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Chapter one INTRODUCTION

INTRODUCTION

Infectious diseases is one of the leading causes of morbidity and mortality
worldwide. The world health organization (WHO) and centers for disease control
(CDC) have expressed serious concern regarding the increase in the development of
multidrug resistance bacteria. Therefore, the antibiotic resistance emergency is one
of the most problematic issues in global public health. Antibiotic resistance is
associated with the lack of new antimicrobials. This has prompted the researchers
worldwide to develop novel and effective antimicrobial compounds and to develop

novel delivery and targeting strategies (Singer et al. 2016).

Bacteria have developed many ways by which they become resistant to
antimicrobials. Among those are enzyme inactivation, decreased cell permeability,
target protection, target overproduction, altered target site/enzyme, increased efflux
due to over-expression of efflux pumps. Other more complex phenotypes, such as
biofilm formation and quorum sensing which are related resistance to antibiotics in

bacteria (Davies and Davies, 2010).

Different strategies, such as using of nanostructured materials, are being
developed to overcome bacteria resistance. Nanostructured materials can be used to
convey antimicrobials, to assist in the delivery of novel drugs or eventually, possess
antimicrobial activity by themselves. Additionally, using nanoparticles may avoid
drug resistance mechanisms in bacteria and associated with their antimicrobial
potential, inhibit biofilm formation. Other strategies, including use of plant-based
antimicrobials incombination with nanoparticles to overcome toxicity issues, are
also being investigated (Laxminarayan et al., 2013). Coupling nanoparticles and
natural-based antimicrobials to inhibit the activity of bacterial efflux pumps;

formation of biofilms; interference of quorum sensing; and possibly plasmid curing,
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are just some of these strategies to combat multidrug resistant bacteria. However,
the use of nanoparticles still a challenge to the therapy and much more research is
needed in order to overcome microbial resist to antibiotics. Use of generally
recognized as safe (GRAS) microorganisms like Lactobacillus spp. and other
Lactic Acid Bacteria (LAB) strains were used for the synthesis of silver (Ag)
nanoparticles (NPs) (Korbekandi et al., 2012). The genus Lactobacillus are rod-
shaped bacteria and they have many strains are commercially available as
probiotics with health-promoting properties. It belongs to the group of lactic acid
bacteria (LAB). One of the new and prospect areas of LAB applications is
nanobiotechnology field. Biological methods of nanoparticle synthesis using
bacteria have offered an ecologically friendly and reliable alternative to chemical
and physical methods Ag NPs are considered as a valuable alternative for ionic
silver and have been widely used as an effective bactericidal agent against
pathogenic bacteria, including antibiotic resistant strains (Narayanan and Sakthivel
2010).

The main objective of this study:

Biosynthesis of Ag nanoparticles by using local isolates of Lactic acid bacteria
and determine the characters, properties and its antibacterial inhibitory effects

against multidrug resistance pathogenic bacteria.
These can be established by:
1- Isolation of Lactobacillus spp. from the provincial fermented food.

2- Isolation and identification of pathogenic bacteria from different clinical samples
in Baqubah Teaching Hospital and Al- Batoul Hospital.

3- Determine the sensitivity of isolated bacteria to classical antibiotics and

determine the multidrug resistance antibiotics bacteria.
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4- Biosynthesis of Silver nanoparticles (Ag/AgCl NPs) by the CFS (whey) of

Lactobacillus spp.

5- Study the characteristics of (Ag/AgCl NPs) by using: UV-vis spectroscopy,
Atomic force microscope (AFM), Scanning electron microscope (SEM), X-ray

Diffraction (XRD) analysis and Fourier transform infrared spectroscopy (FTIR).

6- Study the antibacterial activity of silver nanoparticles on clinical isolate (in vitro)
and determination of minimum inhibition concentration (MIC) of Ag/AgCl

nanoparticles against clinical isolated of pathogenic bacteria.
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