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Introduction

Antimicrobial drug resistance (AMR) is an eco-evolutionary
phenomenon, determined by a pre-existent ability to develop defense
mechanisms against aggression by microorganisms combined with
a wide spread of antibiotics to nature by humans, this has led to an
alteration of microbial populations, whose ecological change leads to
one of the greatest problems of public health; in this order of ideas
metabolomics is an important tool for to characterize the response
of microorganisms and infectious disease to the use of antibiotics;
looking for measure the interactome that integrates clinical answer,
microbiology, pharmacological design and medicinal chemistry in a
personalized model of treatment, which can guarantee the regulation
of the biological system comprising anti-infective therapy [1-3]. In this
way a interactome of resistome will be the basis for the development
of new drugs and prevention of resistance emergence, as well as their
evolution with the human holobiont [4,5]. In addition, functional
metagenomics can monitor the appearance of resistance genes and
spread of plasmid-borne in hosts and clinical environments [6]. The
aim of this editorial briefly address antimicrobial resistance from an
integral point of view with the ecology and evolution of the individual
as a true rational approach that groups the patient, microorganism,
environment and antibiotic treatment into a new model of therapy in
where the metabolomics is able to offer the greatest number of data
with which to make the right decisions both in health care, as well as in
public health actions and in reducing the environmental impact of the
indiscriminate use of antibiotics.

Metabolomics of Resistome

The metabolomics of the resistome seeks to establish the different
metabolites produced during the emergence of resistance genes, in
this route resistant mutants show metabolic alterations in fatty acid
composition as well as production of mutaxanthenes, in addition have
been possible to determine which types of metabolites are produced
by the microbiome during the course of infections as necrotizing
enterocolitis [7,8]. These biomarkers are not only useful for predicting
the clinical outcome to anti-infective therapy; also, it is useful for
determining the mechanisms of action of new antibiotics [9].

Synergism

Multi-drug combinations in optimal doses are the key to current
anti-infective therapy, but equally in sub-inhibitory concentrations can
be a bad choice if optimization of drug administration is not achieved
[10]. In this order of ideas metabolomics can be an important strategy
for elucidate the synergistic metabolic pathways that can be selected
as antimicrobial targets and optimizing antibiotic pharmacokinetics/
pharmacodynamics that avoid resistance emergence [11].

Biofilms

Equally, an important microbial factor that promotes AMR is

the biofilm formation. For that reason determine biofilm transition
and presence will be a fundamental biomarker for select the proper
antimicrobial approach. For that reason, detection of Quorum Sensing
(QS) molecules that regulates biofilm formation as N-acyl homoserine
lactones and Furanosyl borate diester can be useful in early diagnosis
and monitoring of bacteria-related diseases [12]. As was demonstrated
in cystic fibrosis in which QS signal molecules were detected is sputum,
plasma and urine from patients with pulmonary Pseudomonas
aeruginosa infection and correlates with clinical status [13].

Metabolomics-on-a-Chip

An interesting issue in metabolomics topic is the use of
metabolomics devices with the ability of detects metabolites that
determine metabolic changes in disease process in healthcare settings
and with patients under critical condition. In this way microfluidic
chip-capillary electrophoresis is the more promising approach for
development of devices for on-site analysis and represents an integrative
mode for analyte detection, with which to deliver results in time to
make decisions in anti-infective treatment [14].

Conclusion

An eco-evolutionary phenomenon need a multidisciplinary
approach, in this way the future of metabolomics is the integration with
Omics disciplines, some authors talk about of need for a “permutome”
[15]. More necessary than to exchange is to integrate, to form new
disciplines that include the tools for the development and study of
urgent questions of knowledge, we propose a future of metabolomics
more like to “integrome”. But is always imperative to remember that the
techniques do not integrate, are the problems of public health and crises
that make integration the possibility.

Expert Opinion

In a translational science approach for a rational application of
metabolomics in antimicrobial therapy, “integrome” is the choice for
obtain more reproducible data encompassing Omics disciplines and
tools, as metagenomics that use whole-genome sequencing (WGS)
processes which linked to metabolomics can determine the genetic
changes that correlate with the secondary metabolites produced
both in the health-disease process as in the physiological responses
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Figure 1: Flowchart of integrome in metabolomics application on antimicrobial
therapy.

of microorganisms under the inhibition of their therapeutic targets
(Figure 1). In addition, antimicrobial resistance emergence can be
monitored with the correlation between resistance genes and secondary
metabolites as well as biofilm formation, equally the description of new
biomarkers in infectious diseases can determine the effectiveness of
anti-infective therapy based on the functionality of metabolic changes.
Finally, these advances will be able to develop electronic devices able to
support the health personnel in the decision making on site, very useful
for early diagnostic of epidemic outbreaks and prevent their spread.
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