.M. Daliri, S. Wei, D.H. Oh, & B.H. Lee,“The human microbiome and metabolomics: Current concepts and applications”, Critical 

Reviews in Food Science and Nutrition, Volume 57. Pages 3565-3576, 2017. 

[43] K.A. Verbeke, A.R. Boobis, A. Chiodini, et al. “Towards microbial fermentation metabolites as markers for health benefits of 

prebiotics”, Nutr Res Rev , Volume 28. Pages 42–66, 2015. 

[44] A. Tagliabue, M. Elli, “The role of gut microbiota in human obesity: recent findings and future perspectives”, Nutr Metab Cardiovasc 

Dis, Volume 23. Pages 160–168, 2013. 

 [45] U. Kalina, N. Koyama, T. Hosoda, H. Nuernberger, K. Sato, R. Hoelzer, F. Herweck,  T. Manigold, M.V. Singer, S. Rossol,et al. 

“Increased production of IL-18 in the intestinal epithelium treated with buttermedam through stimulation of the proximal region of the 

promoter”, Eur. J. Immunol, Volume 32. Pages 2635–2643, 2020. 

[46] M. Wu, T. Tian, Q. Mao, T. Zao, C. Zhou, J. Xie, & J. Chen, “Associations between disordered gut microbiota and changes of 

neurotransmitters and short-chain fatty acids in depressed mice”, Transl Psychiatry , Volume 10. Page 350, 2020. 

[47] M. Marcus, M.T. Yasami, M.V. Ommeren, D. Chisholm & S. Saxena, “DEPRESSION A Global Public Health Concern”, WHO 

Department of Mental Health and Substance Abuse. 2012. 

[48] Depression and other common mental disorders: global health estimates. Geneva: World Health Organization; 2017 

(http://apps.who.int/iris/handle/10665/254610, accessed 25 March 2017 

[49] P.S. Nandi, G. Banerjee, S.P. Mukherjee, S. Nandi, D.N. Nandi,“A study of psychiatric morbidity of the elderly population o f a rural 

community in West Bengal”, Indian J Psychiatry, Volume 39. Pages 122–129, 1997. 

[50] I. Georgieva, P. Lepping, V. Bozev, J. Lickiewicz, J. Pekara, S. Wikman, M. Loseviˇca, B.N. Raveesh, A. Mihai, T. Lantta, 

”Prevalence, New Incidence, Course, and Risk Factors of PTSD, Depression, Anxiety, and Panic Disorder during the Covid-19 Pandemic in 

11 Countries”, Healthcare, Volume 9. Pages 664, 2021. 

[51] E.A. Young,“Sex differences and the HPA axis: implications for psychiatric disease”, The journal of gender-specific medicine : JGSM : 

the official journal of the Partnership for Women's Health at Columbia, Volume 1, Issue 1. Pages 21–27, 1998. 

[52] C. Heim, D.J.  Newport, T. Mletzko, A.H.  Miller, & C.B. Nemeroff, “The link between childhood trauma and depression: insights 

from HPA axis studies in humans”, Psychoneuroendocrinology, Volume 33, Issue 6. Pages 693–710, 2008. 

[53] K. Mizoguchi, A. Ishige, M. Aburada, & T. Tabira,“Chronic stress attenuates glucocorticoid negative feedback: involvement of the 

prefrontal cortex and hippocampus”, Neuroscience, Volume 119, Issue 3. Pages 887–897, 2003. 

[54] S. Modell, A. Yassouridis, J. Huber, & F. Holsboer, “Corticosteroid receptor function is decreased in depressed 

patients”, Neuroendocrinology, Volume 65, Issue 3. Pages 216–222, 1997. 

[55] M.P. Koolschijn, E.M. van Haren Neeltje, J.L.M. Gerty, “Brain volume abnormalities in major depressive disorder: a meta -analysis of 

magnetic resonance imaging studies”, Hum Brain Mapp, Volume 30. Pages 3719–35, 2009. 

