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ABSTRACT 

In modern World, gut microbiome is the expanding research field. Gut microbiome is the 

assembly of microbes these are present in gut microbiota of human intestinal cells. Human 

health, Psychology and gut microbiome interrelationship is very much integrated. Psychology 

and human nutrition are becoming a rapidly increasing medical burden. Gut microbiota is an 

important section of the gut-brain network, and it meet up with the brain through the 

microbiota–gut–brain axis. Psychology of gut brain will bring great advancement in 

psychology. Gut microbiota composition is altered according to age along with dietary 

diversification. Gut microbiota plays favourable function in the human health, host’s mind 

and behaviour. Mood and emotion are concerned by the gut microbiota. This review article 

provides some information about the relationship between gut microbiome, human nutrition 

and psychology.   
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ut microbiome is defined as group of microbes which are resided in gut microbiota 

of human. It has been ensured straightly or concomitantly (arbitrating the functions 

of diet) in human metabolism (Clemente et al., 2012; Valdes et al., 2018). The 

relationship among constitution of intestinal gut microbiome & it’s stave off capacity of 

ailments have described elaborately in multiple literature. Not long ago, authors have 

documented that, function for gut microbiota in impacting distant organ and mucosal or 

immune justification (Belkaid & Hand, 2014; Zheng et al., 2020). Substantial attempt is 

fascinated about comprehending the origin of microbiome community fabrication in 

personage simultaneously upgrades our apprehension of interconnection among intestinal 

microbiome & host cells. 
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Gut microbiome & Human health 

The complication of Autoimmune disease (AIDs) is ascribed to genetic inheritance & 

environmental component imbalances. Authors have reported that, dysbiosis is interlinked 

with autoimmune disorders.  

 

Gut microbiome and Rheumatoid arthritis (RA): 

It is the autoimmune disorder that leads joint vandalization along with other ecological 

component complications which are linked to intestinal biasness & generate oral 

dysbacteriosis & continuation of arthritis symptoms in intestinal cell & alternative approach 

in intestinal composition & oral dysbacteriosis & continuation as well as symptoms of 

arthritis amid which the most crucial factors are smoking, infestation along with dietary 

inhabits (Guerreiro et al., 2018; de Oliveira et al., 2017).  

 

The configuration of gut microbiome in rheumatoid arthritis person is changed in 

comparison to healthy person. According to Wells et al., 2020, rheumatoid arthritis patients 

are prone to dysbiosis but in healthy person, microbial diversity is present there. It has 

observed in comparison among healthy professional & rheumatoid arthritis patients. 

  

Wells et al. (2020); Donohoe et al. (2012) reported that rheumatoid arthritis prone patients 

have enhanced level of harmful microbe such as Prevotella copri. Besides, 

Faecalibacterium is beneficial microbe which is present at lesion range in rheumatoid 

arthritis patients. Noteworthy, Collinsella is present in there at highest range in rheumatoid 

arthritis prone people (Chen et al., 2016).  

 

In vitro study has experimented about, Collinsella aerofaciens enhances permeability of gut 

microbiota & instigate IL-17A pronouncement that is the cytokine associated in the 

manifestation of rheumatoid arthritis therefore Collinsella is prompt arthritogenic bacterial 

member in intestine of human (Zhang et al., 2015).  

 

Prevotella copri and Collinsella are bad microbes as they supress gut microbial functions as 

well as involved in manifestation of rheumatoid arthritis. In modern research field, it is very 

much emerged about the interconnection among short chain fatty acids (SCFAs) & arthritis. 

Result has shown that, SCFAs stop the complication of RA (Chen et al., 2016; Maslowski 

et al., 2009). Most crucial fatty acid is butyrate which is endogenous histone deacetylase 

(HDAC) stopping agent & fallen infestation of rheumatoid arthritis (Wang et al., 2009). 

Zonulin is a peptide that hold up penetrability of tight junction at epithelial cells, in 

monitoring the outset of rheumatoid arthritis in rat along with collagen induced arthritis 

(CIA) (Tajik et al., 2020). 

