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Human eyes acquire a microbia flora at birth and some of the commensal flora
may become resident in the conjunctiva and eyelids with a potential to become
pathogenic. Moreover, different types of bacteria invade the ocular tissues and
causing infection. Pseudomonas aeruginosa is one of pathogenic agents that invade
eye tissues and cause infection. The present study was designed as cross-sectional
study to evaluate some virulence factor and bacterial culture for diagnosis of
P.aeuroginosa isolated from eye infections from patients in Baghdad city. A total
of 100 specimens(64 males and 36 females)there were 20(20%) positive isolates
for Pseudomonas aeruginosa, which obtained from patients with different ages
admitted to four hospitals in Baghdad city during the period from 18 January 2014
tol5 May 2014. Results of genetic study were showed that for both Tox A gene
and PLC gene which is responsible for disrupt host cell structures, and adhesions
that allow for binding to epithelia cell receptors, the positive of Pseudomonal
isolates were 18 (90%) and two isolates were negative 2(10%) withhighly
significant differences (P<0.01). The study indicate that detection of virulence
factors such as ToxA and phospholipase C gene by PCR was sensitive enough for
the diagnosis of eye infections caused by P.aeuroginosa.

I ntroduction

Pseudomonas aeruginosa, which

Infections of the eyes are commonly
associated with microbia contamination of
contact lenses. Whereas eyes can get
infections from bacteria, fungi, viruses and
other pathogenic agents. The most severe
form of these infections is bacterial keratitis
that if not treated properly, can lead to
scarring and blindness (Willcox, 2007). Also
the man microbia  keratitis is
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responsible for serious eye infections such
as asymptomatic eye infections (Ashaye and
Aimola, 2008). Pseudomonas aeruginosa is
gram negative, obligate an aerobic and non
gporulation, and is ubiquities organisms
widely distributed in soil, water and living
hosts and motile through polar flagellum (A
kanji et al., 2011). P. aeruginosa commonly
cause nosocomial outbreaks, especialy in
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immune  suppressed and longtime
hospitalized of intensive care unit patients
(Brusselaers et al., 2013).

The pathogenesis of P. aeruginosa
infections is multi factorial, as suggested by
the number and wide array of virulence
determinants possessed by the bacterium.
Pili, lipopolysaccharide (LPS), flagella,
elastase, alkaline protease, siderophores,
siderophore uptake systems and extracellular
protein toxins (exoenzyme S and exotoxin
A) are examples of other virulence factors
(Todar et al., 2009). P. aeruginosa produces
severa phospholipases, hemolytic Plc-H and
non-hemolytic Plc-N, Plc-B (Barker et al.,
2004). Investigations of the P. aeruginosa
have been hampered by the inadequate
discriminatory  capacity of  classica
phenotypic methods such as serotyping,
phage typing, pyocin typing and biotyping
in classicak microbiology phenotypical,
serotypical methods and PCR technique are
used to diagnosis and differentiate between
bacterial species (Kiska and Gilligan, 2003;
Bergogne-Berezin, 2004).

The ToxA gene which is responsible for
inhibition of protein synthesis and causes
tissue damage of cornea. Song et al.,(2000)
applied that the PCR technique was useful
for detecting P. aeruginosa from eye
infections isolates by targeting its Exotoxin
A gene. The study aimed to evauate the
genetic methods by PCR detection of toxin
A and phospholipase C in addition to
bacterial  culture for diagnosis  of
Pseudomonal eye infections isolates through
some patients in Baghdad city.

M aterials and M ethods

Patientss. One hundred samples were
collected from patients including (64 males
and 36 females) with age ranged from less
than 10 to 70 years, who suffered from eye
infections diagnosed by ophthalmologists.
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Patients were presenting to four hospitals in
Baghdad city during the period from 18
January 2014 to15 May 2014.

Specimen collection

Eye specimens from the external ocular
surface were collected using cotton swabs
and corneal scrapes. These specimens were
directly inoculated onto the plates of
transport medium, then incubated overnight
at 37°C (Mims et al., 2008).The history for
each case was recorded in a questionnaire.

