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The Price we Pay for Overdose of Antibiotics: 
Is there any Alternative?

Introduction
More and more antibiotics becoming useless; many bacterial 

species have become drug resistant because of overdose of these 
drugs [1]. Not just because of only drug resistance, even imbalance 
of bacterial strains in microbiota can be the cause of serious health 
issues [2]. We must rebuild our defenses against deadly bacteria. 
Do we have any alternatives to existing antibiotics?

Approaches towards Elimination of Antibiotics

Recently researchers have found some alternatives to attack 
bacteria without using antibiotics.

Genetical approach

This approach is very effective. The bacterial genetic materi-
al (DNA and/or RNA) is attacked by synthetic peptide-conjugated 
phosphorodiamidate morpholino oligomer (PPMO) [3]. This com-
pound 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 [4].

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 caus 
es many deaths and hospitalizations among humans worldwide. 
Specialists at the University of Leicester and AmpliPhi Biosciences  

 
Corporation have found phages, viruses that eat bacteria, to spe-
cifically 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.

“The key advantage of using phages over antibiotics lies in 
their specificity. A phage will infect and kill only a specific strain 
or species of bacteria. This is particularly important when treating 
conditions like C. diff infections, where maintenance of the natural 
balance of gut bacteria greatly reduces the chance of relapse,” Dr. 
Martha Clokie, from the University of Leicester’s Department of In-
fection, Immunity and Inflammation, said in a statement. AmpliPhi 
is funding the development of these C. diff phages and hopes to 
have a mixture ready for clinical trials soon [5].

Fecal microbiota transplant

Fecal microbiota transplant (FMT) is the process of transplan-
tation of fecal bacteria from a healthy individual into a recipient. 
FMT involves restoration of the colonic microflora by introducing 
healthy bacterial flora through infusion of stool, e.g. by enema, oro-
gastric tubeor by mouth in the form of a capsule containing freeze-
dried material, obtained from a healthy donor [6,7]. FMT has been 
used experimentally to treat other gastrointestinal diseases, includ-
ing colitis constipation, irritable bowel syndrome, and neurological 
conditions such as multiple sclerosis and Parkinson’s by removing 
imbalance of gut microbiota [2]. A limited number of studies have 
shown it to be an effective treatment for patients suffering from 
Clostridium difficile infection (CDI), whose effects can range from 
diarrhea to pseudomembranous colitis. The mechanism of action 
of fecal microbiota transplant works by restoring the imbalance 
[2,8,9].
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To take care of health issues of next generation we must stop the use of antibiotics. However, we must find the ways and means to control the 
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A.	 Bacterial interference

B.	 The restoration of missing components of the flora

C.	 Production of antimicrobial agents (Bacteriocins)

Nanotechnologal approach

Nanoparticles are increasingly used to target bacteria as an 
alternative to antibiotics. Nanoscience can offer various accurate, 

economical and less time-consuming methods, which will help to 
avert microbial spread and its consequences. The antibacterial 
activity of nanoparticles is poorly understood; however, currently 
accepted mechanisms include oxidative stress induction, metal ion 
release, and non-oxidative mechanism. The multiple simultaneous 
mechanisms of action against microbes would produce multiple si-
multaneous gene mutations in the same bacterial cell for antibacte-
rial resistance to develop (Figure 1).

Figure 1: Showing various mechanism of action of bactericidal drugs.

Therefore, it is difficult for bacterial cells to become resistant 
to nanoparticles [10]. A team of researchers from Jackson State 
University, USA has developed a new popcorn-shaped iron-
magnetic core gold plasmonic shell nanoparticles for surface-
enhanced Raman spectroscopy (SERS) detection and photothermal 
destruction of multiple drug resistant (MDR) Salmonella bacteria. 
They have also reported that the same core-shell nanoparticle can 
be used in combination with near infrared (NIR) light to form light-
directed nanoheaters for hyperthermic destruction of MDR [11]. 
Silver has been used as an antimicrobial agent for more than 100 
years, however, now silver nanoparticles are even incorporated in 
such products as plastic food containers, medical materials, and 
clothing just to fight with bacteria [12].
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