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Abstract 

The mammalian gut ecosystem plays critical roles in multiple functions related to health and 
homeostasis. In many cases, disturbances in the gut ecosystem are associated with a large number 
of metabolic and chronic diseases and disorders such as diabetes, cancer, and obesity. A diverse 
community of microorganisms ranging from viruses to bacteria comprise the gut microbiota, which 
is often considered as an organ in itself.  Recent studies have profiled the influence of lifestyles and 
dietary behavior by comparing the gut microbiome of populations with different cultural 
underpinnings. In this review, we provide an overview of the studies which report the influence on 
the gut microbial composition of dietary and lifestyle patterns in different contexts such as western 
industrialized countries and indigenous cultures (corresponding to different lifestyle gradients such 
as hunter-gatherers and pastoralists) and how this association may influence health and disease.  

Keywords: Gut microbiome; Western and indigenous/traditional cultures; gut health; disease; 
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Introduction 

Human beings are social in nature and like to stay in company. The human body is a good example 
of this unison where our cells live in a symbiotic association with trillions of microbial entities. 
Collectively known as the microbiota and their gene pool as microbiome, these microorganisms are 
present at various sites in the human body including the gastrointestinal (GI) tract. Within the GI 
tract, the type and the count of microbes varies as we move down to the colon. In the stomach, which 
is highly acidic in nature, the microbial count is 1010 cells/gm (of gut content) and clades like 
Helicobacter dominate this niche. However, when moving down to the colon the count of bacteria 
increases to 1014 cells/gm (of gut content), with diverse flora dominating the niche (Jandhyala et al., 
2015; Adak and Khan, 2019). This resident microbial population confers the host with an array of 
benefits which includes nutrient metabolism. The gut microbiome helps in the digestion of 
carbohydrates and lipids, and also aids in the synthesis, transformation, and absorption of nutrients 
such as essential vitamins and amino acids (Shreiner et al., 2015). The gut microbiota plays an 
important role in shaping the immune system, thanks to the interactions of commensal bacteria with 
different host cell-types including immune cells (Belkaid and Hand, 2014). Furthermore, the gut 
microbiota also plays a role in the barrier protection and in preventing colonization of the invading 
pathogens (Lazar et al., 2018; Wu and Wu, 2012). However, the normal function of the gut 
microbiota is perturbed upon dysbiosis, a term used to describe the disruption of the composition 
and/or activity of the gut microbiota. Dysbiosis has been associated with intestinal disorders such 
as inflammatory bowel diseases (IBD) (Lloyd-Price et al., 2019; Schirmer et al., 2018). With 
awareness and increased health concerns, there is a paradigm shift (Green et al., 2019; Lewis, 2016; 
Pigneur and Ruemmele, 2019; Ananthakrishnan, 2020) in search of novel therapies targeting 
dysbiosis for which diet based interventions are being considered and investigated (Svolos et al., 
2019; de Castro et al., 2020) .  

The gut microbiome is dynamic in its composition and passes through several transitions. It has 
been reported that various factors like age, geography, ethnicity, birth delivery, breast feeding, diet, 
lifestyle, use of antibiotics and medicines play an important role to shape the gut microbiome of an 
individual (Jandhyala et al., 2015; Zhernakova et al., 2016) (Falony et al., 2016) (Figure 1). 
However, many recent studies comparing the gut microbiomes of different communities have 
established the fact that it varies with changes in dietary practices and lifestyle (Singh et al., 2017; 
Sonnenburg et al., 2016; Wu et al., 2011). The migration of modern human beings from a nomadic 
lifestyle to industrialized lifestyle, along with associated changes in the diet have profoundly 
impacted the microbial population of the gut (Jha et al., 2018). Often the changes associated with 
this shift are found to be detrimental and are also associated with various metabolic syndromes and 
other diseases, such as inflammatory bowel disease and irritable bowel syndrome  (Nicholson et al., 
2012; Jha et al., 2018; Brooks et al., 2018). 
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Figure 1. A graphical illustration of some of the extrinsic factors (exposome) affecting the 
alterations in the gut microbial composition.   
 

