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Background and Aims: A major problem in the treatment of Pseudomonas aeruginosa
infections is the emergence of strains with multiple resistances (MDR). The aim of this study
was to identify virulence genes lasB, toxA, algD, exos in P. aeruginosa isolated from human
and animal using Multiplex-PCR method and determination of antibiotic resistance.

Materials and Methods: This cross-sectional study was performed on the 120 non-
repetitive samples, including, 60 clinical samples of human and 60 animal samples collected
from Tehran, Iran. Antibiotic susceptibility test was performed by disk diffusion test. The
multiplex - PCR method was performed to identify various virulence genes.

Results & Conclusion: The highest resistance rate was related to amoxicillin and amikacin
in the both types of samples. lasB and exoA genes were the most prevalent virulence
determinants in the human and animals samples, respectively. The results of antibiotic
susceptibility test showed that the resistance in human strains was far higher than animal and
this could be the result of arbitrary administration of the drug. The lasB gene in human
specimens and the exoA gene in animals play an important role in the development of the
disease.
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Introduction

Pseudomonas aeruginosa is a gram negative,
motile and spore-free bacilli found in the
environment as saprophytes (1). The presence of
various virulence factors and resistance to a wide
range of antibiotics, and disinfectants caused this
organism to survive in different environments (2). In
domestic animals, this bacterium is a resistant
pathogen that causes high economic losses (3).
There are various virulence factors in this
bacterium, including flagella, pili, alginate, and
extracellular proteases. Other virulence
determinants in this organism includes, exotoxin A
(exoA), elastase (lasA/B), exoenzyme S, U, and T
(exoS, exoU, exoT), protease IV alkaline protease
(AprA), pyocyanin (a redox-active toxin) and
sialidase (4). ExoA is the main component of the
type Il secretion system (T2SS) which prevents
protein synthesis through the transfer of the
adenosine diphosphate-ribosyl (ADPR) from
nicotinamide- adenine dinucleotide (NAD) to
elongation factor 2 (eEf-2), resulting in the inhibition
of protein. ExoS is a type lll secretion (TTS) effector
and a major cytotoxin that is required for
colonization, invasion and dissemination during
infection. Elastases are in the form of two enzymes
Las A (serine protease) and Las B (zinc
metalloprotease) that act as synergists and break
down elastin (5). This action can damage the lung
parenchyma and cause bleeding lesions of the skin.
This enzyme has tissue-damaging activity and is
capable of degrading various plasma proteins such
as immunoglobulins, coagulation and complement
factors, and alpha-proteinase inhibitor. There is
evidence for a role of elastase in localized infections
such as experimental pseudomonas keratitis,
pneumonia, and burn infection (6). So, the aim of
this study was the simultaneous molecular
detection of lasB, toxA, algD, exos genes in
Pseudomonas aeruginosa isolated from human and
animal samples by  Multiplex-PCR  and
determination of antibiotic resistance pattern.

Materials and Methods
Bacterial Isolation

In this cross-sectional study conducted from
February 2014 to August 2015, 120 samples (60
human burn samples and 60 animal samples) were
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collected. All isolates were identified as
Pseudomonas aeruginosa using the traditional
biochemical and microbiological identification tests.
Each strain was preserved in brain heart infusion
broth (Merck Co., Germany) containing 20% (v/v)
glycerol at -80°C for further use.

Antibiotic Susceptibility Test

Based on the Clinical and Laboratory Standards
Institute (CLSI M100), disk agar diffusion (DAD) test
was performed on the Muller Hinton agar plates for
the following antimicrobials: ceftazidime (CAZ; 30
ug), gentamicin (GM, 10 ug), piperacillin (PRL, 100
ug), amikacin (AK, 30ug), ciprofloxacin (CIP, 5 ug)
and imipenem (IPM; 10 pg). All antimicrobial disks
were purchased from HIMEDIA® (Himedia
Laboratories pvt Limited India).

