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Introduction
Antimicrobial resistance is currently one of the greatest challenges

and threats to the health of populations, in which two fundamental
problems come together, such as the inappropriate use of antibiotics as
well as the implementation of deficient measures for the control of
infections [1]. Because the use of an antimicrobial inevitably leads to
the emergence of resistance, a constant search for new molecules is
required with which to deal with outbreaks and decrease the infection
rate [2]. This indiscriminate use of anti-infectives both in humans and
in agriculture makes possible the appearance of multidrug-resistant
strains (MDR). Between them the most reported MDR
microorganisms are methicillin-resistant Staphylococcus aureus
(MRSA), vancomycin-resistant enterococci (VRE), Escherichia coli
and Pseudomonas aeruginosa resistant to fluoroquinolones, Klebsiella
pneumonia resistant to ceftazidime, Acinetobacter baumannii, and
isoniazid-rifampicin resistant Mycobacterium tuberculosis [3].
Additionally, this very serious public health problem is complicated by
the lack of availability and research into new active medicines against
MDR microorganisms [4]. So several initiatives have been proposed as
10 × 20 initiative from Infectious Disease Society of America that
propose the global union of several leading institutions in order to
develop 10 new antimicrobial drugs by 2020 [5,6]. In this order of
ideas, to assume this great challenge makes it necessary to overcome
the mechanisms of microbial defense that induce resistance as biofilms
that allows the survival of microorganisms in their interior through
chemically induced environmental changes that favor their adaptation
[7-9]. Also, research into new antibiotics has decreased because they
have a lower rate of return than drugs used to treat chronic diseases
[10,11].

In this way, the largest source of new novel chemical entities has
been natural products, because the production of secondary
metabolites evolves through the interaction and communication
between the different species, which increases chemical diversity and
makes promising the study of new compounds with novel mechanisms
of action [12,13]. Thanks to this, natural products were the architects
of the golden age of antibiotics, which under a suitable platform of
rational bio prospecting makes them again the center of a new
pharmaceutical industry in order to obtain new formulations capable
of inhibiting the mechanisms of resistance [14,15], searching for the
development of new antimicrobial adjuvants [16,17]. Therefore, the
objective of this is to point out a correlation between antimicrobial
activity against superbugs and rational screening in a new line of
antimicrobial drug discovery with the end of to reinforce a new search
for medicines obtained from natural products.

Natural products the source of chemical diversity
The research and development of new antibacterial have some

bottlenecks identified by So et al. (2011) [18]:

Identification of bioactive compounds: At present, the performance
of screening protocols based on high throughput has been low for the
discovery of new antimicrobial drugs [19].

Medicinal chemistry: The search for new compounds based on the
inhibition of therapeutic targets has shown little correlation in contrast
to the old methods that evaluated in vitro antimicrobial activity on
whole cells [20]. This effort to identify a therapeutic target slows the
process to reach clinical trials.

Translational science versus basic science: When trying to apply the
results obtained under the methods of basic science process known as
translational science, it has been possible to observe a reproducibility
bump known as the valley of death, which prevents discoveries from
being applied to patients [21]. For to get out of this pothole is only
possible through the disciplinary integration that controls the
associated risks (Scientific, Intellectual Property, Market, and
Regulatory) [22]. This is how, in the process of discovering new
antimicrobials, it is necessary to optimize medicinal chemistry
methods in conjunction with the costs [21,23].

Policies and regulations: Likewise, the change in drug evaluation
policies both in vitro, in vivo and in clinical studies has made the
development of new products difficult for an increasingly demanding
market. [21,22].

Reimbursement satisfaction: Perhaps this is the most controversial
aspect of antibiotic research where the low rate of return for an average
treatment of 10-14 days does not make the investment profitable
compared to chronic diseases [18].

The evaluation of natural products has drastically decreased in
recent years due to the rise of combinatorial chemistry and methods of
high throughput screening [24]. Limiting research on antibacterial,
because despite the availability of a material with greater chemical
diversity requires structural isolation and elucidation [25-27]. In this
way the soil has been the most researched environment with the largest
number of products isolated from the organisms that inhabit it [28].
Among them the species with the highest production of secondary
antimicrobial metabolites are streptomyces, bacillus, and myxococcus
species [26]. Also microorganisms represent the largest source of
natural products to date in where 45% are produced by actinomycetes,
38% by fungi and 17% by unicellular bacteria [29,30]. Evaluating the
causes of the decrease in the isolation of new chemical entities Berdy
(2012), has determined the following factors [31]:

1. Use of chemical libraries instead of microbial products.
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2. Scientific failure for insisting on evaluating material that is not
chemically diverse with methods with low clinical prediction.

3. Likewise, the investment and return costs do not match for the
financing entities [31].

Also in order to decrease the weaknesses of the search for new
microbial metabolites and increase the rate of discovery it is important
to take into consideration:

1. Perform rational bio prospecting of promising new sources of
natural products (endophytes) [32].

2. Develop new screening methods with high clinical predictability
[33].

3. Implement innovative models of evaluation of therapeutic targets
on the pathogenesis of infectious diseases [34].

It is also important to focus efforts towards the development of a
personalized therapy that prevents the emergence of resistance in the
different environments where it occurs [35,36].

In this order of ideas we must transcend the merely economic aspect
to obtain new drugs with which to address the public health problems
of our time [37]. Under the aforementioned three trends must be taken
into consideration for the discovery of new antibiotics:

1. Look for new chemical entities with novel mechanisms of action
2. Develop new compounds from chemical entities with proven

mechanism of action
3. Develop new formulations with chemical entities that have

demonstrated activity in order to enhance it [38].

However, antibiotic discovery is a process that involves risks. For
that reason pharmaceutical companies obtain new antibiotics from
chemical variations of existing [39].

Natural products are a fundamental part of drug discovery and
contributed to obtaining the most available antimicrobial agents. Such
rational methods in discovery of new antibiotics should be applied to
existing multitargets and those still to be defined by bioinformatic
techniques. Finally, natural products should not be discards. Because
provided the innovation and the power of chemical diversity for to
realize a necessary impact in public health in the golden age of
antibiotic resistance.
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