The purpose of this review is to explore the differences in the gut microbial community between 
human populations exposed to and not exposed to the influences of westernization and 
industrialization. The dietary and nutritional factors responsible for this drastic change are also 
accounted for. Through this review, we have tried to highlight potential dietary practices which 
might be helpful in maintaining a healthy gut microbiome and subsequently a healthy gut. 

 

Factors affecting the gut microbiome 

The human gut microbiome is dynamic in nature and is synchronous with several vital functions 
and exposures (Kim and Jazwinski, 2018).The birth mode of an individual determines the early 
colonizers of the gut microbiome. Infants born through vaginal delivery harbor more 
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Bifidobacterium and Lactobacillus as opposed to their counterparts born through cesarean section 
(Kim et al., 2019; Chu et al., 2017). Various studies have shown that the infant gut microbiome is 
seeded by breast milk in a dose dependent manner (Derrien et al., 2019). In a study encompassing 
7 different populations, infants exclusively breastfed harbored a more stable gut microbiome and  
the predicted functional pathways were enriched for carbohydrate metabolism. On the contrary, 
some of the candidates of gut microbiota  in case of non-breast fed infants resembles more closely 
to that of the adult microbiota. The enriched functional pathways of the microbiome relates to lower 
abundance of lipid metabolism, detoxification, and cofactor and vitamin metabolism (Ho et al., 
2018).  Bacteria belonging to genera such as Lactobacillus, Staphylococcus, Enterococcus, and 
Bifidobacterium are enriched by breastfeed (Berger et al., 2020b; Bashiardes et al., 2016). The 
human milk oligosaccharides (HMO) along with glycomacropeptide, a collection of complex sugar 
structures that are not digestible by the infants, serves as substrate for the bifidogenic and lactic acid 
bacteria to thrive on (Kim et al., 2019; van den Elsen et al., 2019; Salli et al., 2019; Berger et al., 
2020a). Secretory IgA antibodies (originating from plasma cells of the maternal gut) and 
antimicrobial peptides present in breast milk have anti-pathogenic effects while the immune system 
is still in development and maturation (van den Elsen et al., 2019). In fact, the collection of milk 
microbes and HMOs exerts both probiotics and prebiotics effects on the gut of a breastfed infant 
paving a foundation for the development of a healthy microbiome (Wang et al., 2015; Berger et al., 
2020a). 

The gut microbiota stabilizes at around three years of age and at this stage, the microbiota transitions 
into a more stable and resilient form and composition (Derrien et al., 2019). It is thereafter exposed 
to various other influences such as diverse dietary ingredients, antibiotics and other 
medications(O’Toole and Jeffery, 2015; Yatsunenko et al., 2012; Zhong et al., 2019; De Filippo et 
al., 2010; Vatanen et al., 2018; Stewart et al., 2018; Willing et al., 2011; Oldenburg et al., 2018). 
The type of dietary ingredients in particular determines the resident microflora : for example, 
Prevotella and Eubacterium are enriched in a vegetarian diet whereas Bacteroidetes and Blautia are 
signatures of protein-rich and western diets (Brooks et al., 2018; Barone et al., 2019; Schnorr et al., 
2014; Yatsunenko et al., 2012; Liu et al., 2016). Further, exposure to dietary supplements, 
antibiotics and other non-antibiotic drugs are associated with a transient change in the microbiota. 
For example, ciprofloxacin, a wide spectrum antibiotic, decreases the taxonomic richness, diversity, 
and evenness of the gut microbial community (Dethlefsen et al., 2008). Extensive use of 
pharmaceuticals may also be a contributing factor leading to a decrease in the microbiome diversity 
in modern Western societies (Maier et al., 2018) (Buford, 2017). Parallel with the ageing process, 
the diversity of the gut microbiome decreases, although an increase in pathobionts is observed, and 
expression of genes involved in SCFA production decreases (Rampelli et al., 2013). Another 
determinant of the microbiome is the lifestyle and geography of an individual and/or community 
(Gupta et al., 2017). There are considerable differences in the lifestyles of the western populations 
in comparison with others. Many African lifestyles can be considered as semi-nomadic, hunter-
gatherers, and foragers, while American, Asian, and European populations can be considered to 
have industrialized lifestyles. Comparative studies on those cohorts have shown that the nomadic 
or hunter-gatherer microbiome is enriched with Succinatimonas, Ruminobacter, Prevotella, 
Succinivibrio, and members of Lachnospiraceae, whereas Bacteroides, Parabacteroides, and 
Akkermensia dominate the gut microbiome of western populations (Jha et al., 2018; Brooks et al., 
2018). Therefore, diet along with lifestyle plays a pivotal role in shaping an individual’s microbiome 
over time. 
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Influence of diets and dietary components on the gut microbiome 