I dentification of P. aeruginosa
Mor phological Examination:

Colonies that grow on the selective media
were further identified by studying their
morphological characteristics beginning by
Gram stain and appearance under light
microscope  (Gram  reaction,  shape,
arrangements) (Collee et al., 1996).

Culturing of eye specimens. Collected
specimens were inoculated into three culture
media, which were Blood agar, MacConkey
agar, and Cetrimide agar (Morello et al.,
2006).

Biochemical Tests

Different biochemical tests were achieved
for the suspected colonies, which include
oxidase test, catalase test, indole production
test, methyl red test, voges-proskaur test,
smmon's citrate utilization test. The
identification of the isolates further was
carried out by Growth at 42°C,Growth at
4°C, only P.aeuroginosa colonies which
have this ability.

Biochemical tests were performed to support
results using APl 20NE, which is accurate
technique for Confirm identification of
P.aeuroginosa isolates (O'Hara, 2003). Also
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Vitek2 was used for confirmation of
identification of suspected isolates of P.
aeruginosa by used card 2GN (biomeriux
company, France).

Molecular study

Detection of ToxA and PLcH genes by
PCR Assay:

Genomic DNA was extracted from P.
aeruginosa strains using ZR
Fungal/Bacteridl  DNA  MiniPrep™ kit
Following manufacture instructions. The
sequences of primer sets were used in PCR
to amplify species were shown in Table (1).

Amplification of ToxA and PlcH genes of
pseudomonas aeruginosa:

Briefly, the (ToxA andPIcH) genes were
studied according to protocol of Rosario et
al.,(2012).This was done by using specific
primers. The PCR reaction mixture
contained 12.5 pl of green master mix
(containing bacterially derived Tag DNA
polymerase, dNTPs, MgCl, and reaction
buffer at optimal concentration for efficient
amplification of DNA templates by PCR), 5
ul of template DNA, 1.5 pl of each forward
and reverse primers, then the volume
completed to 25 plby free - nuclease water.

All tubes then shook well then PCR tubes
were transferred to the thermalcycler
(eppendroff, Germany) to dsart the
amplification reaction according to specific
program for each gene initial denaturation
cycle a 94°C for 2 min, followed by 35
cycles to denaturation at 94°C for 1 min,
annealing temperature 54°C for 1 min,
extension step72°C for 1 min and final cycle
of 72°Cfor 2 min. Amplified products were
electrophoresed on 1.5% agarose for lhr at
75V/em.
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Statistical analysis

Statistical programs performed by SPSS (V-
15) and figures by Excel 2007 in (P5)
computer. Descriptive  statistics  were
included tables creation  (number,
percentage, mean and standard error) and
Graphical presentation such as figures.
While inferential statistics include Chi-
square, t-test and Z-test (McCall, 1980).

Result and Discussion
| solation and | dentification

A tota of one hundred samples were
obtained from eye infections patients
presenting to four hospitals in Baghdad city.
The main characterization phenotypic tests
were used for isolation and identification of
isolated bacteria such as cdlular
characteristics, cultural morphology and
biochemical tests which are confirmed by
using of Mini APl 20NE method andVitek2
system. These tests were selected as
conventional tests to identify the isolated
bacteria (Collee et al., 1996).

Phenotypic characteristics

Colonies mor phology and cells

characteristics

Twenty isolates (20%) of Pseudomonas
aeruginosa were obtained, that showed G-ve
straight rods, motile and colonies on
MacConkey agar appeared as small round
convex colonies with pale colour (lactose
non-fermenting), either smooth or rough
colonies with regular edges. Also they
produced grape-like or rotten-potato odor,
and most isolates exhibited B-hemolysis on
blood agar after 24 hour of incubation
(Collee et al., 1996).
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Isolates of P.aeuroginosa were showed
ability to produce pyocyanin pigment on
cetrimide agar which enhance its virulence
(O'Mally et al., 2004), Pigments were
genetically encoded by two operons for the
production of metabolites such as
pyocyanin, andpyoverdin (Kennth,
2011).(Figure 1)

Biochemical tests

All pseudomonas isolates were positive for
oxidase, catdlase, Simmon’s citrate
utilization, and negative result for indole and
MR-VP tests in this study. It does not
ferment carbohydrates, but many strains
oxidize glucose, which confirmative by Mini
APl 20NE system and Vitek2 system
(Brooks et al., 2010).

