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1. Abstract

Over the period, due to evolutionary constrains, gene
mutations, changes in micro- and mega- environment
gave a tool to bacteria to adopt for survival in the
hostile environment. When they are exposed with
broad spectrum antibiotics, they have adopted to live
and become resistant to antibiotics. In this review
many preventive and curative strategies has been
described to avoid antibiotics. These lines of
treatments would not give chances to microbes to
become drug resistant. “Prevention is better than
cure” adopting this strategy we have described
immunochemicals and many herbal medicines which
will prevent infections. Also given importance to
maintain proper balance of micro biota in the gut by
replacement of the lost (may be due to many reasons)
species which are considered necessary for
maintaining a balance in bacterial population.

2. Introduction

Omni present microorganisms can either be harmless
to the host, or they can be highly dangerous to the core
that they can take away the life of the host [1]. Over
the period, due to evolutionary constrains, gene
mutations, changes in micro- and mega- environment
these micro biota change their morphological features
to suit the environment. Some scientists even
conjecture their presence on other planets and even in
space because of their property that they can grow at

high temperature without even photosynthesis [2,3].

Bacteria are the best example to adapt and survive in
hostile environment [4]. A systems perspective is
needed to help understand the complex host-bacteria
interactions  and  their  association  with
pathophysiological phenotypes so that alterations in
the composition of the gut micro biota in disease
states can be reversed [5,6]. In addition to Killing,
antibiotics create imbalance between pathogenic and
beneficial bacteria which causes more damage
compared to fresh invasion of pathogens [5]. The need
for novel antibiotics comes from the relatively high
incidence of bacterial infection and the growing
resistance of bacteria to conventional antibiotics [6].
Overuse of antibiotics have also created ‘SuperBugs’,
because of these reasons antibiotic era is fast fading
[7]. Consequently, new methods for reducing
bacterial activity (and associated infections) are badly
needed. More and more antibiotics becoming useless;
many bacterial species have become drug resistant
because of overdose of these drugs [7]. Not just
because of only drug resistance, even imbalance of
bacterial strains in micro biota can be the cause of
serious health issues [5].

We must rebuild our defences against deadly bacteria
by changing the strategies of the treatment; do we

have any alternatives to existing antibiotics?
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and curative approaches. Immunochemicals and
biologics. These are the products that are produced
from living organisms or contain components of
living organisms. Types of biologic drugs include
vaccines, blood, blood components, cells, allergens,
genes, tissues and recombinant proteins. Antibody-
based drugs offer new mechanisms of action and
greater specificity. A vaccine is
a biological preparation that provides active acquired
immunity to a particular infectious disease [8].
A vaccine typically contains an agent that resembles
a disease-causing microorganism and is often made
from weakened or killed forms of the microbe, its
toxins, or one of its surface proteins. A preventative
vaccine is administered to a person who is free of the
targeted infection. By introducing a part of the
microbe or an inactive microbe (which acts like a
decoy) into the body, the immune system reacts by
producing antibodies. The most common and
serious vaccine-preventable diseases tracked by the
World Health Organization are: diphtheria,
haemophilus influenza serotype b infection, hepatitis
B, measles, meningitis, mumps, pertussis,
poliomyelitis, rubella, tetanus, tuberculosis and
yellow fever.

The bacterial genetic material (DNA and / or RNA) is
attacked by synthetic peptide-conjugated
phosphorodiamidate morpholino oligomer (PPMO)
(Genetical approach), or bacteria can be killed by
specific viruses, or by restoration of missing
components of the flora from faecal microbiota to
balance the missing population and by recently
developed [5,9]. Nanotechnologal approach where
many types of nanoparticles and nanocomposites are
used to target bacteria as an alternative to antibiotics
[10]. Many traditional organic substances such as
Manuka honey, tea tree and clove oil and curcumin
are also in vogue. Recently, researchers have found
some alternatives to attack bacteria without using
antibiotics [11].