[56] T.W. Pace, F. Hu, & A.H. Miller, “Cytokine-effects on glucocorticoid receptor function: relevance to glucocorticoid resistance and the 

pathophysiology and treatment of major depression”, Brain, behavior, and immunity, volume 21, Issue 1. Pages 9–19, 2007. 

[57] M. Owens, C. Nemeroff, “Role of serotonin in the pathophysiology of depression: Focus on the serotonin transporter”, Clin. Chem,  

Volume 40. Pages 288–295, 1994. 

[58] E. Sherwin, K. Rea, T.G. Dinan, & J.F. Cryan,“A gut (microbiome) feeling about the brain”,  Current opinion in 

gastroenterology, volume 32, Issue 2. Pages 96–102, 2016. 

[59] G. Fond, W. Boukouaci, G. Chevalier, A. Regnault, G. Eberl, N. Hamdani, et al. “The “psychomicrobiotic”: targeting microbiota in  

major psychiatric disorders: a systematic review”, Pathologie Biologie (Paris). 2014. 

[60] R. Haba, N, Shintani, Y. Onaka, H. Wang, R. Takenaga, A. Hayata, et al. “Lipopolysaccharide affects exploratory behavior s toward 

novel objects by impairing cognition and/or motivation in mice: possible role of activation of the central amygdala”, Behav Brain Res, 

Volume 228, Issue 2. Pages 423–31. 2012. 

[61] L. Qin, X. Wu, M.L. Block, Y. Liu, G.R. Breese, J.S. Hong, et al. “Systemic LPS causes chronic neuroinflammation and progressive 

neurodegeneration”, Glia, Volume 55, Issue 5. Pages 453–62, 2007. 

[62] D.R. Simkin,“Microbiome and Mental Health, Specifically as It Relates to Adolescents”,  Current psychiatry reports, Volume 21, Issue 

9. Pages 93, 2019. 

[63] G. Addolorato, A. Mirijello, C. D’Angelo, L. Leggio, A. Ferrulli, L. Abenavoli, et al. “State and trait anxiety and depression in patients 

affected by gastrointestinal diseases: psychometric evaluation of 1641 patients referred to an internal medicine outpatient setting”, Int J Clin 

Pract, Volume 62, Issue 7. Pages 1063–9, 2008. 

[64] R.D. Moloney, L. Desbonnet, G. Clarke, T.G. Dinan, & J.F. Cryan, “The microbiome: stress, health and disease”, Mammalian Genome, 

Volume 25, Issue 1-2. Pages 49-74, 2014. 

[65] M. Maes, M. Kubera, & J.C. Leunis,“The gut-brain barrier in major depression: intestinal mucosal dysfunction with an increased 

translocation of LPS from gram negative enterobacteria (leaky gut) plays a role in the inflammatory pathophysiology of depression”, Neuro 

Endocrinology Letters, Volume 29, Issue 1. Pages 117-124, 2008. 

[66] Q. Mu, J. Kirby, C.M. Reilly, & X.M. Luo, “Leaky Gut As a Danger Signal for Autoimmune Diseases”, Frontiers in 

immunology, Volume 8. Pages 598, 2017. 

[67] M.G.Gareau, M.A. Silva, & M.H. Perdue, “Pathophysiological mechanisms of stress-induced intestinal damage”, Current Molecular 

Medicine, Volume 8, Issue 4. Pages 274-281, 2008. 

[68] E.S. Ogbonnaya, G. Clarke, F. Shanahan, T.G. Dinan, J.F. Cryan, O.F. O’ Leary, ”Adult Hippocampal Neurogenesis Is Regula ted by 

the Microbiome”, Biol Psychiatry, Volume 78. Pages 7-9, 2015. 

[69] R.M. Stilling, F.J. Ryan, A.E. Hoban, F. Shanahan, G. Clarke, M.J. Claesson, T.G. Dinan, J.F. Cryan JF. (2015). “Microbes & amp; 

neurodevelopment- -Absence of microbiota during early life increases activityrelated transcriptional pathways in the amygdala”, Brain 

BehavImmun; Volume 50. Pages 209-220, 2015. 

