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Abstract
Based on the anthropocentric view of ourselves, we
though that this average human body is alone in its
existence in its average lifetime. We also thought that
all good or bad living conditions are only due to the
genes in our human cells. Recently, there is rapidly
increasing evidence about the beneficial relationship
our body has with its gut microbiome. The main role
of this relationship is to stay healthy and fit. This gut
microbiota with 150 times more genes than the genes
in the human genome is considered to be the essential
organ.
With this tremendous gene potential microbiota affect both health and disease via several mechanisms:
(1) they have potential to benefit energy taken from
the food, increase the level of nutrient harvest and involve into appetite signaling; (2) they work as a physical barrier that protects from pathogen invasion via
competition and antimicrobial substrate production;
(3) they are essential in the process of intestinal mucosa production and stimulate normal development
of humoral and cellular mucosal immune system. The
main characteristic of gut microbiota is their taxonomic and functional diversity, as well as normal variations
influenced by age, genetics, environment and diet.
But if we state that normal microbiota is a stable balanced group of microorganisms that invade the gut,
then what are the limits of resistance of this balance
and stability under different amount of stress and perturbation towards dysbiosis? And what are the mechanisms that enable resilience to dietary changes, administration of antibiotics or new species invasion? For
example why one person may eat poisoned food and
remain healthy while another may become seriously
ill? Dysbiosis of gut microbiota is a major ethiopathogenesis of various immune, infectious, metabolic and
cancerous disorders, also is a determinator of many
physiological states such as: cardiac size, hepatic gene
expression, central nervous system function and behavioral patterns.
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Understanding the role human microbiome has on variety of serious diseases and conditions may help structuring future personalized medicine based on human
microbiome modulation in prevention and treatment.
Important efforts from many scientists from the field
of microbiology, biology, bioinformatics, statistics, molecular medicine, epidemiology, physics is essential for
crucial accomplishment in this complex field of microbiome world.
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1. Introduction
If we limit ourselves only on the anthropocentric viewpoint, then we will only see an average human body in
its lonely existence in its average lifetime. We assumed
that all the good and the bad living conditions are only
an outcome of the human genes that are set in the
human cells. Suddenly, in the last decade we witness
explosions of spectacular researches in the feld of microbiota [1].

2. Human adult gut microbiome
2.1 The role of gut microbiota
Microbiota are defned as a sum of all microorganisms
that reside in a host or a specifed part of a host (such as
the gastrointestinal tract) [2]. The complete role of the
gut microbiota in a human body is one of the hottest
topics in current medical research.
There is an increasing evidence of the exclusive beneficial relationship of our body with its microbiome [3,
4, 5, 6, and 7]. The main role of this relationship is to
maintain our body healthy and fit. This gut microbiota has 150 times more genes than those in the human
genome, thus it is considered to be the essential organ
[8, and 9].
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With this tremendous gene potential microbiota affects both health and disease through several mechanisms:
(a) The potential to benefit energy taken from the food
[10], constantly improving nutrient harvest [11], and
the gut-brain appetite signaling [12, 13].
(b) Composing a layer in a form of a physical barrier
that protects from pathogen invasion by competition and antimicrobial substrate production [14, 15].
(c) Acting as an essential element in the production of
intestinal mucosa and stimulate normal development of humoral and cellular mucosal immune system [16, 17, and 18].

Recently, there has been new information about the
human adult gut microbiome arrangement into a
two components: first, the core microbiome, almost
stable and hardly influenced by external stimuli, and
the second, more dynamic and able to change quickly,
responsible for microbial plasticity in different conditions and, as a consequence, susceptible to environmental or lifestyle changes [38].

2.2 The stability and diversity of gut microbiota

Species richness is an important parameter in pathogen invasion resilience [40]. Beside bacteria, fungi also
influence human host physiology and can be modified
by different stimuli, including illness [41]. Archaea have
been indicated as key elements in gut metabolic functions, and modifications in their composition have also
been related to some diseases [42]. Finally, even viruses could be our symbiotic inhabitants and contribute
to our health and disease status [43, 44, and 45].