Frequency of Pseudomonasisolates

In this study the most commonly isolated
bacterium was P. aeruginosa which forms
20(20%) from total cases while no growth
80(80%) as listed in table(2) which appear
highly significant differences (P<0.01)
among cultured results. These findings agree
with Tesfayeet al.,(2013) who reported that
the predominant isolate was P. aeruginosa
(20.9%) and nearly to Mohammed,(2014)
who reported P.aeruginosa isolated from
eye was 18(18.36%) from total isolate(23) .

Blood agar
cultureresult

haemolysis in relation to

The  predominant in this study Beta
haemolysis isolates were 16(80%), while
Alpha 4(20%) with significant differences
(P<0.05).These result nearly to Jacome et
al.,(2012)who reported the anaysis of
virulence factors revealed that out of the 61
P. aeruginosa isolates studied, while
57(93.4%) were Beta Hemolysin. Also
Flayyih et al., (2013) showed that al the
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isolates100 (100%) had the ability to
produce Beta Hemolysin these result
disagree with current study.

Genotypic detection of isolates

Confirmative identification of
Pseudomonas by amplification of ToxA
and PLcH genesthrough PCR Assay

The ToxA gene which is responsible for
inhibition of protein synthesis and causes
tissue damage of cornea. The result
presented in (Figure 2) showed that all
Pseudomonal isolates except two isolate (L6
andL 15) which was showed positive results
(clear band) on 1.5% agarose gel as a result
of PCR reactions, the size of the 454bp of
the DNA ladder (100-1500bp)

Table (3) showed that positive Tox A gene
of Pseudomonal isolate was 18 (90%), two
isolate was negative 2(10%) with highly
significant differences (P<0.01).These result
agree with Song et al.,(2000) who applied
that using PCR technique for detection P.
aeruginosa from ocular isolates by targeting
its Exotoxin A gene which showed only the
strains of P. aeruginosa gave a distinct
5(100%) positive result and well defined
367-bp DNA band when analysed on an
agarose gel  electrophoresis.  While
Ghadaksaz et al., (2015) were reported the
frequency distribution of the toxA genes in
the clinical isolates was (84.6%).These
result nearly with current study. In order that
Sabharwal et al.,(2014) were reported that
12(100%) prevalence of ToxA gene was
found in all analyzed strains, which was
approach with current study results.

The PLC gene which is responsible for
disrupt host cell structures, and adhesions
that allow for binding to epithelia cell
receptors. The results presented in (Figure 3)
showed that all Pseudomonal isolates except
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two isolate (L2 and L13) which was showed
positive results (clear band) on 1.5% agarose
gel as aresult of PCR reactions, the size of
the 447bp of the DNA ladder (100-1500bp).

In the study positive phospholipase C gene
of Pseudomonal isolates were 18 (90%), two
isolateswere negative 2(10%) and highly
significant differences (P<0.01).Zahreddine
et al., (2012)were showed that the virulence
encoding gene PLC present in 46(100%) of
isolates, these results approach with present
study. So that Mohammad, (2013) who
reported that (87.5%) from total 72Transport
eyeswabs of isolates were phospholipase C,
these result nearly to present study. While
Sabharwal et al., (2014) were reported the
prevalence of phospholipase C gene that

9(75%) found in all analyzed strains, so
these findings differ from present study.
Ugargolet al., (2014) showed that among
250 P. aeruginosa clinical isolates,
125(50%) produced Phospholipase C. These
obtained results differ from current
study.While that Fazeli and Momtaz,(2014)
were indicated that the high presence of
virulence factors in P. aeruginosaplcH
isolates were (45.09%) and these findings
not harmony with present study.