 

Gut microbiota and Type-I diabetes mellitus: 

Intestinal microbiome modification like decreases bacterial heterogenicity that leads the 

manifestation of Type-I diabetes mellitus (Kostic et al., 2015). Knowledge have related to 

many aspects of gut microbiome that manipulate Type-I diabetes mellitus (Knip & 

Siljander, 2016; Paun et al., 2017; Needell & Zipris, 2016). Antibiotic introduced 

dysbacteriosis change lipid metabolism of microbial cells and stop the activity of Th-17 & 

T-reg cells which have conducted to enhance the symptoms of Type-I diabetes mellitus 

(Livanos et al., 2016).  

 

Human trial has also shared that, dysbiosis is closely linked with complication of T-I DM 

(Maffeis et al., 2016; Mejía-León et al.,2014; Alkanani, et al.,2015; de Goffau et 
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al.,2014). The usual out comes from the experiment are enhanced Bactericides, decrease the 

bacterial population which form SCFAs (de Goffau et al., 2014; de Goffau, et al., 2013). 

Specially, Faecalibacterium prausnitzii is butyrate generate microbe that is present in low 

range in children gut microbiome who have diabetes linked autoantibody (Vatanen et al., 

2018).  

 

In accordance with Mariño et al., 2017, the advantageous effect of SCFAs in Type-I 

diabetes mellitus have been illuminated in non-obese diabetic (NOD) rat. For instance, NOD 

rat’s intake special foods therefore secrete acetate & butyrate which gives too much security 

to stop Type-I diabetes mellitus by immunomodulating efficacy of SCFAs. In Type-I 

diabetes mellitus rats, enhances penetrability in gut microbiome which leads the evolution of 

this metabolic disorders & ecological elements which regulate the prevalence of T-I DM. 

Gut penetrability emerges as a crucial factor in the interlinkage among microbiome & 

expansion of diabetes. Gut dysbiosis & stinging associate with Type-I diabetes mellitus 

evolution (de Goffau et al., 2013; Vaarala et al.,2008). 

 

Gut microbiota and atopic eczema: 

The infectious stage of eczema has been accredited to decrease the function of skin barrier, 

uncontrolled immunity & stop the interconnection among human & good microbial group 

(Leung & Guttman-Yassky, 2014). Ecological component and fast life movement have 

been demonstrating to incidentally subscribe pathogenesis of disorders by alternation of gut 

microbiota (Ta et al., 2020).  

 

Pothmann et al. (2019); Lee et al. (2018) revealed that, microbiota in primary life is linked 

with age of starting, manifestation & suspension of eczema. 

 

Literature review has revealed that, atopic eczema prone patient’s gut microbiome is 

composed of Clostridia, Clostridium difficile, Escherichia coli, Staphylococcus aureus 

however diminish the range of Bifidobacteria, Bacteroidetes, Bacteroides on gut 

microbiome (Nylund et al., 2015; Abrahamsson et al., 2012; Lee et al., 2016; Song et al., 

2016).   

 

Presence of Clostridia, E. coli are closely interlinked to develop eczema through infestation 

in eosinophil (Lee et al., 2016). Butyrate forming bacteria Caprococcus eutactus are 

elevated in infants along with atopic eczema presence (Nylund et al., 2015). Moreover, 

study has depicted that, eczema prone patient’s faecal sample has low amount of butyrate 

and propionate concentration therefore promote dysbiosis. Furthermore, Faecalibacterium 

prausnitzii reduces the presence of SCFAs producer like butyrate, propionate (Song et al., 

2016). 

 

Gut microbiota and irritable bowel syndrome (IBS): 

Authors have described that, pain in abdominal region & discomfort ness are symptoms of 

IBS. The reason is multiple but many healthy gut microbiotas may have function in the 

intestinal infestation linked with critical symptoms (Brint et al., 2011). IBS manifestation is 

observed when Firmicutes like Ruminococcus, Clostridium, Dorea is present in lesion range 

additionally, also beneficial microbes like Bifidobacterium, Faecalibacterium are there in 

decreased concentration (Rajilić-Stojanović et al., 2011). Moreover, bad microbials like 

phylum Proteobacteria, Enterobacteriaceae grouped microbes like Phylum Bacteroidetes, 

The Enterobacteriaceae group composed of harmful microbes like Escherichia, Shigella, 

Campylobacter, salmonella (Pittayanon et al., 2019). Research have also revealed that, 
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development of final compounds from these harmful microbes creates elementary tract 

disorders such as diarrhoea, abdominal pain, bloating & so on (Pittayanon et al., 2019). 

