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ABSTRACT

The widespread use of antibiotics in the past 80-years has saved millions of lives, facilitated technological advances and killed unprecedented
numbers of bacteria, pathogens, and pigs. Human-related bacteria perform a series of essential functions, and now we are beginning to un-
derstand how antibiotics have reshaped the ecology and the functional implications of these changes. Findings show that antibiotics affect the
function of the immune system, our ability to resist pollution, and our ability to process food. Therefore, it is now more important than ever to ex-
amine how we use antibiotics. This article summarizes the current study on the short-term and long-term effects of antibiotic use on the human
microbiota, from early life to adulthood, and its impact on diseases such as malnutrition, obesity, diabetes, and Clostridium difficile infection.
Driven by the results of incorrect use of antibiotics, we are investigating the latest advances in the development of anti-virulent approaches to
infection resistance while minimizing treatment resistance. We conclude the article by discussing probiotics and transplants in microbiota feces,
which promise to return the microbiota after the damage of the microbial. Together, the results of studies in this area emphasize the importance
of developing a mechanistic understanding of intestinal ecology to enable the development of new therapeutic strategies and to limit the rational

use of antibiotics.
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FOREWORD

Over the past decade, our knowledge of the role of gut microbial in
health and disease has increased dramatically, accompanied by an invis-
ible hype surrounding its diagnostic and therapeutic potential. However,
one area of application of the microbiome has so far remained distinct:
its role as treatment instruction. Microbial research and improvements
in high-output sequencing technologies revolutionized our current sci-
entific point of view. The associated human microbiology is a prominent
focus of clinical research. Extensive studies are often needed to study the
composition of human microbial and the changes that have occurred in
many human diseases.

The average longevity of a US citizen born in 1940 was expect-
ed to live to age 63. A baby born today should reach 78, partly because
of antibiotics, but the assumption that safe antibiotics generally fostered
overuse and led to increased bacterial resistance to treatment. Other, no
less dangerous, of our love for antibiotics have received more attention.
An antibiotic kills the bacteria we want as well as those we do not. Inte-
rior evidence from the laboratory and other deceptions, sometimes, our
thick vegetation never recovers. This long-term changes in beneficial
bacteria In people’s bodies may even increase our susceptibility to infec-

tions and stress Overuse of antibiotics may fuel the dramatic increase in
conditions such as obesity, diabetes, inflammatory bowel disease, aller-
gies, and asthma, which have doubled more than many populations.

Diabetes type 2 and Obesity are considered by many to be
behavioral diseases; “The patient eats too much” - eat less..... The more
modern perception links this with our symbiotic partner in life: the mi-
crobiome. Alternation of the population of microbes that lives within
us throughout our entire life. It is not clear how these changes occur
and more importantly, how to harness the billions of organisms to avoid
these terrifying series and save the agony that comes with them. The
overuse of Antibiotic medicines can become a harming cause that facili-
tates the changes in the constitution of the microbiome.

Global Human Microbiome Market: Venture Capitalists See
Promise in Microbiome-based Technologies. Only to Increase Invest-
ments.' The following are general targets for microbiome R&D: Gas-
trointestinal Disorders, Metabolic Disorders, Women’s Health, and Skin
Disorders. Leading technologies applied are in the area of genome se-
quencing: 16s rRNA Sequencing and Metagenomics Sequencing.”

Over the past 15 years,’ The invisible microbial world is aided
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by the center of the stage thanks to DNA sequencing methods that allow
researchers to identify bacteria and other organisms that cannot be cul-
tured in culture, first of all, found large and diverse communities within
our intestines, our skin, Later, studies involving mice without germs and
other studies have revealed links between these bacteria, so-called mi-
crobiota, and health - with bacteria that play critical roles in immunity,
obesity, and development, so much happened that both 2011 and 2013
Science called microbiome as one of its breakthroughs of the year in
2012 and 2016. Today, the meter the goal is to cover the progress that
exposes the details of the ways in which the microbiota influences the
physiology of the host, both healthy and ill, and how microbial, organi-
cally or molecularly, can be treated to improve host health. In addition,
recognize that viruses have an impact, and understand how specific bac-
teria and their products contribute to healthy and sick countries.