In conclusion the study indicate that
according these demonstratedresults the
detection of virulence factors such asToxA
and phospholipase C gene by PCR was
sensitive enough to be used for thediagnosis
of eyeinfections caused by P.aeuroginosa.

Table.1 Oligonucleotide primers sequence used for PCR amplification of specific gene

Genes Sequence (5' to 3') Size (bp] References

ToxA F-TCAGGGCGCACGAGAGCAACGAGA 454 | Rosario et al.,2012
R-GACAGCCGCGCCGCCAGGTAGAGG

plcH F-CGACGAGGGCGACGGCTTCTATGA 447 | Rosario €t al.,2012
R-CCGGGCAGGCTCTTGGGCTCGTA

Table.2 Frequency of Pseudomonas isolates

Z-test
GROWTH N % (Pvalug
Culture Pseudomonas 20 20% P=0.00
Result No growth 80 80% HS
Total 100 100% (P<0.01)
Alpha 4 20% P=0.012
5% o??grs Beta 16 80% s
Total 20 100% (P<0.05)

Figure.1 Pseudomonas isolate growth on Cetrimide agar
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Table.3 Distribution of virulence factors among pseudomonal isolates

Z-test
PCR N % (Pvalue)
Tox A gene Positive 18 90% P=0.00
(PCR) Negative 2 10% HS
Total 20 100% (P<0.01)
Phospho lipase C Positive 18 90% P=0.00
(PCR) Negative 2 10% HS
Total 20 100% (P<0.01)
Positive 16 80% P=0.012
Total PCR Negative 4 20% s
Total 20 100% (P<0.05)

Figure.2 Agarose gel electrophoresis (1.5% agarose, 75 VV/cm for 1 hour) of Tox A PCR products
(454bp amplicon) in P.aeuroginosaisolates. Lane L (DNA ladder) 100-1500bp molecular marker, lanes
1,2,3,5, 7,8,9,10,11,12,13,14 isol ates are positive results while lane6 and 15 show negative results
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Figure.3 Agarose gel electrophoresis (1.5% agarose, 75 V/cm for 1 hour) of PLC PCR products (447bp
amplicon) in P.aeuroginosaisolates. Lane L (DNA ladder) 100-1500bp molecular marker, lanes 1, 3,
5,6,7,8,9,10,11,12, 14, 15 isolates are positive results while lane2 and 13 show negative results

353



Int.J.Curr.Microbiol.App.Sci (2015) 4(3): 348-356

Acknowledgements

To College of Medicine/Department of
Microbiology/Al-Qadisya University and
College of Health and Medical Technology
|aboratoriesstaff.

References

Abdolamir, Ghadaksaz.,Abbas, Ali. Imani.
Fooladi., Hamideh, Mahmood zadeh.
Hosseini., Mohsen, Amin. 2015. The
prevdence of some Pseudomonas
virulence genes related to biofilm
formation and aginate production
among clinical isolates. Journa of
Applied Biomedicine.13(1): 61-68.

Akanji, B.O.,Onasanya, A. Oyelakin, O.
2011. Genetic Fingerprinting of
Pseudomonas aeuroginosa Involved in
Nosocomial Infection as Reveaded by
RAPD- PCR Mar kers.Biotech.;
10(1):70-77.

Amit, R. Ugargol.,Srikanth, N.S.,Shilpa, K.,
Santosh, Patil.2014. Characterisation
and Detection of Virulence
Factors,Alginate and Phospholipase
‘C’ in Pseudomonas Aeruginosa in a
Tertiary Care Hospital. International
Journal of Heath Sciences &
Research, 4(5): 82-87.

Ashaye, A. and Aimola, A. 2008. Keratitis
in children as seen in atertiary hospital
in Africaa. J Natl Med Assoc.100
(4):386-90.

Barker,A.P.,Vasil A.l.Filloux,A.;Ball,G.,Wi
Iderman,P.J.,Vasil,M.L.2004. A novel
extracellular phospholipase C  of
Pseudomonas aeruginosa is required
for phospholipid chemotaxis. Moal.
Microbiol. 53:1089-1098.