Studies which investigate diet-gut microbiome relationships and the resulting functions have either 
tended to focus on entire dietary regimens or on particular components such as dietary fiber or 
dietary supplements. Due to the scope and scale of this review, it is impossible to cover the entirety 
of such studies. Prominent examples from each of the above-mentioned categories of studies are 
highlighted to provide a diverse overview.   

Comparison between completely animal-based vs plant-based diets resulted in the enrichment of 
bile-tolerant microbial communities and reduction in microbes which rely on plant-derived 
carbohydrate substrates (David et al., 2014; De Angelis et al., 2020). Another study evaluating the 
effects of omnivorous and vegetarian diets on the fecal gut microbial composition using PCR- 
denaturing gradient gel electrophoresis (DGGE) fingerprinting of the V3 16S rRNA region 
demonstrated a high ratio of beneficial microbes such as Bacteroides thetaiotaomicron and 
Faecalibacterium prausnitzii in individuals consuming vegetarian diets (Matijašić et al., 2014). In 
contrast to the western diets, rural diets high in fiber content increase the fraction of bacterial species 
with xylan and cellulose metabolism encoding genes. In addition, bacteria such as Shigella and 
Escherichia coli - which have been frequently associated with GI disorders such as IBD - were also 
over-represented in the gut microbiome of individuals consuming Western diets (De Filippo et al., 
2010; Martinez-Medina et al., 2014). Using humanized gnotobiotic mice and metagenomic 
profiling, drastic changes in microbial signatures, pathway activation and host gene expression upon 
transitioning from a low-fat plant polysaccharide-rich diet to a high-fat, high-sugar western diet 
were observed (Turnbaugh et al., 2009).   Metagenomic study on human volunteers reveals that the 
composition and activities of the gut microbiota changes in response to the dietary preferences. It 
was observed that a plant-based diet constituting mostly of grains, legumes, fruits and vegetables 
enhances the growth of Roseburia, Eubacterium rectale, and Ruminococcus bromii, among others. 
On the other hand, animal-based diet constituting mostly of meats, eggs, cheese, dairy products 
promotes the proliferation of Alistipes, Bilophila and Bacteroides. Collective inferences from 
various studies investigating the effects of Mediterranean diets on the gut microbiome revealed 
patterns suggesting the positive effects of the diet which included reduction in inflammatory 
markers (Figure 2), enrichment of beneficial species including those occupying keystone 
functionalities and increased levels of short-chain fatty acids (De Filippis et al., 2016; Garcia-
Mantrana et al., 2018). The effects of other types of dietary schemes such as modern Paleolithic 
diets and raw-food diets have also been studied (Barone et al., 2019; Carmody et al., 2019).  
Individuals consuming modern Paleolithic diets were characterized as having a highly diverse gut 
microbiome with many peculiar features such as an increased abundance of microorganisms tolerant 
to bile-acids in addition to a high proportion of lipophilic microbes (Barone et al., 2019).  
Consumption of cooked vs raw foods was also shown to impact the composition of the gut 
microbiome with many of the alterations related to the microbiome’s ability to assimilate 
carbohydrates (Carmody et al., 2019). Based on the above discussed studies, it can be generalized 
that plant-based diets and diets rich in plant-based dietary fibers select for and enrich microbial 
communities which are largely beneficial.   
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Figure 2.   The influence of western and indigenous (includes non-Western diets such as 
Mediterranean diets) diets on inflammatory markers and barrier integrity.  