Figure I. Health problems that are related to the microbiome of the humans, Are not curable

Gl

with antimicrobial drugs

Global Human Microbiome Market Size, Status and Forecast 2025 presents
an in-depth assessment of the Human Microbiome including enabling technologies,
key trends, market drivers, challenges, standardization, regulatory landscape,
deployment models, operator case studies, opportunities, future roadmap, value
chain, ecosystem player profiles and strategies. The report also presents forecasts
for Human Microbiome investments from 2018 till 2025.

The microbiome® is specialized to a specific gut habitat; spe-
cies within the genus Helicobacter are remarkably specific for partic-
ular hosts.” For example, H. pylori are associated with humans,® and
H. hepaticus is associated with mice. Gastric Helicobacter species are
autochthonous: They have been (until the antibiotic age) nearly univer-
sally prevalent and usually not pathogenic to their natural host. Another
example of a highly host-adapted gut microbe is Lactobacillus reuteri.”
Many “small molecules” and peptides are associated with the microbi-

ome.?

Figure 2. Antimicrobial drugs that are overused
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The microbiome, our symbiotic partner for life, seems to in-
fluence our physical situation in a healthy manner. Since the emergence
of simple automatic gene sequencing technologies, the application of
those for therapeutic targets are emerging rapidly. Those many illnesses
like Rheumatism, Obesity, Diabetes, Neurodegeneration and mental

disorders are targeted as subjects for this effort.

It seems that the microbiome constitution is altered by the ap-
plication of therapeutic agents, mainly antibiotics that are so common
in today’s therapy. However beneficial, some of these agents are damag-
ing. The future effort in antibacterial research shout considers microbi-
ome sensitivity as well.

THE GUT MICROBIOTA:A STRUCTURAL OVER-
VIEW

The microbial and viral communities found in human fecal samples are
relatively stable over time and remarkably resistant to blooms of sub-
populations, dietary changes, and antibiotics in moderate doses. These
findings indicate that the microbial communities present in the large
intestine (LI). Are to a significant degree dominated by an inhabitant of
a place (autochthonous) microbes.

Human microbiota consists of 100 trillion bacteria belonging
to several hundred different species. These fall into four main groups
covering more than 90% of the bacterial population, namely pyramids,
bacterias, actinobacteria, and proteobacteria, and include many other
minor cornerstones such as Verrucomicrobia and Fusobacteria.[9]
The representation of these groups varies throughout the gastrointes-
tinal tract (GI)'"” that is affected by certain microorganisms and nutri-
ent feedings. The lawsuit is based on bony, aerobic, and verbal bacteria.
Prominent members are Clostridia strains, whose activity ranges from
beneficial shields (eg, C. scindens, IV-XIVA clusters) to pathogenic (eg,
C. difficile, C. perfrigens). Streptococcus pathogens, enterococci, and
staphylococci are also firms. Bacteroidetes are Gram-negative bacteria
that are well adapted to the intestinal environment. Here they ferment
carbs that are indigestible, producing SCFA, molecules that have been
involved in a multitude of essential processes. Actinobacteria are gram-
positive and are generally considered beneficial, such as the Bifidobac-
terium genus, and which are included in many probiotic preparations.
Proteobacteria Shelter contains Gram-negative bacteria, especially the
family of Enterobacteriaceae, including E. coli and K. pneumoniae.
These are not abundant under normal conditions but tend to expand on
dysbiosis.“ Most studies of microbiota have been performed in mice,
although the microbiota of the individual and the mouse are different in
the genotype. Some types of genes such as Prevotella, Pakli Bacteria, and
Ruminococcus are abundant in humans, while others, namely lactoba-
cillus, Aristippus and Turicibacter (is a genus in the Firmicutes phy-
lum of bacteria that has most commonly found in the guts of animals),
are widespread in mice.'> However, it is possible to identify the core of
a common task, and mice and human metagenomes look remarkably
similar if analyzed from a functional point of view [ie, the representa-
tion of the encyclopedia of genes and the genome of Kyoto, describing
the overall metabolic potential of a community."> More importantly, the
Growth Factor (GF)'" can be effectively restored with bacterial commu-
nities isolated from other species, including humans, salary effects that
were observed in turn in the recipient’s host. Reconstruction of GF mice
with stool samples of oils or subjects is malnourished enough to phe-
nocopy patient defects in energy harvesting or growth,'> demonstrating
that despite interstellar differences, (the work with mouse models is a
valuable tool to study the human microbiota).

