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ABSTRACT

The study was conducted for a period of seven radrdtween March and September 2016.A total of 8ipkes
various clinical cases of different patients wemndomly collected and examined for detection ofuBsmonas
aeruginosa. These clinical samples included wouwdbs, burn swabs , ear swabs, urine,and sputunplsamall
collected samples were screened for the presenBsefdomonas aeruginosa by culturing on appropnmaéglia and 61

isolates of Pseudomonas aeruginosa were identifi@thiochemical tests and confirmed by the API 2Gk&em.

In attempting to the identification of P.aeruginagteains at the DNA level,Polymerase chain reacip€R) was
used based on specific primer for 16SrRNA.The teshlowed that PCR has found to be rapid and seasihd specific
for identification of P. aeruginosa. In addition63 rRNA was used as confirmation gene, while tee¥ @as virulence

gene.
KEYWORDS: Pseudomonas Aeruginosa,Virulencegene, Toxa Gene
INTRODUCTION

P. aeruginosais gram-negative, obligate anaerobic and ubicuitigganisms widely distributed in soil,
water, and living hosts (Akamji al,2011P. aeruginosagrows well at 37—42°C, its growth at 42°C help8edéentiate it
from other Pseudomonas species that produce flcemepigments,it is oxidase positive it does nainfent carbohydrates,
but many strains oxidize glucose identificatiomssially based on colonial morphology, oxidase pasit the presence of
characteristic pigments (Jawetzal,2013)P.aeruginosacan cause disease through their ability to erterhiost, but
pathogenic and non-pathogenic terms explain thdernce of the organism or its ability to induceedise under certain
conditions. P.eruginosa include leading infection of urinary tract infemti ear infection, infection Eye,

skin infection, central nervous system, bone antt jofection(Trautmanet al, 2008).

Exotoxin A (Ex0A,toxA) is a 66 kDa protein acts as the main virulenaofaof P.aeruginosait is a similar
action to diphtheria toxin. Ex0A is a strongly J&nt protein, it is clear that t&xA mutants are less virulent than wildtype
strains, and that Immunization against Exo givaigdammunity toP.aeruginosanfection in animals (Engedt al,2003).
Injection of purified ExoA results in leucopeniagdatic necrosis, hypotension and shock, when imjednto test

animals.On the microscopic level, collagen is gised, proteoglycan ground substance is lost anéspiccad endothelial
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and epithelial cell death is observed (Bital,1998).

P.aeruginosa produces two different ADP-ribosyltransferase mexi ETA and Exoenzyme S
(Wolfgang et al,2003). Exoenzyme S Cause to tissue damage in lahg, burn, and wound infections
(Wolfgang et al,2003). ETA consists of two subunits; fragment A datalytic, and fragment B is responsible for

interaction with eukaryotic cell receptors. ETAcigotoxic to many mammalian cells (Middlebroekal.,1977).

The aim of this study was to isolaRseudomonas aeruginodeom clinical samples and to confirm the isolates

usindL6SrRNAdiagnostic gene with the detectitmxA gene as virulence gene.
MATERIALS AND METHODS

The study was conducted through a period from Mdecclseptember 2016.The samples were collected from
outpatients and admitted patients to Al-Husseinchiea Hospital and Public Health Laboratory in Tpar province.
A total of 314 samples from various clinical offdilent patients were randomly collected and exadhioe detection of
Pseudomonas aeruginasd@hese clinical samples included 141 burn swab%9(%), 30 wound swab (9.56%),
68 ear swab (21.66%), 43 sputum samples (13.6&B2 urine samples (10.19%)

Isolation and ldentification of Bacterial Isolates

All specimens were cultured on the blood agar BlatConkey agar and incubated overnight at 37°C unde
aerobic conditions. Depending on morphologicaldesg of colonies and microscopical examination @tAm stain then
biochemical tests were used to detectiorPgseudomonas aeruginobacteria. Diagnosis of species was confirmed by the
API 20NE system.

PCR Technique

pure colonies of the clinical isolates were usadddlA extraction (Geneaid, England).Primers of il&SrRNA
gene (956 bp) andoxA gene (270 bp) genes,which designed by Theodstreal,(2004) and Stoveret al.,
(2000) respectively were used, Table (4).PCR aioptibn of targeted DNA for both genes were carred in 2Qu
reaction volumes,each of them containing 2mM MgC02mMTris(pH 8.3; Sigma, St.Louis, Mo.),25M (each)
deoxynucleoside triphosphates (Promega, Madisos,)Wi4uM(each) primer,1U oTagoolymerase(Invitrogen,Carlsbad,
Calif.),and 2 ul of whole-cell bacterial lysate, and adjusted @ @ by the addition of high-performance liquid
chromatography-grade,B. Amplification of L6SrRNAgene was performed by the Rapid Cyclert erm oflatrtAfter an
initial denaturation for 2 min at 95 °C, 25 cyclesre completed, each consisting of 20 s at 94°G; 20the appropriate
annealing temperature and 40 s at 72°C. A finatresibn of 1 min at 72°C was applied.In tb&A gene the DNA was
amplified using the following protocol 94°C for 3ibm 30 cycles of 94°C for 30 seconds,57°C for 1 w@uinl,72°C for 1
min and 30 seconds, and 72 °C for 5 min.DNA fragmevere analyzed by electrophoresis in a 1.2% agagel at 85 V
for 1 hin 1X TBE [40 mMTris—HCI (pH8.3), 2 mM aed¢ and 1 mM EDTA] containing 0.05 mg/L ethidiunoimide.