 

The gut microbiome in indigenous cultures 

Due to the differences in the dietary patterns between indigenous communities and Western 
societies and to understand/appreciate the true diversity of the gut microbiome, various studies have 
focused on the composition and content of the gut microbiome in indigenous communities and 
uncontacted tribes.  Cultural underpinnings, socio-ecological interactions and lifestyles such as the 
manner in which subsistence (food procurement) is practiced, is known to influence the gut 
microbiome (Obregon-Tito et al., 2015; Girard et al., 2017; Schnorr et al., 2014; Stagaman et al., 
2018; Jha et al., 2018) (Table 1).  Comparisons between people leading hunter-gatherer lifestyles 
and urbanized populations not only reveal metabolic and taxonomic differences (Obregon-Tito et 
al., 2015; Clemente et al., 2015) but also link the richness and diversity of the microbial 
communities to dietary intakes (Obregon-Tito et al., 2015; Schnorr et al., 2014). The dietary patterns 
of the isolated Inuit populations and the Canadian urban communities were different at the species 
and strain levels despite converging diversity signatures at the community level (Girard et al., 2017). 
Particular genera of bacteria are also selected to become dominant in order to enhance the host 
digestive potential as demonstrated by the enrichment of Prevotella, Treponema, and unclassified 
Bacteroidetes in the Hadza hunter gatherers who rely on a variety of plant based foods with high 
fibrous content (Schnorr et al., 2014). Other studies have identified the detrimental effects of 
economic development on the intestinal microbiota of indigenous populations (Stagaman et al., 
2018). Economic development as measured by the use of modern housing and decreasing 
components of traditional lifestyles of indigenous populations in Ecuador were correlated with loss 
of within-host diversity and reduction in beneficial bacterial taxa (Stagaman et al., 2018).  
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Table 1. A comparison of the dietary factors and corresponding gut microbes of western and 
indigenous/ethnic communities. ǂ indicates the positive association of taxa with Ulcerative Colitis 
(UC) (Kostic et al., 2014) (Gevers et al., 2014) * indicates a negative association of taxa with 
Crohn's disease (CD) # indicates a positive association of taxa with Crohn's disease (CD)(Gevers 
et al., 2014) 

Community Common dietary items Signature taxon/ Predominant taxon References 

Hadza Hunter-
gatherers of 
Tanzania 

Meat, Honey, Baobab, Berries 
and Tubers 

Prevotella, Eubacterium, Oscillibacter, 
Butyricicoccus*, Sporobacter, 
Succinivibrio and Treponema 

(Schnorr et 
al., 2014; 
Smits et al., 
2017) 

Italian Mediterranean diet: abundant 
plant foods, fresh fruit, pasta, 
bread and olive oil; low-to-
moderate amounts of dairy, 
poultry, fish and red meat 

Bifidobacterium#, Blautia*, 
Fusobacteriumǂ etc. 

(Schnorr et 
al., 2014)  

Guahibo 
Amerindians 

Predominantly corn and 
Cassava with meat, fish fruit 
and vegetables 

Prevotella, Bacteroidales, Dialister, 
Succinivibrio 

(Yatsunenko 
et al., 2012) 

Malawi Predominantly corn and 
Cassava with meat, fish fruit 
and vegetables 

Prevotella, Dialister, Succinivibrio (Yatsunenko 
et al., 2012) 

BaAka Gozo, bitter manioc leaves, 
koko leaves, peanut sauce, Blue 
duiker meat 

Sutterella, Anaerovibrio, Clostridiaceae# 

and Cyanobacteria 
(Gomez et al., 
2016)  

Bantu Fibrous tubers, fibrous starchy 
source like yam, etc. 

Ruminococcaceae,  
Mogibacteriaceae, Faecalibacterium*, 
Leuconostoc, Lactococcus, 
Christenellaceae, and Dialister 

(Gomez et al., 
2016) 

Raji Natural tubers, green leafy 
vegetables, fruits from jungle, 
wild honey, fish and meat from 
game 

Prevotella, Alloprevotella, and 
Anaerophaga 

(Jha et al., 
2018) 

Raute Natural tubers, green leafy 
vegetables, fruits from jungle, 
wild honey, fish and meat from 
game 

Prevotella, Alloprevotella, and 
Anaerophaga 

(Jha et al., 
2018) 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 6 April 2021                   doi:10.20944/preprints202104.0175.v1

https://doi.org/10.20944/preprints202104.0175.v1


Chepang Natural tubers, green leafy 
vegetables, fruits from jungle, 
wild honey, fish and meat from 
game including Sinsu 