Antibacterial agents are very effective in killing bacteria.
However, there is considerably disputable surrounding their health
benefits. Materials that do not produce residues (Table of Antibacterial)
are used for a long time and continue to be active agents for controlling
disease organisms in a wide range of local health services. When used
under strict guidelines of application, residues in manufacturing agents
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have proven effective in controlling bacterial and fungal infections and
clinical settings such as hospitals, nursing homes, nurseries and other
health institutions where there may be a high risk of infection.

The microbial and viral communities found in human fe-
ces are relatively stable over time'® and are remarkably resistant to the
growth of subpopulations, dietary changes,'” and antibiotics in moder-
ate doses.'® These findings indicate that the microbial communities are
located in the Large Intestine (LI). They are controlled mainly by the
locus of the resident (autochthonous) bacteria.

Tuberculosis, food poisoning, cholera, pneumonia, sore
throat, and meningitis: These are just a few of the diseases that are
caused by bacteria. Maintaining hygiene both at home and in a clean
body - is the best way to curb the spread of bacterial infections, but
recently, consumers are getting the message that washing with regular
soap is not enough. Antibacterial products have never been so popular.
Soaps, household detergents, sponges, mattresses and lip-gloss, are now
organizing components of bacteria, and scientists are asking themselves
where, if any, the daily chemicals of healthy people.

The duration of antibiotic treatment in patients with sepsis,
for example, may lead to overuse of antibiotics, which increases the risk
of bacterial development. Proctonin (PCT) -based antibiotic use reduc-
es exposure to antibiotics in community-acquired pneumonia. If it can
also reduce, the exposure to antibiotics in severe oxygen is not known.

When a bacterial population is placed under pressure - such
as an antibacterial chemical - a small sub-population armed with spe-
cial defenses can develop. These dynasties survive and replicate as their
weaker relatives. “What doesn't kill you makes you stronger” is the con-
ventional rule here, as antibacterial chemicals opt for bacteria that toler-
ate their presence.

This article refers to current studies on the short-term and
long-term effects of the use of antibiotics on human microbiomes, from
early life to adulthood, and its impact on diseases such as malnutrition,
obesity, diabetes, and clostridium inflammation."’

The production of healthy agricultural products may also suf-
fer from the disadvantages of microbiome alterations. Antimicrobial
agents are widely used in animal farms to prevent and treat disease in
animals and promote growth. Antimicrobial agents may alter the bacte-
rial community and improve animal fecal resistance.

Doctors usually prescribe antibiotics to treat infections. The
choice of antibiotics is well specified in clinical guidelines for targeting
specific pathogens, gram-positive bacteria or Gram-negative.”” How-
ever, we know only little about the effects of antibiotics overall composi-

tion and load of gut microbiota immediately after treatment.

The gut microbiota contains many trillions of bacteria be-
longing to hundreds, thousands of species, and is essential for optimal
preservation of physiological processes. The microbiota protects against
other infections and pathologies by directly inhibiting invasive bacte-
ria or by scheduling appropriate immune responses; In contrast, me-
tabolites produced by some intestinal tract can promote a wide range
of diseases such as atherosclerosis or cancer. Antibiotics alter the mi-
crobiota blending, resulting in an increased risk of disease, secondary
infections, allergy, and obesity. In addition, they promote the spread of
patho-resistant gens to drugs, doing the search for alternative clinical
approaches mandatory. Innovative strategies are developed to replace or
complement antibiotic treatments, in an attempt to divert the pathogens
without disrupting micro bites and/or recreating the Commons com-

munities along with the shield and under-seduction.

