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Abstract

The emergence of antibiotic-resistant microorganisms as
Pseudomonas aeruginosa has pushed efforts to find safe alternatives of
antibiotics as probiotics which include Lactobacilli strains with a large
antibacterial and anti- biofilm effects against different pathogenic strains.
Antibiotic susceptibility test and antibiogram were done for 35 isolated P.
aeruginosa strains from ICU patients followed by assessment of
Lactobacillus  acidophilus as  antibacterial and antibiofilm
formation/removal against them by using different methods. The results
showed that among the 35 P. aeruginosa strains, 1 (2.8%), 2 (5.7%), and
32 (91.4%) were PDR, XDR, and MDR, respectively. The effective
antibiotics against them was Aztreonam. L.acidophilus with ATCC 4356,
showed powerful inhibition and anti-biofilm effects against all isolated P.
aeruginosa strains. It significantly inhibits biofilms by 68.52% with mean
optical density reading 0.72 + 0.44 and removes already formed biofilms
by 43.8 % with mean optical density reading 1.28 + 0.65. It was
concluded that L.acidophilus can be used in bio-control of different
antibiotic resistant biofilm producing P.aeruginosa strains.

Key words:
Antibiotic resistance. Lactobacillus-acidophilus. Probiotic.Pseudomonas-
aeruginosa



Introduction

Bacterial biofilms are complex structured communities of bacterial
cells enclosed in a self-produced polymer matrix that is attached to a
surface. Biofilms protect and allow bacteria to survive and thrive in
hostile environments. Bacteria within biofilms can withstand host
immune responses and are much less susceptible to antibiotics and
disinfectants when compared to their planktonic counterparts. Diseases
associated with biofilms require great methods for their prevention,
diagnosis and treatment (Tremblay et al., 2014).

P. aeruginosa causes a threatening diseases world wide especially
in compromised immunity . it's one of the most common causes of
recurrent UTI. The emergence of multidrug-resistant (MDR), extensively
drug-resistant (XDR), and pan-drug-resistant (PDR) strains of P.
aeruginosa that are treated difficulty with current antibiotics causes wide
efforts for finding an alternative approach for treatment (Gomila ,et al.,
2013 ; Ha D, O'Toole ,2015)

Probiotics are defined as live nonpathogenic microorganisms that
when administered in adequate amounts confer a health benefit on the
host, The use of probiotics especially L.acidophilus as safe and natural
live microorganisms against other microorganisms are considered as an
alternative to antibiotics (Hill, et al.,2014; Chatterjee , et al., 2015)

As a probiotic, L.acidophilus can be active as microbial barriers
against pathogens by competition with them for binding sites,
enhancement of the host’s immune responses and production of
antimicrobial substances as hydrogen peroxide , organic acids like lactic,

formic, acetic, propionic and butyric acids together with proteinaceous
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compounds as bacteriocins, bacteriocin-like components (Marianelli et
al, 2010).

L.acidophilus has potent activity of biofilm inhibition/removing, in
addition to its antibacterial effect. This proposes it as potential probiotics
for bio-control of antibiotic-resistant P. aeruginosa strains as alternative
to antibiotics (Shokri et al ., 2018).