Ruminobacter, Campylobacter, and 
Treponema 

(Jha et al., 
2018) 

Mongolian Cheese, fermented liquor and 
red meat with carbohydrate 
sources 

Actinomyces, Rothia, Catenibacterium, 
Phascolarctobacterium, Sutterella and 
Lactobacillus 

(Liu et al., 
2016) 

USA Processed, refined grain and 
sugars as a source of 
carbohydrates, processed meat, 
high fat diet  

Bacteroides*, Akkermensia, Odoribacter, 
Verrucomicrobia, Prevotella 

 (Brooks et 
al., 2018; 
Barone et al., 
2019) 

Flemish Gut 
flora project 
(Belgium) 

Processed, refined grain and 
sugars as a source of 
carbohydrates, processed meat, 
high fat diet  

Feacalibacterium*, Coprococcus#, 
Flavonifracctor, Dialister, 
Butyricicoccus, Lactobacillus, Prevotella, 
Bacteroidetes 

(Valles-
Colomer et 
al., 2019; 
Falony et al., 
2016) 

French Processed food materials and 
dairy products  

Bifidobacterium, Prevotella, 
Lactobacillus, Bacteroides, 
Methanobrevibacter 

(Yasir et al., 
2015) 
 

Dutch  63 dietary factors including 
sources of carbohydrates, 
proteins, bread, soft-drinks, low 
fat buttermilk  

Firmicutes, Actinobacteria and 
Bacteroidetes, Leuconostoc 
mesenteroides, Lactococcus lactis, 
Faecalibacterium 
prausnitzii*, Streptococcus and 
Roseburia  

(Zhernakova 
et al., 2016) 

 

A multi-cohort study encompassing various populations inhabiting high-altitude environments in 
Nepal and Bolivia also identified common community level signatures which could support the 
metabolic and nutritional  requirements of living in high altitudes (Quagliariello et al., 2019). A 
similar study involving four different Himalayan tribal communities reveal that distinct lifestyles 
characterized by varying degrees of agricultural practices are associated with differences in the gut 
microbial communities (Jha et al., 2018).  Agricultural practices as well as other factors such as the 
source of drinking water and use of solid cooking fuel were also found to influence the shift of gut 
microbial signatures away from that of the foraging community (Jha et al., 2018). A landmark study 
by Dehingia et al (Dehingia et al., 2015) analyzing the gut bacterial profiles of fifteen different 
tribes in India, not only identified the influence of diet but also several core bacterial genera 
associated with indigenous communities.  Despite the general agreement of increased diversity and 
richness of the gut microbiome in indigenous populations, even uncontacted tribal communities 
were shown to harbor antibiotic resistance genes in their gut microbiome, despite their lack of 
exposure to antibiotics (Clemente et al., 2015).   
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Distinguishing factors of western and traditional diets  

Dietary practice is the process through which an individual acquires nutrition and energy for 
maintaining the vital processes of the human body. Diet varies according to culture, social identity, 
religion, agricultural practices, and availability of food materials (Green et al., 2016).  In the 
industrialized nations, due to lack of time and food production space, individuals depend on 
processed foods and ready to consume meals (Drake et al., 2018). Such a diet is characterized by 
increased in the intake of processed foods, artificial sweeteners, red meat and processed meats, high 
fat dairy products, refined grains and decreased in the consumption of whole grain, vegetables, fresh 
fruits, legumes, and fiber rich foods(Cordain et al., 2005). On the other hand, traditional diets such 
as the Mediterranean diet or diet of hunter-gatherers is characterized by a high intake of fresh fruits 
and vegetables, legumes, whole grains, pulses, and decreased consumption of added sugars and 
highly processed food materials (Romagnolo and Selmin, 2017). Inclusion of diverse plant materials 
in the diet results in the increase of alpha-diversity of gut microbes as it provides an array of 
substrates for various taxa to proliferate (Gomez et al., 2016). In the American Gut project, it was 
observed that SCFA producers like Faecalibacterium prausnitzii were abundant in individuals 
consuming 30 varieties of plant materials per week as compared to individuals consuming only 10 
different varieties of plant species per week (McDonald et al., 2018). Faecalibacterium prausnitzii 
is a known butyrate producer and a positive indicator of good gut health (Ferreira-Halder et al., 
2017). It’s depletion in the gut has been described in intestinal diseases such as ulcerative colitis 
and colorectal cancer (Machiels et al., 2014) (Lopez-Siles et al., 2016). Since the Mediterranean 
diet and many other traditional diets are enriched in plant ingredients, the individuals are likely to 
harbor diverse gut microbes, as seen in the case of Hadza-hunters (Schnorr et al., 2014; Smits et al., 
2017). Another cross-sectional study encompassing the traditional Mediterranean and western diets 
have demonstrated a positive correlation among vegetable-based diets and increased levels of faecal 
SCFA, Prevotella, and some fiber-degrading Firmicutes (De Filippis et al., 2016). Non-western 
diets are rich in fruits, vegetables, cereals which are rich a source of fiber and polyphenols. While 
fibers act as substrates for the colonic commensals, both plantain fibers and polyphenols exert dual 
effect on the gut microbiome. Fibers acts as substrates for the colonic commensals and also inhibits 
translocation of Escherichia coli. ((Roberts et al., 2010))Polyphenols specifically inhibit the growth 
of pathogens such as Helicobacter pylori and Clostridium difficile, while promoting the 
proliferation of bacteria from the genera Ruminococcus, Clostridium coccoides, Bacteroides, and 
Bifidobacterium spp.,  which  metabolize polyphenols into bioavailable substrates for the host 
(Cardona et al., 2013; Heiman and Greenway, 2016).  