INTRODUCTION

The Human Digestive System (GI) includes hundreds of microbial
species (microbiota) and thousands of species and is one of the most
densely inhabited ecosystems on Earth.*! The claim that bacterial cells
in the intestines exceed the number of human cells in the body by a ra-
tio of 10: 1 was recently modified and suggested to be about 1: 1 ratio.”
However, the actual ratio and number of cells are not as important as
the functional capacity of the gut microbiota, which has many positive
benefits to host physiology health; including improved energy harvest-
ing, vitamin synthesis, cell and immune cell modification of vaccine and
development, and protection against infection.” The breakdown of the
average “normal” colon composition has important implications for hu-
man health and disease, after being linked to conditions such as Inflam-
matory Bowel Disease (IBD), Irritable Bowel Syndrome (IBS), cancer
and obesity.** In many cases, additional evidence is needed to fully link
the microbiota and the disease, and it is not known whether a different
microbiota is a cause or a consequence of the disease.”® In the case of
Clostridium-Difficile Infection (CDI), most cases are undoubtedly re-
lated to alteration of the colon composition, usually after administration
of antibiotics to the host.[26] Here, we discuss how advances in micro-
bial research revealed new opportunities for control of C. difficile.””

In the past two decades, the microbiota has been shown in
the intestines as a fundamental factor in host physiology and pathology.
Trillions of bacteria inhabit the digestive system (GI) of complex meta-
zoans (any multicellular animal), including humans, greatly expand-
ing the host genetic repertoire. It translates the possibility of the host
to perform functions that are encoded by its genome: Camps protect
against pathogen invasion, extract extra energy from the food, and syn-
thesize key molecules for tissue development in a manner that is highly
specialized in their position relative to the digestive tract. Although the
physiology of all organs is affected by microbiota, the mucous mucosa
and its immune components are most affected by this symbiosis. We
are reviewing for the first time recent findings that clarify the effect of
microbiota on the immune system. Second, we discuss the involvement
of intestinal interactions in the pathogenesis of the disease. Thirdly, we
examine the role of antibiotics in disrupting or driving these processes.
Finally, we discuss the mechanisms of antibiotic development and resis-
tance, as well as the proposed approaches to overcome the drawbacks of
antibiotic therapy.

Overuse of antibiotics may fuel the dramatic increase in con-
ditions such as obesity, diabetes, inflammatory bowel disease, allergies,
and asthma, which have multiplied more than many populations (see
graph). We need to urgently explore this possibility. Even before we un-
derstand the full scope, action must be taken. Bacteria lived on animals
- which constitute their microbial - because molecular life evolved about
a billion years ago. The hosts derive many benefits from their bacterio-
logical guests 2: the Bacteroides species living in our colon synthesize
required vitamin K; the intestinal bacteria help us to resist invading or-
ganisms.

There is other evidence that antibiotics cause a change in
the microbial composition that can lead to long-term physiological
changes. For example, as farmers have discovered, ongoing, therapeutic
under-dosages of many different antibacterial substances cause animals
to gain weight with less food. Moreover, the longer the antibiotic starts,
the more profound the effect. In the laboratory, we have preliminary evi-
dence in a mouse model that changes in body fat and tissue composition
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are associated with low-dose antibiotic therapy, which imitates farm use
and high-dose therapy like those used to treat childhood infections. The
changes in our microbiome may even fuel the transfer of deadly organ-
isms such as Staphylococcus aureus, methicillin and Clostridium diffi-
cile.”® Thisis not a surprise, because one of the essential roles of an intact
microbial ecosystem is to resist intrusions by pathogenic organisms.

Antibiotic-related diarrhea due to Clostridium difficile
(CDAD) is considered to reflect colonization of a poor microbial com-
munity by the pathogen. Scientists have created a profile of fecal mi-
crobiota of patients with CDAD (primary and recurrent episodes) by
independent phylogenetic analysis in the culture of gene sequences
in 16R RNA gene encoding. Compared to those in the control group,
and patients with an initial episode, fecal communities in patients with
recurrent CDAD were very variable in the bacterial composition and
characterized by significantly reduced diversity. The preservation and
restoration of microbial diversity may represent new strategies for the
prevention and treatment of recurrent CDAD, which often suffers from
existing therapies. Scientists have presented molecular-based ecological
evidence for the role that reduced the diversity of bacteria in the case of
CDAD. This finding may lead to new treatments and prevention against
the newly contagious disease.

Recent discoveries of unexpected variations in the microbial
composition of healthy individual’s high- light the importance of iden-
tifying the processes that could possibly give rise to such variation. The
ecological theory seeks to explain and predict observable phenomena,
such as temporal and spatial patterns of diversity.”