[70] M. Lyte M. “Probiotics function mechanistically as delivery vehicles for neuroactive compounds: microbial endocrinology in the 

design and use of probiotics”, Bioessays, Volume 33, Issue 8. Pages 574–81, 2011. 

[71] M. Crumeyrolle-Arias, M. Jaglin, A. Bruneau, S. Vancassel, A. Cardona, V. Dauge,  L. Naudon, S. Rabot, “Absence of the gut 

microbiota enhances anxiety-like behavior and neuroendocrine response to acute stress in rats”, Psychoneuroendocrinology, Volume 42. 

Pages 207–217, 2014. 

[72] P. Bercik, E. Denou, J. Collins, W. Jackson, J. Lu, J. Jury, Y. Deng, P. Blennerhassett,  J. Macri, K.D. McCoy, E.F. Ver du, S.M. 

Collins, “The intestinal microbiota affect central levels of brain-derived neurotropic factor and behavior in mice”, Gastroenterology ,Volume 

141, Issue 2. Pages 599-609, 609 591-593, 2011. 



[73] A. Naseribafrouei, K. Hestad, E. Avershina, M. Sekelja, A. Linlokken, R. Wilson, et al. “Correlation between the human fecal 

microbiota and depression”, Neurogastroenterology & Motility, Volume 26, Issue 8. Pages 1155-1162, 2014. 

[74] J.R. Kelly, Y. Borre, C. O' Brien, E. Patterson, S. El Aidy, J. Deane, P.J. Kennedy,S. Beers,K. Scott,G. Moloney, A.E. Hoban, L. Scott, 

P. Fitzgerald, P. Ross, C. Stanton,G. Clarke, J.F. Cryan, & T.G. Dinan, “Transferring the blues: Depression-associated gut microbiota 

induces neurobehavioural changes in the rat”, Journal of psychiatric research, Volume 82. Pages 109–118. 

[75] R.T. Liu, A.D. Rowan-Nash, A.E. Sheehan, R.F.L. Walsh, C.M. Sanzari, B.J. Korry, & P. Belenky, “Reductions in anti-inflammatory 

gut bacteria are associated with depression in a sample of young adults”, Brain, Behavior, and Immunity. 2020. 

[76] S. Bengmark,“Ecological control of the gastrointestinal tract. The role of probiotic flora”, Gut, Volume 42, Issue 1. Pages 2–7, 1998. 

[77] T.G. Dinan, J.F. Cryan,”Mood by microbe: towards clinical translation”, Genome Med, Volume 8. Page 36, 2016. 

[78] H. Ledford, “Medical research: if depression were cancer”, Nature, Volume 515, Issue 7526. Pages 182–184, 2014. 

[79] M. Fendt, S. Schmid, D.R. Thakker, L.H. Jacobson, R. Yamamoto, K. Mitsukawa, R. Maier, F. Natt, D. Hüsken, P.H. Kelly, K.H. 

McAllister, D. Hoyer, H. van der Putten, J.F. Cryan, & P.J. Flor, “mGluR7 facilitates extinction of aversive memories and controls 

amygdala plasticity”, Molecular psychiatry, Volume 13,Issue 10. Pages 970–979, 2008. 

[80] G. Winter, R.A. Hart, R. Charlesworth, & C.F. Sharpley, “Gut microbiome and depression: what we know and what we need to 

know”, Reviews in the neurosciences, Volume 29, Issue 6. Pages 629–643,2018. 

 
ACKNOWLEDGEMENT 

We hereby acknowledge the International Microorganism Day for their contribution and support in this 

article. 

 

CONTRIBUTION OF THE AUTHORS 

SM- conceptualizing the paper and writing the manuscript, AMS- conceptualizing and writing parts of 

the manuscript, SKB-revision and review of the manuscript. 

 

CONFLICT OF INTEREST 

The authors declare no conflicts of interest 

ETHICAL GUIDELINES 

The article is based on previously conducted studies and does not contain any studies with human subjects or 

animals. 

FUNDING 

Financial assistance was received from Sarosij Ray Research Support Fund 

 

 