Faecalibacterium prausnitzii preserve gut microbiome & it is butyrate generator & 

inflammation supressing microbe (Lopez-Siles et al., 2017) along with prevents IBS by 

conciliation of IL-17 pronouncement in mice model (Zhang et al., 2014; Wang et al., 

2014), simultaneously keep gut microbial diversity (Rivière et al., 2016). FODMAP 

(Fermentable oligosaccharide, disaccharides, monosaccharides, and polyols) control the 

symptoms of IBS. This type of diet enhances gut microbiome arrangement as well as 

metabolite formation microbially (Chumpitazi, 2020). Authors have incorporated that, 

contrast in microbial functions & it’s essay which differentiate among low FODMAP 

respondent & non respondent (Leshem et al., 2020). 

 

Gut microbiota and Inflammatory Bowel disease (IBD):  

Chronic inflammatory reaction & ulceration at colon are main symptoms of IBD which have 

included disorders like Chron’s disease (CD), Ulcerative colitis (UC). In general, IBD is the 

malfunction of elementary tract due to dysbiosis in intestinal cells (Lepage et al., 2011). 

Reduces Firmicutes & enhances Proteobacteria generate IBD. However usual outcome of 

dysbiosis in IBD persons, especially in CD, is the less plenty of Firmicutes present in the 

family Ruminococcaceae & Lachnospiraceae in opposition to control mice (Matsuoka & 

Kanai,2015; Kostic et al.,2014; Halfvarson et al., 2017).  This healthy microbial family 

are much crucial in gut microbiome of human as butyrate forming microbe from human 

microbiota be in to them. So that, breakdown of these bacterial family members in IBD may 

be interconnected to biasness such as decreased amount of SCFAs butyrate generating 

ability of IBD microbiome. According to reports, metabolomics & proteomics CD presence 

microbiota shows low presentation of genes for SCFAs formation and less in metagenomic 

reads & protein of essential butyrate former Faecalibacterium prausnitzii and Roseburia sp. 

(Morgan et al., 2012). Butyrate has extensive therapeutic efficacy in IBD as it provides 

energy for colonocytes, increases epithelial barrier integrity & stop inflammation. Recent 

study has reviewed the replacement of this is probiotics, that include the intake of butyrate 

forming microbes to enhance formation of butyrate (Miquel et al., 2013; Tamanai-

Shacoori et al., 2017). Authors have summarised that, butyrate established bacterial 

community improve gut microbiome health & diminish the manifestation of IBD. 

 

Gut microbiota and Non-alcoholic fatty liver disorder (NAFLD): 

Gut dysbiosis is closely associated with enhanced permeability of intestinal cells & outcome 

is worsening of epithelial barrier, change of tight junction, translocated bacterial cells 

because of present endotoxemia these are main caused of liver functions deterioration by the 

portal vein (Estes et al., 2018; Moreira et al., 2012).  

 

Research has revealed that, community of Enterobacteriaceae, Collinsella Escherichia, 

Dorea is enhanced as well as fallen down the level of Caprococcus, Eubacterium, 

Faecalibacterium, Prevotella (Hoyles et al., 2011; Boursier et al., 2016). Faecalibacterium 

prausnitzii is the butyrate creator. It’s deficiency is the caused of NAFLD (Iebba et al., 

2018; Caussy et al., 2019). Collinsella sp. helps to conversion bile acids to oxo bile acid 

intervening products that enhances permeability into intestinal cells & along with generate 

NAFLD (Doden et al., 2018). Enhanced intestinal penetrability deliver lipopolysaccharides 

that activate tissues & infestation; however, substances generate microbially like TMA, 

Choline & bile acid that influence immunity of host (Aron-Wisnewsky et al., 2013; Brandl 

& Schnabl, 2017). 
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Human gut health and psychology 

The cost of treating mental illnesses and neurological conditions is rising quickly. Even 

though substantial research has been done, the development of efficient treatments for many 

disorders is still moving slowly. The current predicament serves as a reminder that humans 

are superorganisms. Only by considering both the human self and its companion 

microbiome simultaneously can we gain a deeper understanding of these illnesses. Because 

of contemporary changes in nutrition, lifestyle, medical care, and other factors that have 

occurred concurrently with the modern epidemiological transition over the past few 

centuries, the companion microbiota has undergone enormous change, much more so than 

human DNA.  