2.2. Faecal Transplants: Transplantation of

faces from a healthy donor into another person to
restore the balance of bacteria in their gut. Faecal
transplants may help treat gastrointestinal infections
causing severe diarrhea and other conditions. A
difficult-to-treat life-threatening bacterial infection of
Clostridium difficile, also been treated with Faecal,
most patients' symptoms went away within 48 hours
of the procedure, In a 2013 study,[12] researchers
processed donor faecal matter until it contained only
bacteria that they could put in a pill and found that the
pills were well tolerated by patients with Clostridium
difficile. Five out of nine patients who received faecal
bacteria were cured immediately of their infections,
compared to five of 11 in the group getting antibiotics.
Three of the four remaining patients who got faecal
bacteria then got antibiotics; two were cured within
days [13-17].

2.3. Exercise: There are ftrillions of microscopic
organisms in the gut that play a crucial role in our
overall health and function of the body. During
moderate exercise, immune cells circulate through the
body more quickly and are better ableto Kkill
bacteria and viruses. Cortisol and adrenaline, known
as the stress hormones, raise blood pressure and
cholesterol levels and suppress the immune system.
Research showed that exercise also improves the gut
bacteria. Exercise can change the composition of
population of gut microbiome.

To measure the benefit of exercise against
inflammation in the gut, Woods and colleagues
performed the first exercise Faecal microbiome
transplant in mice and published the results in 2017.
They took faecal matter from mice that exercised and
those that didn’t and transferred the material into
germ-free mice. Then, once the microbiota had
established itself in the recipients, the team gave the
animal’s drugs, inducing extreme inflammation in the
colon. Mice that received gut microbes from active
donors loss less body weight and had fewer symptoms
of inflammatory disease compared with mice that

received microbes from sedentary animals [18].
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Whether a similar protocol could help people
suffering from irritable bowel syndrome-marked by
persistent inflammation-remains to be tested.
Therefore the exercise can be used as a treatment to
maintain the balance of the microflora or to rebalance
his eventual dysbiosis, thus obtaining an improvement
of the health status. Nevertheless further studies are
needed to fully understand the mechanisms that
determine changes in the composition and functions
of the microflora caused by exercise and all their
related effects. Although exercise-altered microbiota
could be an approach for the treatment of diseases
associated with alterations of the intestinal microflora,
very few studies have investigated the beneficial
effects of exercise on the microflora composition in
relation to disease [19].

2.4, Genetic Approach: This approach is very
effective. The bacterial genetic material (DNA and/or
RNA) is attacked by synthetic peptide-conjugated
phosphorodiamidate morpholino oligomer (PPMO)
[9]. This compound has been proved to be the
bacteria’s new worst enemy; even superbug
Clostridium difficile is killed by this newly
synthesized compound. Unlike antibiotics, PPMO can
silence specific genetic targets by disrupting the
bacterial gene’s synthesizing capacity. Although,
there is no issues about the efficacy of PPMO, issues
of its toxicity need to be addressed in further testing
before it can be used in humans. The mechanism that
PPMOs use to kill bacteria is revolutionary and
therefore bacteria can not develop resistance to this;
as they have developed for conventional antibiotics
[9].

2.5. Viral Attack: Superbug Clostridium difficile is
one of the natural microbes found in the gut, but
chronic antibiotic use can make it go haywire. It’s also
one of the many superbugs turning up at hospitals. It
causes many deaths and hospitalizations among
humans worldwide. Viruses that eat bacteria, to
specifically target C. diff. They work by attaching to

bacteria as a host, injecting their DNA-which

replicates and causing the bacterial cell to burst open.
Researchers say these phages are effective against 90
percent of the most clinically relevant C. diff strains
in the United Kingdom. AmpliPhi is funding the
development of these C. diff phages and hopes to have
a mixture ready for clinical trials soon [20].