The ecological theory seeks to explain and predict observable
phenomena, such as temporal and spatial patterns of diversity. The con-
cept put forth in the late nineteenth and early twentieth centuries that
‘everything is everywhere, but the environment selects’ had a powerful
impact on thinking about microbial community assembly, but a more
recent appreciation of other ecological processes (such as diversification
and dispersal limitation) suggests that this conceptualization was overly
simplistic. Here, we explore how community assembly theory could be
used to understand the human-associated microbiota and its role in
health and disease. We focus on three scenarios relevant to the assembly
of the human microbiome: assembly in previously unoccupied habitats
(e.g., postnatal development), reassembly following disturbance (e.g.,
following antibiotic treatment), and assembly in the context of invasion
(e.g., by a pathogen).

The higher the importance of identifying processes that can
cause such a change.” The ecological theory seeks to explain and predict
observable phenomena, such as temporal and spatial patterns of diver-
sity. The concept presented at the end of the nineteenth century and
the beginning of the twentieth century, “Everything is everywhere, but
the environment chooses” has had a strong influence on thinking about
microbiological community structure, but a newer assessment of other
ecological processes (eg diversity and scattering) indicates that this con-
cept Was too simplistic.’' Here, we explore how community theory can
be used to understand microbiota associated with humans and its role
in health and disease. We focus on three scenarios relevant to the hu-
man microbial assembly: assembly in previously unavailable habitats (eg
postnatal development), re-assembly due to interference (such as antibi-
otic treatment) and its composition in the context of invasion (eg,).

ADAPTIVE MANAGEMENT OF THE HUMAN BODY

The transition from the clinical practice of the body - like a battlefield to
the human response as a habitat - will necessitate rethinking how man

manages the human body. In the management of plant and animal com-
munities, access to the system level known as “adaptive management”
has become popular. This approach is a structured and iterative process
of decision making that uses system monitoring to update management
decisions on an ongoing basis.* It has been successfully used to manage
biodiversity in a variety of habitats, including communities in highly
disturbed environments affected by overfishing by climate change. For
the human body, we imagine that this approach will involve assessing
microbiology during health, to create a healthy foundation, with more
intensive monitoring during disease and treatment. This will require
the development of new, accurate, and fast diagnostic tools to inform
treatment decisions. Such diagnoses are not yet possible, but given the
recent developments in our ability to review the human microbiology,
this possibility is not far in the future, especially if we are able to identify
certain microbiome components that contribute disproportionately to
human health. An adaptive management approach to clinical medicine
provides a beautiful example of personalized medicine, with treatments
adapted to individuals based on diagnostic changes in the individual
microbiome, and continually coordinated through constant monitor-
ing. This intensive approach, guided by ecological theory, has the poten-
tial to revolutionize the treatment of the disease.*

Interest in rebalancing human gut microbiota to treat disease
is growing.” Diet, antibiotics, probiotics, prebiotics, and fecal microbi-
ota transplants are treatments with reported potential.*> For ASD - Au-
tistic Spectrum Disorder, however, only temporary symptom improve-
ments have been reported from vancomycin treatment,* and probiotics
have had mixed clinical results with minimal microbiota analysis or
long-term follow-up.”” Contrasting to probiotics which contain a few
bacterial species from milk cultures, fecal microbiota transplant (FMT
fecal microbiota transplant) contains approximately a thousand-bacte-
rial species native to the gut and has helped treat recurrent Clostridium
difficile infection™ and is promising for the treatment of chronic inflam-
matory diseases such as inflammatory bowel disease and insulin sensi-
tivity.[40] Therefore, ASD’s GI and behavioral symptoms may derive, at
least in part, from gut microbiota dysbiosis and FMT Fecal Microbiota
Transplant may effectively rebalance the gut microbiota and alleviate
some GI and ASD symptoms.

Antibiotic therapy with metronidazole, vancomycin or fidax-
omicin is an initial treatment for C. difficile infection (CDI). However,
CDI is unique because the use of antibiotics is also the leading risk fac-
tor for the acquisition of CDI or CDI due to repeated eradication of the
“normal” gut microbiota. Therefore, there is an urgent need for alterna-
tive treatment, not an antibiotic treatment or prevent CDI. Here, we are
reviewing a number of such potential treatments, which have emerged
from advances in microbiome research.
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