 

Research already done suggests that the gut microbiota is crucial to this change. The gut 

microbiota is an essential component of the gut-brain network, and it communicates with the 

brain via the microbiota-gut-brain axis, according to gut-brain psychology. Nearly 

simultaneously with the development of the gut-brain, brain, and mind is the gut microbiota. 

The pathophysiology of many mental and neurological illnesses is influenced by the gut 

microbiota, which also affects a variety of normal mental processes and mental phenomena. 

Three theories—the gut microbiota hypothesis, the "old friend" concept, and the leaky gut 

theory—support the promising strategy of targeting the microbiome in treatment for various 

disorders (DiBaise et al., 2008). 

 

The neurological system, endocrine system, and immune system make up the majority of the 

microbiota-gut-brain axis, which mediates the effects of gut bacteria on the brain and 

behaviour. Psychiatry, neurology, and psychology will all benefit greatly from gut-brain 

psychology. Numerous microbiota-improving techniques, such as faecal microbiota 

transplantation, probiotics, prebiotics, a balanced diet, and a healthy lifestyle, have 

demonstrated their ability to enhance brain and gut function. In the future, it will be feasible 

to use the gut microbiota to treat and prevent disorders connected to the brain and mental 

health (De la Fuente, 2021). 

 

The human gut microbiota does not immediately appear; rather, it develops gradually from 

simple to complex, tends to stabilise, and then gradually diminishes (Garcia-Pena et al., 

2017; Vuong et al., 2017).  

 

Early in the womb is likely when the foetus first comes into contact with microbes; at this 

time, the microbiota is mostly influenced by the physiological and psychological state of the 

mother, her nutrition, her use of medications, and other factors (Lim et al., 2016). The 

delivery method substantially influences the newborn's early microbiome. Lactobacillus, for 

example, is commonly acquired by healthy babies via the mother's vagina, but neonates born 

via caesarean section typically acquire Clostridium from the air and the mother's skin 

(Penders et al., 2006; Bokulich et al., 2016; von Mutius, 2017).  

 

The following stage of feeding habits controls the microbiome. newborns fed formula milk 

get more Enterococcus and Enterobacterium, but breastfed newborns acquire more 

Bifidobacterium and Lactobacillus (Penders et al., 2006; Bokulich et al., 2016; Kundu et 

al., 2017).  

 

Use of antibiotics also slows the development of gut microbiota and decreases the 

abundance of Bifidobacterium and Bacteroides (Penders et al., 2006; Bokulich et al., 2016; 

Wampach et al., 2017).  
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After then, as people age and their diets alter, their gut microbiome changes. For instance, 

the age-related decline of the first dominating species, such Bifidobacterium (Penders et al., 

2006; Bokulich et al., 2016). After birth, the newborn microbiota's phylogenetic 

composition quickly rises, and within three years, it changes towards an adult-like structure 

(Yatsunenko et al., 2012; Bokulich et al., 2016). Then, as the phylogenetic composition 

and diversity continue to change, adolescence's profound alterations have a significant 

impact on the microbiota's growth (Kundu et al., 2017).  

 

Adults' gut microbiota is largely stable, and more than 60% of it, including Bacteroidetes 

and Actinobacteria, doesn't undergo significant change (Faith et al., 2013; Borre et al., 

2014).  

 

As people age, their gut microbiota becomes less diverse while some opportunistic 

infections, such particular species of Clostridium, become more abundant (Claesson et al., 

2011; Kundu et al., 2017). 