2.6.  Phage Therapy: Phages, short for
bacteriophages, are bacteria-specific viruses that have
been used as a treatment against pathogens with an
estimated 1031-1032 phages in the world at any given
time [2], they make up the most abundant biological
entity on Earth and play a crucial role in regulating
bacterial populations. Conventionally, phage therapy
relies on the use of naturally-occurring phages to
infect and lyse bacteria at the site of infection [21].
Phage therapy is widely being reconsidered as an
alternative to antibiotics. Currently, bioengineered
phages and purified phage lytic proteins specifically
against multidrug-resistant bacterial infections are
used, as either an alternative or a supplement to
antibiotic treatments. Although much is still unknown
about the interactions between phage, bacteria and
human host, the time to take phage therapy seriously
seems to be rapidly approaching [22].
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Figure 1: Showing various mechanism of action of bactericidal

drugs for killing bacteria. Adopted from (Gupta and Asha, 7).
2.7. CRISPR Technology: Jennifer Doudna and

Emmanuelle Charpentier share the 2020 Nobel
chemistry prize for their discovery of this technology.

A new CRISPR tool could be instrumental in
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preventing pathogenesis of human bacterial infections
and plasmid-borne antibiotic resistance genes and
virulence determinants. To achieve this system,
researchers developed a proactive genetic system, or
ProAG, that uses self-copying mechanisms to scrub
antibiotic resistance. Plasmid-encoded antibiotic
resistance determinants can be targeted by CRISPR
gRNA/Cas9 systems in bacteria Genes conferring
antibiotic resistance are often found on plasmids,
circular forms of DNA that can replicate
independently of the bacterial genome. Amplification
effects of these plasmids can lead to the transfer of
antibiotic resistance among bacteria. Recently
Valderrama et al [23] have developed several cut-and-
destroy methods but have had only moderate success
with them. The system relies on a self-amplifying
"editing” mechanism that increases its efficiency
through a positive feedback loop. The success of this
system is attributed to the precise insertion of the
gRNA into the targeted cleavage site with appropriate
cargo sequences, which reduced antibiotic-resistant
colonies.

While Pro-AG is not yet ready for treating patients, a
human delivery system carrying Pro-AG could be
deployed to address conditions such as cystic fibrosis,
chronic urinary infections, tuberculosis and infections
associated with resistant biofilms that pose difficult
challenges in hospital settings "It's possible that this
attachment is a common feature in many type IV pili
expressing enteropathogens such as Vibrio cholerae
and constitutes a new therapeutic target against such
bacterial pathogens."

Their research results will lead to the development of
not only new vaccines for Enterotoxigenic E. coli
(ETEC), but also anti-adhesion agents for preventing
the binding of proteins implicated in bacterial
attachment.  Anti-adhesion agents can rinse
pathogenic bacteria out from the body without
destroying them, so there is no danger of producing

drug-resistant bacteria. These agents, once developed,

will act as a novel treatment approach that may serve
as an alternative to antibiotics.

2.8. Nanotechnology: The need for novel antibiotics
comes from the relatively high incidence of bacterial
infection and the growing resistance of bacteria to
conventional antibiotics. Consequently, new methods
for reducing bacteria activity (and associated
infections) are badly needed Nanotechnology may be
particularly advantageous in treating bacterial
infections. Nanoparticles (NPs) are increasingly used
to target bacteria as an alternative to antibiotics. . The
antibacterial mechanisms of NPs are poorly
understood, but the currently accepted mechanisms
include oxidative stress induction, metal ion release
and non-oxidative mechanisms. The multiple
simultaneous mechanisms of action against microbes
would require multiple simultaneous gene mutations
in the same bacterial cell for antibacterial resistance
to develop; therefore, it is difficult for bacterial cells
to become resistant to NPs [24,25].