Dishes and diets from particular dietary cultures have also been studied in the context of their 
influence on the gut microbiome. Indian food preparation includes a variety of spices such as 
coriander, cumin, fennel seeds, ginger, and garlic. The role of these spices is not just limited to the 
impartation of flavours but also extends to nutritional aspects. For example, it is reported that ginger 
contains exosome-like-nanoparticles (ELN), which harbors RNA(Chen et al., 2019b). Fecal 
microbiome analysis of mice fed with purified ginger derived ELN (GELN) shows substantial 
increase in the population of Lactobacillaceae. In vitro studies with GELN also demonstrated that 
GELN promotes the growth of Lactobacillus rhamnosus, which in turn aids in the release of IL-22 
– a cytokine known to promote barrier repair and to restore homeostasis in certain contexts (Zhang 
et al., 2019). It  has also been observed that the ingestion of curcumin changes the ratio between 
beneficial and pathogenic bacteria (Di Meo et al., 2019). Consumption of garlic is also known to 
impart beneficial effects on the gut microbiome by preventing dysbiosis (Chen et al., 2019a).   
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However more studies with larger sample sizes are required to draw a conclusion on the effect of 
various components in the Indian diet on the gut microbiome. As discussed earlier, long term 
consumption of western diet depletes the gut microbial diversity and can potentially remove the 
beneficial dwellers on a permanent basis.  

How the dietary differences are modulating the maintenance of healthy/unhealthy gut 
ecosystem 

During the process of digestion, the enterocytes absorb the nutrients released from food materials 
(Karasov and Douglas, 2013). As the western diet is composed majorly of refined food materials, it 
provides the microbial and host cells with more easily digestible substrates. This in turn affects the 
absorption kinetics and hampers the metabolic functions of the microbiota (Spreadbury, 2012; 
Zinöcker and Lindseth, 2018). In contrast to the indigenous cultures, people living in industrial 
communities do not produce their own food and also rely on processed food. In order to meet the 
increasing demand, several artificial pesticides and fertilizers are applied for enhanced crop 
production.(Yuan et al., 2019) These chemical compounds are carried over to the plate and enter 
the intestinal tract upon ingestion.  Studies with animal models suggest that pesticides and fertilizers 
decrease the abundances of important commensals like Prevotella, Bifidobacteria, Lactobacillus, 
thereby responsible for altering the gut microbiota composition and their metabolites, including 
TMA, bile acids, and SCFAs (Joly Condette et al., 2015; Reygner et al., 2016; Réquilé et al., 2018; 
Jin et al., 2019, 2018). Long term exposure to such compounds  has been associated with diabetes 
and insulin resistance (Yuan et al., 2019; 2019; Kim et al., 2014).  In animal models, pesticides have 
been associated with detrimental microbiota changes (Yuan et al. 2019). 

