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CHAPTER ONE INTRODUCTION

Introduction

Ear infections, otitis media and otitis externa, are common worldwide conditions
that affect both genders in all age groups; infants, children, and adults. Otitis media
(OM) is an infection of the middle ear that affects patients, children, and
outpatients who use antibiotics randomly (Meherali et al., 2019). The
consequences of OM infection include hearing loss, recurrent acute otitis media,
persistence of middle ear effusion, mastoiditis, and chronic otitis media (Protasova
et al., 2017). Otitis externa (OE) is an infection of the skin of the outer ear canal
that is characterized by acute otalgia, ear discharge, and hearing loss in all age
groups. Otitis externa has a significant influence on the quality of someone’s

lifestyle, sleep, and work or exercise (Barry et al., 2021).

Otitis media is a polymicrobial infection caused by viruses, bacteria, fungi, or a
combination of these microbial agents. In regards to bacterial otitis media,
Streptococcus pneumoniae, Moraxella catarhalis, and Haemophilus influenza are
the most commonly caused acute cases (AOM) (Ubukata et al.,, 2018).
Pseudomonas aeruginosa, Proteus spp., Klebsiella pneumonia, Escherichia coli, as
gram-negative species, and Staphylococcus spp., as gram-positive species, are the
most etiological agents of chronic infections . The most predominant pathogens
associated with otitis externa are Pseudomonas aeruginosa and Staphylococcus

aureus.

These microbial agents, such as gram-negative species, in addition to causing
otitis media infection, can infect every system in the human body, including the
digestive system, neurological system, urinary system, and bloodstream, producing
diarrheal gastroenteritis, urinary tract infections, bacteremia, and meningitis. While
gram-positive bacteria such as Staphylococcus aureus, which are found on the skin

and mucous membranes, also cause multiple human infections, including
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CHAPTER ONE INTRODUCTION

bacteremia, infective endocarditis, skin and soft tissue infections (e.g., impetigo,
folliculitis, furuncles, carbuncles, cellulitis, scalded skin syndrome, and others),
osteomyelitis, septic arthritis, prosthetic device infections, pulmonary infections
(e.g., pneumonia, empyema, gastroenteritis, meningitis, toxic shock syndrome, and

urinary tract infections) (Lee et al., 2016).

There are several factors that contribute to the development of otitis media,
including cold infections, influenza, allergies, and asthma, in addition to age,
gender, socioeconomic status, poor hygiene, breastfeeding, and others (Ardc and
Yavuz, 2018).

Controlling of such infection is a challenging issue. Antibiotics are commonly
prescribed by physicians in order to eliminate the bacterial otitis media. However,
abuse and/ or overuse of these antibiotics lead to develop and emerge of multi-
drug-resistant bacteria which are an important health problem associated with
increasing mortality and morbidity rates. Furthermore, antibiotic resistance of
otopathogens are mostly related to their capability to polymicrobial biofilms
formation (Chan et al., 2017)

Biofilms defined as bacterial clusters that are adhered to a surface and to each
other and embedded in a self-produced matrix composed of proteins (for example,
fibrin), polysaccharides (for example, alginate), and extracellular DNA (Paluch et
al., 2020).

Therfore, it is important to find an alternative antimicrobial therapies that are
inhibit/kill the resistant microorganisms and possess long-term effect such as

selection of the nanoparticle, essential oils, and probiotics (Deyno et al ., 2019).

Probiotics are defined by the World Health Organization (WHO) as living
microorganisms that provide a health benefit to the host when given in sufficient
amounts (FAO/WHO, 2002; Hao et al., 2015)
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CHAPTER ONE INTRODUCTION

Antimicrobial activity of Lactic Acid Bacteria (LAB) and their metabolite (S)
alone and in combination with traditional antibiotics were reported in many
publications. Antimicrobial combinations have advantages include; lowering the
doses of the antimicrobials that used to control infections, in addition to reduce
the cost and toxic side effects when antibiotics were administered alone in high

concentrations.
The aim of the study:

Investigation of biological activity of Lactic Acid Bacteria in combination with
antibiotic Ciprofloxacin against bacterial spp. isolated from patients with otitis

media due to the anti-microbial resistance development .
For this aim, the following goals were performed:

1-  Isolation and identification of bacterial species isolated from otitis

media by bacteriological and biochemical methods.

2-  Co-culturing and co-aggregation of the tested LAB with the
pathogenic bacteria isolated from otitis media and externa site into the same
culture media to evaluate LAB capability of competition and aggregation with

the isolated bacterial pathogens.

3-  Antimicrobial activity of LAB and their metabolite (s) alone and in
combination with the conventional antibiotics and determine their minimum

inhibitory concentration (MIC) when combined together .

4-  Evaluation of anti-biofilm activity of Bio-surfactant (BS) and Cell
Free Supernatant (CFS) of LAB against isolated pathogens using broth micro

dilution to determine their minimum biofilm inhibitory concentration .
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