RESULTS

Out of 14144.90%) burn swabs, 30(9.56% ) wound swaR(10.19%) urine sample,43(13.69% ) sputum sampl
and 68(21.66%) ear swabs ggveaeruginosaas showed in the table (1).The results of theystmbwed that the higher

percentage of.aeruginosawas isolated from burn swabs 42 (29.78%).all ctdlé samples were screened for the
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presence oPseudomonas aeruginobg culturing on appropriate media and (Espudomonas aeruginosgere identified
via biochemical tests and confirmed by the API 20dy&tem. The amplification products were identifi&&s rRNAand
toxA positive from their sizes in agarose gels. Ovef@ISrRNAgene (956 bp) were identified in 61/61 (100%) bf a
clinical isolates. The results of screening tlmxA gene gave positive results 54/61 (88.52%) thatlketutarget (270 bp)
product size as found in Table(2).0f the 314 isdaR00 (63.69%) were females and 141 (36.30%) frates. From the
study population, 221 (70.38%) patients were agediden 21-40 years, while 93 (29.61%) were belowers. (Table
3).

Table 1:The Number and Percentage of Bacterial Isates from Clinical Specimens

Source of Sampleg Cases| % Positive Cases| %
Burn swab 141 44.90 42 29.78
Wound swab 30 9.56 4 13.38
Urine 32 10.19 4 12.50
Sputum 43 13.69 6 13.9%
Ear swabs 68 21.66 5 7.3%
Total 314 100 61 19.42

Table 2: Distribution of 16sr Rna and Toxa Genes inPseudomonas Aeruginosa Isolates

16SrRNA gene toxA gene
SIMESE] SRS No | Positive % No | Positive %
Burn 42 | 42 | 100] 42| 40 | 9528
wound 4 4 100] 4 3 75
Urine 4 4 00| 4 4 100
Sputum 6 6 1000 6 4 66.66
Ear 5 5 00| 5 3 60
total 61| 61 | 100] 61| 54 | 8852
Table 3: Age Distribution of Cases
Age (years)
Sample 1-10 11-20 21-30 31-40 Total %
% % % %
6 33 59 43
Burn (4.25%) | (23.40%) | (41.84%) | (30.490%) | 141 | 4490
1 3 6 20
wound | 333060 | (10%) | (20%) | (66.66%) | °° | 956
. 0 2 3 27
Urine 0%) | (6.25%) | (9.37%) | (84.37%)| 32 | 1019
3 6 11 23
SPUlUM | g 9706y | (13.95%) | (25.58%) | (53.48%) | 43 | 1369
28 11 4 25
Ear 41.17%) | (16.17%) | (5.88%) | (36.76%) | ©° | 2166
38 55 83 138 :
ol 1 15 100) | (17.51%) | (26.43%) | (43.94%) | 314 | 100%

Table 4:Sequences and Product Size of Each Primey P.Aeruginosa

Primer Name

DNA Sequences (5'-3")

Product Size bp

Reference

16SrRNA F | GGG GGATCTTCG GACCTCA 956 Theodore et al(2)
R | TCCTTAGAGTGC CCACCCG

toxA F | CTGCGCGGGTCT ATGTGCC 270 Stover et al.,(2000
R

GAT GCT GGA CGG GTC GAG
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Figure 1: 956 bp PCR Products ofl6S rRNA Which Was Specific forP. Aeruginosa
Were Identified in all Samples in 1.2% Agarose Geklectrophoresis.
M 1kb DNA ladder, 1 -7 were Various Samples
of P. Aeruginosa Isolates

Figure 2: Ethidium Bromide-Stained Agarose Gel. oPCR Amplified Products from
Extracted P.aeruginosa isolates DNA Amplified With Primer for.toxA gene).
lane (M), DNA Molecular Size. Marker (2Kb ladder); lane ( 1, 2, 3, 4, 5,
6, 7, 8 ) Shows Positive. Results with thexA gene ( 270 bp)

DISCUSSIONS

The results of the study showed that burns reptederthe highest percentage d?.aeruginosa
(29.78%)P.aeruginosais one of the most common causes of nosocomiatfioins, which mainly affects patients with
immunodeficiency in hospitals, in particular, ittte leading cause of life-threatening infectiongpatients with burns
(Floret et al., 2009; Leseva et al.,2013). Theicdihimportance ofP. aeruginosait is often associated with its high
resistance to antimicrobial drugs, in addition t® self-resistance to antibiotics, and becomestadi to drugs during
treatment (Tsutset al,2011).

The study also showed that there is a significanteiase in the presence of P.aeruginosa bacteritim
respiratory tract infection and wounds infectioniethwas (13.95%), (13.33%) respectively.

P. aeruginosais well known for its ability to find constantsidency in the airways of cystic fibrosis (CF)
patients, resulting in the return of chronic lunfetctions, gradual in lung function and increaseaxthidity and mortality
rates ( Nixoret al, 2001).

Wounds infection continues to be a challenge anthpr global problem, resulting in many complicascand
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increases morbidity and mortality among hospitdlgmts(Raza et al., 2013).Urinary tract infectiqhil) occasion by
P.aeruginosausually occurs secondary to catheterization, umsémtation or surgery, catheterization of the ugirteact is

the main cause of nosocomial acquired-UTI by Pugiaposa (Mittalet al,2009).

Exotoxin A, encoded by the toxA gene,inhibits piotbiosynthesis by transferring an ADP-ribosyl ntgi¢o
elongation factor 2 of eukaryotic cells.(Rumbagighl, 1999).

Exo0A is a strongly virulent protein, it is clearathis toxA mutants are less virulent than wild tygteains,
and that Immunization against Exo gives partial imity to P.aeruginosa infection in animals (Engelal,2003).
Injection of purified ExoA results in leucopeniagfdatic necrosis, hypotension and shock when irjedtéo test
animals.On the microscopic level, collagen is gited, proteoglycan ground substance is lost and gjdead endothelial
and epithelial cell death is observed (Bital,1998).
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