Polymerase Chain Reaction

Genomic DNA was extracted from the colonies
grown on the brain heart infusion (Merck Co.,
Germany) agar plates by the CinnaPure-DNA
Extraction Kit (CinnaGen Co. Tehran, Iran), and then
kept on -20°C until used. The primers used in this
study are shown in Table 1. Multiplex-PCR reaction
was performed in a final volume of 25 pL including
125 pL PCR master mix 5X (Sinaclone, Iran)
containing Taq DNA polymerase (0.05 U / uL), MgCI2
(3 mM) and dNTPs (0.04 mM), 0.7 L of each primer,
3 uL of template DNA (10 ng) and 3.9 L of sterile
deionized water. The samples were amplified in a
gradient thermal cycler (Eppendorf, Germany) as
follows: initial denaturation at 94°C for 3 min
followed by 30 cycles of denaturation (94°C for 30 s),
annealing (55°C for 60s) extension (72°C for 60s) and
finally the process ends with a final extension at 72°C
for 5 min. PCR products were loaded on 1.0% agarose
gel, stained with Gel Red™ (Biotium, Landing Pkwy,
Fremont, CA, USA) and photographed with UV (Bio-
Rad, Hercules, USA).

Results

In both human and animal specimens, the
highest resistance rate were related to amoxicillin
and amikacin (100%) and there was no significant
difference in two type samples (P>0.05) (Table 2). In
this study, the highest frequency of virulence genes
in human and animal samples was related to lasB
(93.3%) and exoS (33.3%), respectively. The algD
gene was not found in animal samples.

Volume 13, Issue 03
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Table 1. Oligonucleotide primer sequences used in this study (7)

gene Primer sequences (5'—3’) Product size (bp)
algD F= ATGCGAATCAGCATCTTTGGT 1310
R= CTACCAGCAGATGCCCTCGGC
lasB F= GGAATGAACGAAGCGTTCTC 300
R=GGTCCAGTAGTAGCGGTTGG
toxXA F= GGTAACCAGCTCAGCCACAT 352
R=TGATGTCCAGGTCATGCTTC
ex08 F= CTTGAAGGGACTCGACAAGG 504

R=TTCAGGTCCGCGTAGTGAAT

Table 2. Number (%) of susceptibility and resistance of Pseudomonas aeruginosa strains

Animal samples

s R
54 (90) 6 (10)
58 (96.7) 2(3.3)
0(0.0) 60 (100) 0(0.0)
56 (93.4) 4 (6.6) 54 (90)
0(0.0) 60 (100) 0(0.0)
50 (83.4) 16.6) (10

Human samples

16.6) (10

56 (93.4)

20 (33.3)

Antimicrobial

R agents
50 (83.4) IPM
4 (6.6) CAZ
60 (100) PRL
6 (10) cIp
60 (100) AK
40 (66.7) GM

Ceftazidime (CAZ), gentamicin (GM), piperacillin (PRL), amikacin (AK), ciprofloxacin (CIP) and imipenem (IPM), S, susceptible;

I, intermediate; R, resistant.

Table 2. Frequency of Pseudomonas aeruginosa virulence genes

Source of samples

algD
Human 86.6%
Animals 0%

Discussion

Misuse, overuse and arbitrary use of
antibiotics have led to the emergence of drug
resistance. This resistance occurs by the induction
of antibiotic-modified enzymes, porins loss,
changes and mutation in the receptor or the site
of effect of the antibiotics (1,3). Makedou et al.
(2000) showed that 15% of the strains were
resistant to amikacin (8). Vaez et al. (9), Fazeli et
al. (10) and Khalaji et al. (11) showed that the rate
of resistance to the ciprofloxacin was 53.7%,
98.7% and 100%, respectively. This difference
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virulence encoded genes

ToxA exos
76.6% 10%
20% 33.3%

may be due to differences in source of samples
and year of study.

Imani Foolad et al. (2011) found from 110
strains of P. aeruginosa isolated from different
infections, 93 (84.5%) of strains had exoA gene
(12). Considering the samples collected from
burn patients and the role of these genes in
causing skin diseases and injuries, it is certain
that the above genes are more prevalent and
this suggests that the type of sample may be
involved in the prevalence of genes. In 2019,

Pournajaf et al. showed that LasB, exoS, toxA
Volume 13, Issue 04
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and algD, genes were predominant in cystic
fibrosis P. aeruginosa strains. This contrast may
be related to source of samples.

Conclusion

The results of the present study showed
that the /asB gene in human samples and the
exoS gene in animals have a significant role in
the incidence of the disease. Also, resistance in
human strains is much higher than in animal
isolates and this may be due to arbitrary
administration of the drug.
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