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Abstract:

Pseudomonas aeruginosa became an important cause of wound and burn infections
and serious mortality in burn patients. The virulence factors of these bacteria
including their capacity to form biofilm, their ability to hold antibiotics resistance
genes as well as rapid motility in vivo and in vitro. Thus the present study was
designed to highlight some the virulence factors among different strains of
Pseudomonas aeruginosa. All isolated strains (10 isolates) had the capacity to produce
biofilm ,one of them (No.3) has shown high level of biofilm (OD.2.5) and it was
resisted to most antimicrobial agents; for this reason further investigation was carried
out including gene expression by PCR technique and motility. Results showed that all
strains were able to resist most common antibiotics; the molecular study for Strain 3
gave clear band of gene size 1.2pb which is responsible for resistance to
aminoglycoside group. Understanding the virulence factors mechanisms of
Pseudomonas aeruginosa is of a big importance in order to reduce the mortality in
burn patients.

Introduction: patients.(2) Pili and flagella of
Pseudomonas aeruginosa elaborates a P.aeruginosa play an important role in
large number of virulence factors bacterial virulence while the mutant
inluding biofilm formation, production of ~ strains ~ will  lose their  virulence
exotoxin and proteolytic enzymes and capacity.(3,4).P.aeruginosa has a large
multidrug resistance ability (1). Almost and  complex  genome,  genomic
all the clinical cases of P.aeruginosa sequencing of this bacterium isolated
infection can be associated with the from wound indicated that this strain has
compromise of the host defense @ genome size of 6.3Mbp and contains
mechanism especially in burn patients, in 5,570 predicted outer reading frame
this scenario P.aeruginosa utilize their (ORF). (5) Multidrut g resistance ability
own virulence factors to invade body and of P.aeruginosa is one of the most
increase the mortality rate among burn important challenges for physion during
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through therapeutic regime; the genome
sequence of this bacterium confirmed the
presence of gene cassettes encoding
antibiotic resistance elements.
Transposable elements that affect on
gene expression play an important role
with other gram negative bacterial genes
by spreading through environment and
causing gene diversity (6). Strains of P.
aeruginosa secrete a variety of redox-
active phenazine compounds, the most
well studied being pyocyanin. Pyocyanin
Is responsible for the blue-green color
characteristic of Pseudomonas spp. It is
considered both as a virulence factor and
a quorum sensing signaling molecule for
P. aeruginosa. Pyocyanin is an
electrochemically active  metabolite,

involved in a variety of significant
biological activities including gene
expression, maintaining  fitness  of

bacterial cells and biofilm formation. It is
also recognized as an electron shuttle for
bacterial  respiration and as an
antibacterial and antifungal agent.(7).

Materials and methods:

This work was carried out on ten
strains of Pseudomonas aeruginosa obtained
from burned patients. All strains were
pyocianin produce and they were subjected
for further investigations to compare their
virulence factors.

Biofilm formation test: the biofilm
formation protocol was adapted from that of
O’Toole and Kolter. 11 Polystyrene 12- by
75-mm tubes containing 0.5 ml of LB
medium (LB Consist of salts, yeast extract
tryptone ) were inoculated from overnight
LB cultures and incubated at 37°C without
agitation. triplicate tubes were rinsed
thoroughly with phosphate buffer saline
(PBS), and a 1% solution of crystal violet
was added to stain the attached cells. After
10 to 15 min of incubation at room
temperature, the tubes were rinsed with
PBS, and the biomass of attached cells
(biofilm) was quantified by solubilization of
the dye in 2 ml of 95% ethanol. The
absorbance was measured using ELISA
plate reader at 454nm (7).

Motility assay: Swimming. Tryptone swim
plates (1% tryptone, 0.5% NaCl, 0.3% agar)
were inoculated with a sterile toothpick and
incubated for 16 h at 25°C. Motility was
then assessed qualitatively by examining the
circular turbid zone formed by the bacterial
cells migrating away from the

point of inoculation.

Sensitivity to antimicrobial agents: Disc
diffusion method was carried out according
to the method of Bauer et al 196. 8. Ten
strains of pseudomonas aeuginosa were
tested invitro, bacteria were inoculated on
Muller Hinton Agar. Antibiotics discs were
applied by using aseptic technique including
(Ampicillin, Aguamantin, Colistin
Ciprofloxacin, Cotrimazol , Cephalexin ,
Gentamicin, Nalidexic Acid, Tetracyclin,
Trimethoprim sulfamethoxazol) . Plates
were incubated at 37C for 18 hours and the
zone of inhibition was measured to the
nearest whole millimeter .