2.9. Many Traditional Organic Substances: Long
ago In Ayurveda herbal medicines were used in
addition to some animal product and some minerals
(ashes) to control all sorts of diseases [11]. They used
the same herb for preventing as well curative purposes
depending on doses. In the middle ages many
infectious diseases were conquered through the
discovery of antibiotics and antiviral agents.
However, due to immergence of the antibiotic-
resistant strains and mutant microorganisms that are
more powerful than the existing ones in recent times,
again natural products have been as widely used as
chemical drugs against infectious diseases. However,
since natural products are the byproducts of empirical
medicine, they lack scientific validation. Currently,
various scientific experiments are being conducted to
fill this gap by evaluating the efficacy of natural
product [26-28].

2.10. Manuka: Manuka honey is sometimes referred
to as medicinal honey because it has a high

antibacterial activity and has been shown to be good
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for wound healing and can help to relieve sore throats,
mouth ulcers, sore gums and possibly indigestion,
Debenham explained. Tea tree oil is an essential oil
distilled from the leaves of the native Australian
plant Melaleuca alternifolia. In recent decades,
its popularity has grown in other areas of the world as
an alternative and complementary treatment. Today,
tea tree oil is commonly found in cosmetics, topical
medicines and household products [29]. Tea tree oil is
best known for its antibacterial, Anti-inflammatory
and antifungal activity [30,31]. Other research
indicates that a type of bacteria associated with bad
breath may be treated with tea tree oil and alpha-
bisabolol, the active component in chamomile [32].
2.11. Fights Infections: Traditionally clove oil, has
been used for easing digestive upset, relieving pain
and helping with respiratory conditions. Research has
found that clove oil may have benefits for dental and
topical applications, for treating infections and even
fighting cancer [33]. Blessed with a multitude of
antiseptic properties, clove oil can be used to treat
cuts, wounds, fungal infections, insect bites and
even stings. However, direct application of clove oil
may prove harmful. If the wound is too sore, it is
advisable to dilute clove oil by adding almond or
coconut oil. These carrier oils will prevent your
sensitive skin from burns that can be caused by direct
application of clove oil.

2.12. Curcumin: Turmeric and especially its most
active compound have many scientifically-proven
health benefits, such as the potential to prevent heart
disease, Alzheimer's and cancer [34]. It's a potent anti-
inflammatory and antioxidant and may also help
improve symptoms of depression and arthritis.
Turmericand  especially its  most  active
compound curcumin have many scientifically-proven
health benefits, such as the potential to prevent heart
disease, Alzheimer's and cancer. It's a potent anti-
inflammatory and antioxidant and may also help
improve symptoms of depression and arthritis.

3. Conclusion

Microorganisms are much simpler than human being,
but Nature has given certain special features to them.
Bacteria and other microorganisms divide rapidly,
which increases the likelihood for higher mutation
rate in turn when they are exposed to antibiotics there
are fair chances to evolve antibiotic-resistant mutants.
Resistance is  multifaceted and  therefore
microorganisms have ample opportunity to evolve
and become resistant to entire antibiotic classes over
the period. In addition, the misuse of antibiotics to
treat viral diseases (e.g., the common cold)
unnecessarily exposes patients and their bacteria to
antibiotics and fails to treat the actual disease being
experienced. This ease of access only increases
exposure and subsequently the risk of resistance.
Broad-spectrum antibiotics: they kill not only harmful
pathogens, but “good” bacteria that make up the
microbiome within humans. Doing so results in the
development of resistance in the target pathogen as
well as the members of healthy microbiome, which
can then transfer resistance to pathogens they
encounter, further spreading the problem. Killing of
the healthy microbiome has been linked not only to
the development of Clostridium difficile diarrhea but
also diabetes, obesity, immune defects and antibiotic
resistance spread through gene transfer.

In order to resolve these issues, we have to avoid use
of broad-spectrum antibiotics and adopt the Pathogen-
specific strategies. Even before this, as discussed, we
should give more stress to herbal medicines to prevent
infections, this way we will be less exposed to
antibiotics.
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