 

The gut microbiome affects how the brain and intellect develop and mature (Diaz Heijtz et 

al., 2011; Borre et al., 2014; Galland, 2014; Mu et al., 2016; Manderino et al., 2017; 

Bruce-Keller et al., 2018). Germ-free (GF) animals display aberrant mental development in 

addition to structural problems in the brain (Diaz Heijtz et al., 2011; Desbonnet et al., 

2014; Ogbonnaya et al., 2015; Hoban et al., 2016; Luczynski et al., 2016; Chen et al., 

2016). Both neuroplasticity and myelin plasticity are influenced by the gut microbiota 

(Ogbonnaya et al., 2015; Hoban et al., 2016).  

 

Mental problems and brain dysfunction can result from aberrant gut microbiome. Early 

trauma, parental stress, infections at a young age, antibiotic use, and other risk factors that 

affect microbiota growth also affect how the brain and mind develop (O’Mahony et al., 

2009; Borre et al., 2014; Gur et al., 2015; Diaz Heijtz, 2016; Lim et al., 2016; Slykerman 

et al., 2017). Early postnatal life is crucial for the development of the gut-brain, brain, and 

mind, thus abnormalities in the microbiota at this time could cause permanent harm to the 

brain and mind (Borre et al., 2014; Bokulich et al., 2016). This may contribute to the 

notion that early hardship makes people more vulnerable to mental illnesses (O’Mahony et 

al., 2009, 2017; Mika et al., 2017). 

 

The gut microbiota is an essential component of the gut-brain network, and it communicates 

with the brain via the microbiota-gut-brain axis, according to gut-brain psychology.  

 

Nearly simultaneously with the development of the gut-brain, brain, and mind is the gut 

microbiota. The pathophysiology of many mental and neurological disorders is influenced 

by the gut microbiota, which also affects a variety of normal brain processes and mental 

phenomena (Liang et al., 2018). 

 

Luczynski et al. (2016); Vuong et al. (2017) reported that Despite being often disregarded, 

the gut microbiota has a substantial impact on the host's cognition and behaviour. The gut 

microbiota and cognitive processes, particularly memory and learning capacity, are 

intimately connected (Gareau, 2016; Manderino et al., 2017). 

 

Mood and emotion are affected by the gut microbiota (Luczynski et al., 2016; Cowan et al., 

2017; Hoban et al., 2017; Vuong et al., 2017). Animals raised in germ-free environments 

exhibit atypical anxiety-like behaviours that might be responsive to microbial treatment 



Microbiome: Human Nutrition and Psychology 
 

© The International Journal of Indian Psychology, ISSN 2348-5396 (e)| ISSN: 2349-3429 (p) |    1152 

(Luczynski et al., 2016). Infected individuals swiftly develop symptoms of illness, including 

exhaustion, social withdrawal, decreased appetite, and heightened anxiety-like behaviour 

(Lyte et al., 2006; Lyte, 2013; De Palma et al., 2014; Gur et al., 2015). 

 

Additionally, because their brains are more sensitive to pain signals from the GI tract, many 

persons with functional GI problems experience pain more intensely than other people do. 

Pain that already exists may seem worse under stress. 

 

According to research by Johnson and Foster (2018), differences in personality, such as 

friendliness and neuroticism, were correlated with the makeup and diversity of the gut 

microbiome. 

 

Johnson and Foster (2018) noted that the variance in social behaviour in the general 

population as well as the extreme behavioural characteristics associated with autism may be 

influenced by the gut flora. Since this was a cross-sectional study, future research might 

profit from specifically examining any behavioural effects that these bacteria might have. 

This could help guide the creation of fresh treatments for depression and autism. 

 

CONCLUSION 

In long time before, authentication from animal and human has been gathering and forecast 

an interrelationship among functions of gut microbiota and omit complication of chronic 

disorders. According to literature review, metabolites of bacterial cells are present in any 

part of human organ which is actively present in functions of gut microbiota. Among 

metabolites short chain fatty acids are very much crucial to stop the manifestation of 

disorders. Butyrate generating bacteria decreases autoimmune disorders, stomach-intestinal 

complications, and other disorders. Therapeutic modification alters gut microbiome 

diversity. On the other hand, it was also found that mood and emotion are affected by the gut 

microbiota. Although it is sometimes disregarded, the host's gut microbiota has a substantial 

impact on their thoughts and behaviours. The gut microbiota and cognitive abilities, 

particularly memory and learning capacity, are tightly connected.  
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