Molecular study for Pseudomonas

aeruginosa 9 reference

Bacterial stain: Pseudomonas aeruginosa
strain no 3 was chosen for further molecular
test, since it showed high level of biofilm
formation and multidrug resistance criteria,
Gantamicin was the target gene for
molecular study, therefore forward and
reverse primers  were designed using
advance available soft ware, for molecular
study DNA was extracted using DNA
extraction kit, Bam Ill restriction enzyme
was used, (20ul was prepared including 18
pl Master mix and 2 pl genomic DNA,
Master mix including Tag polymerase

enzyme, buffer , forward primer
TCGTCAAGCAGGAAGTGC and reverse
primer TTTCGTTCAGCACCTGCG,

nanopurified water, PCR thermal cycler
was set with annealing temperature 58C. gel
documentation was done to observe the
presence of bands in comparing with DNA
ladder(control).9
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Results and discussion:

Biofilm formation was detected in all strains of pseudomonas aeuginosa , strain No 3 showed
higher OD level in biofilm production Fig (1) all stains had the ability to produce biofilm with
different OD level in comparism with contol (LB medium only).

OD 454 nm

Biofilm formation of Pseudomonas
aeruginosa at 37C

Pseudomonas aeruginosa strains

Fig(1) Biofilm formation of Pseudomonas aeruginosa at 37C

Variation in biofilm formation could be due
to the differences among strains motility or
acquiring more genomic cassett that enhance
bacterial activity although environmental
factors found to be an important factors
effecting bacterial growth and virulence
including biofilm formation (Data not seen).
(Stoodly et al 2002)° demonstrated that

biofilm formation among P.aeruginosa
strains may affected by the presence of
carbon source, carbon may support the
growth, also the presence of glucose
presence in environment of bacteria , certain
mechanism of biofilm formation like
mushroom  shaped  multicelluar  may
produced.™
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Fig (2) Growth curve of Pseudomonas aeruginosa strains
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Fig (2) demonstrate the growth curved of
different P.aerumonas strain, strain no 3
showed high rate of growth within 2.5
hours, that means the log phase occurs
with 30-45min. increasing in bacterial
growth may depend on the availability of
nutrients or chemotactic factors that
enhance the speed of bacterial growth.
Bacterial motility plays an important
virulence factor since bacteria may
utilize the availability of nutrients in cells
and tissue of human body and that allows
bacteria to be more virulent. Recent
studies showed new genes of
pseudomonas strains like motB which is
resemble to vibrio cholera gene. **. Gene
expression of P.aeruginosa PAO1 biofilm

Vol.11 No.19 2015
cell and planktonic cells has been
completed  (Whitely et  al,2000)"

reported that the gene responsible for
synthesis of Flagella and type IV pili
were found to repressed in biofilm cell,
mutant of pili does not produce biofilm
which explain that the flagella play an
important role in virulence. Other study
carried out by  Doyle et al @2
demonstrated that the twitching motility
depends on the presence or production of
lactoferrin ~ through  iron  chelton
mechanism, the presence of iron
normally activates growth mechanism of
bacteria, the presence of many genes may
also plays an important role for bacterial
motility

sensitivity of Pseudomonas aeruginosa strains
to antimicrobial agents
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Fig (3) Sensitivity of Pseudomonas aeruginosa strains to antimicrobial agents

Antibiotic therapy has considerably
improved the management of infectious
diseases in general; many P. aeruginosa
infections are not fully treated or
eradicated by the application of anti-
pseudomonal drugs leading to chronic
infections. Burn patients that survive the
initial burn trauma can become colonized
with antibiotic-resistant, hospital-derived
P. aeruginosa strains that are not easily
eradicated with antibiotic therapy. =

Fig (3) demonstrated the sensitivity of
different strains of P.aeruginosa to
different sets of antibiotics, it’s clear
form this figure that all strains showed

multidrug resistant pattern although
moderate to high rate of sensitivity was
detected for Gentamicin and

Ciprofloxacin antibiotics. Recent reports
have demonstrated the presence of
widespread MDR P. aeruginosa clones
in hospitals. These clones are responsible
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for an important proportion taking
resistance to lactams as an example,
these MDR clones were

reported to carry extended-spectrum

1000bp
DNA ladder

500
400
300
200

100bp

repeatedly

lactamase-encoding genes located in

diverse horizontally acquired elements

(integrons, transposons, and plasmids) .
(14,15)

1.2 pb with predicted

size of genome

Fig(4) lllusterate PCR assay for gentamicin resistance gene for P.aeruginosa starin 3

Aminoglycosides are a vital component
of  antipseudomonal  chemotherapy
implicated in the treatment of a variety of
infections. In current study
aminoglycoside resistance gene was
observed in some strains including strain
no 3, modification in genomic expression
or modification of enzymes or activity of
bacteriophage that may carry new genes
from other related MDR bacteria
(Farzam et al, 2011) ™ *® indicated that
in Europe, aac(6')ll was the most
prevalent resistance gene (32.5%) in
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