Another important factor in diet is the varying availability of various cellular nutrients during 
digestion in the gut according to the nature of the food. As animal cells lack a cell wall, the plasma 
membrane is easily hydrolysed by the digestive enzymes thereby releasing the cellular contents into 
the gut lumen. These nutritional factors are taken up by the enterocytes with minimum or no aid 
from the microbiome (Karasov and Douglas, 2013). Similarly, during the process of refining of 
grains and pulses, a substantial amount of cell wall is damaged liberating the fibrous materials 
(Vanegas et al., 2017). These foods are also processed easily by the digestive machinery of the 
human body. On the contrary, whole grains, legumes and plant based products which make up the 
bulk of plant based diets are not readily available to the enterocytes (Zinöcker and Lindseth, 2018). 
During mastication of such products, only a trace amount of these nutrients is released for uptake 
in the small intestine (Grundy et al., 2016). However, absorption of nutrients is dispersed along the 
length of the small intestine and some food materials reaches the colon undigested, based on the 
complexity of its matrix. The colonic commensal bacteria hydrolyses the fiber rich cell wall, 
releasing nutritional factors that enter various metabolic cycles after being metabolised 
(Spreadbury, 2012). 

 Moreover, the almost ubiquitous chemical and preservatives used in the processing of food also 
negatively impacts the microbiome and other functions of the digestive tract. It has been reported 
that the emulsifiers and artificial sweeteners used in foods increases virulence factors and thereby 
the pro-inflammatory potential of the microbiome (Roberts et al., 2010; Suez et al., 2014; Chassaing 
et al., 2015).  Emulsifiers and artificial sweeteners are widely used in processed foods and thus are 
present in most of the diets consumed by industrialized populations (Partridge et al., 2019). 
Increased uptake of emulsifiers could increase the susceptibility to Crohn’s disease by increasing 
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the bacterial translocation (Roberts et al., 2010). In an in-vitro study, it was established that E. coli 
had an increased translocation across M-cells under the influence of Polysorbate-80. This effect was 
however reverted back by treating the M-cells with soluble plant fiber (Roberts et al., 2010). 
Another study reports that the low concentration of carboxymethylcellulose (CMC) and 
polysorbate-80 (two of the most commonly used emulsifiers) induces low grade inflammation in 
wild type mice(Viennois et al., 2017). Non-absorbent artificial sweeteners (NAS) can also lead to 
various metabolic syndromes by altering the compositional and functional aspects of the gut 
microbiome (Suez et al., 2014). A study on the artificial sweetener consumption in both humans 
and mice reported the decrease in the counts of Clostridales and over-representation of Bacteroides 
(Suez et al., 2014). Both the bacteria were previously linked to type-2-diabetes (Chassaing et al., 
2017, 2015) and were found to be involved in NAS induced phenotypes suggesting the effective 
association of NASs and the gut microbiome (Chassaing et al., 2017).  

Conclusion 

Multiple lines of evidence suggest that the lifestyle and dietary habits of indigenous populations 
have beneficial impacts on their gut microbiome. Based on several pre-clinical, observational, in-
vivo and in-vivo studies, the evidence points to diet-specific signatures of the gut microbiome in 
various populations exposed to different environmental stimuli. These stimuli include levels of 
westernization and economic integration, degree of industrialization, and adoption of agricultural 
practices. However, certain traditional dietary habits are prone to demerits of their own ; a study on 
the traditional diets of Eastern European nations have demonstrated an increase in cardiovascular 
diseases  and cancer mortality rates (Stefler et al., 2020) 

Nevertheless, given the burden of gut-related diseases on public health spending and quality of life 
indices, it is imperative that we don’t lose sight of the possible beneficial impacts of diets and 
lifestyles on the gut microbiome in different cultural contexts. Furthermore, the gut microbiome of 
diverse human populations could be a source of novel microbial species with beneficial metabolic 
properties. At a mechanistic level though, knowledge is lacking in terms of how dietary and lifestyle 
factors select for various microbial species and how these species in turn contribute either to 
homeostasis or disease.  A combination of experimental and computational techniques investigating 
microbe-host interactions at various levels such as protein-protein interactions and metabolic co-
feeding is expected to provide us with a detailed understanding of the mechanisms involved.  
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