The main characteristics of gut microbiota are their
taxonomic and functional diversity and their stability
[19, 20]. The normal microbiota is defined as a stabile
balanced group of microorganisms that invade the gut
with the potential for normal qualitative and quantitative variations influenced by: human age, genetics,
environment, diet, and lifestyle factors [21, 22]. Factors
that influence microbiome dynamics in the early life
are the most important shapers of a healthy microbiome [23].
The composition of the gut microbiome changes
drastically in the infant life to become relatively stable only after the first months of life [24, 25, 26, and
27]. The microbiota is also supposed to be stable and
is selected by evolution on a population level [28, 29].
Therefore, the definition of the base of a healthy microbiome should be a sum of a specific microbial gene
family combinations, metabolic modules, and regulatory pathways that ensures a perfect host-associated
ecology [30, 31].
The adult gut microbiome is promoted by microbial richness and complexity as a consequence of the
gradual development of the gut and is almost similar
across adult healthy individuals [32, 33]. At the same
time there is a great variability (both qualitative and
quantitative), as it has been described at species and
strain levels, therefore the gut microbiome is unique
in each individual, even if the microbial functions as a
whole result are the same [34].
2.3 The resilience potential
Resilience by definition refers to the amount of disturbance a system can absorb while remaining in a
functional state. It is the potential of an ecosystem to
reorganize and renew in case of failure, also its ability
to resist perturbation (as the entry of a pathogen, nutritional variations, host immune response, or medication). With the resilience potential the system returns
to a healthy state afterwards [35, 36, and 37].

Understanding mechanisms that ensure resilience
would allow define strategies to increase resilience
of healthy state and decrease resilience of unhealthy
states [39]. As an example, a healthy state with high resilience to pathogen entry enable one person to escape
food poising from spoiled food, while others fall ill.

Another essential parameter is functional response
diversity that promotes resilience. It is defined as the
degree to which species in a community that contribute to the same ecosystem function vary in their sensitivity to ecosystem changes. High functional response
diversity may, for instance, allow a relatively rare but
functionally similar species to fill a niche when an
abundant species is compromised by an environmental disturbance [46]. For instance, following antibiotic
administration, a previously rare microbe may increase
in abundance to fill an essential niche previously dominated by a microbe with higher antibiotic sensitivity,
leading to persistence of the same stable state but
with decreased resilience due to a decrease in functional redundancy.
2.4 Dysbiosis
Understanding the limits of gut microbiota resilience
cans explain intestinal dysbiosis. Dysbiosis refers to
an unbalanced microbiota, which is most of the time
supposed to be harmful. Loss of diversity of gut microbiota is a constant finding of dysbiosis. It has been
found to be a major ethiopathogenesis of various
immune, infectious, metabolic and cancerous disorders, also determines many physiological states such
as: cardiac size, hepatic gene expression, central nervous system function and behavioral patterns. Many
papers describe loss of diversity in digestive diseases
such as Chrohn’s disease [47, and 48], irritable bowel
syndrome [49, 50], and colorectal cancer [51]; as a risk
factor for Clostridium difficile colitis relapse [52], and
even in obesity [53, 54, and 55]. It is surprisingly been
43
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reported in non-digestive diseases such as autism [56].
Still, whether or not the association is the cause or the
consequence has remained unclear. One provocative
report recently proposed that gut microbiota may be
at the intersection of everything [58]. Finally, a study
underline that while some diseases are caused by the
presence of potentially pathogenic microorganisms,
others are related to the reduction of helpful microorganisms [57].
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Quantitative and/or qualitative alterations between
microorganisms, not only could play a role in diseases onset, thus increasing our knowledge on diseases
pathogenetic mechanisms, but could represent not invasive diagnostic biomarkers or targets for novel therapeutic approaches towards dysbiosis correction [59].
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- Further research whether disease-related alterations
between gut microorganisms are a bystander, outcome or a pathological condition, or only a trigger or
a risk factor in a specific disease is a great future challenge.
- While understanding the role human microbiome has
on variety of serious diseases and conditions, future
personalized medicine based on human microbiome
modulation in prevention and treatment may be configured.
- Important efforts from many scientists from the fields
of: microbiology, biology, bioinformatics, statistics,
molecular medicine, epidemiology, and physics are essential for crucial accomplishment in this complex field
of microbiome world.
- Consequently, our perception and understanding of
human physiology and pathology must reveal on novel tools for data analysis, integration, correlation and
visualization of microbiome functional effects.
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