354

Bergogne-Berezin, E.2004. Pseudomonas
and miscellaneous  gram-negative
bacilli. In:Cohen J, Powderly WG, eds.
Infectious diseases. 2nd ed. Edinburgh:
Mosby. P.2203-2226.

Brooks,G.F.,Carroll K.C,Butel ,J.S.,Mores,S.
A. Mietzner, T.A. 2010.Jawetz,Melnich
andAdelbergs Medical
Microbiology.25" ed.thr McGraw-Hill
companies,United states of American.

Brusselaers, N.Labeau.S.Vogelaers, D.,
Blot,S.2013.Vaue of lower respiratory
tract surveillance cultures to predict
bacterial pathogens in ventilator-
associated pneumonia.  systematic
review and diagnostic test accuracy
meta-anaysis. Intensive Care Med.39:
365-75.

Colleg, J. G., Miles, R. S. ,Watt, B., Fraser,

A. G.Mamion, B. P. ,Simmons,

A.1996.Test for the identification of

bacteria.  In:  Practicl Medica

Microbiology.14th Edition. Churchill

Livingstone, New Y ork. 131-146.

Adnan. Mohammed. 2014.

Immunological and  pathological

effects of pyocyanin extracted from

Pseudomonas aeruginosa. MSc thesis,

College of Science / University of

Baghdad.

Huda, Hadi. Mohammad.2013. Phenotypic
Investigation for Virulence factors of
Pyocine  producing Pseudomonas
aeruginosa Isolated from Burn
Wounds, Iraq International Journa of
Scientific & Engineering Research,
4(7):2114-2121.

Hind,

Kenneth, Todar. 2011. Pseudomonas,
Todar’s online textbook of
Bacteriology.



Int.J.Curr.Microbiol.App.Sci (2015) 4(3): 348-356

Kiska, D.L., Gilligan, P.H.2003. Manua of

clinic  microbiology. 8th  ed.
Washington DC: ASM Press. P: 719-
28.

Lama,T.Zahreddine.,Marie, Therese.Khairall
h.,Ahmed,H.sabra.,Maysa,Baroud.,Usa
mah,Hadi.,Ghassan,M.Matar.2012.Exp
ression Levels of Virulence Factor
with up -regulation of Hemolytic
Phosphplipase C in Biofilm-forming
Pseudomonas aeruginosa at a Tertiary
Care Center. The Journal of Applied
Research.12(2):87-97.

May, T. Hayyih., Hanaa, S. Yousif., Israa,
M. Subhi.2013.Antimicrobial Effects
of Black Tea ( Camelliasinensis) on
Pseudomonas Aer uginosal solated from
Eye Infection. Iragi Journal of Science.
54(2):255-265.

McCall, R.B.1980.Fundamental Statistics
for Psychology Harcourt brace.
Jovanvich, Inc. 3rd ed:102-114.

Mims, C., Goering, R.V.,Dockrell, H.M.,
Wakelin, D., Zuckerman, M.,Chiodini,
P.L., Roitt, 1.M.2008. Mims Medical
Microbiology 4"ed., Elsevier Mosby,
USA.

Morello, J.,Mizer, H.,Granato,
P.2006.Laboratory Manual and Work
Book in Microbiology.8th ed. McGraw
Hill, London. 37:632-687.

Nastaran, Fazeli.,, Hassan, Momtaz. 2014.
Virulence Gene Profiles of Multidrug-
Resistant Pseudomonas aeruginosa
Isolated from lranian  Hospital
Infections. Iran Red Crescent Med J.
16(10): 1-10.

Neha, Sabharwal., ShriyaDhall. Sanjay,
Chhibber., Kusum, Harjai. 2014.
Molecular detection of virulence genes

355

as markers in  Pseudomonas
aeruginosa isolated from urinary tract
infectionsint J Mol  Epidemiol.
5(3):125-134.

O’Hara, C. M., Miller, J M.2003.
Evaluation of the Vitek 2 ID-GNB
assay for identification of members of
the family Enterobacteriaceae and
other nonenteric gram-negative bacilli
and comparison with the Vitek GNI

card. J. Clin. Microbiol. 41:2096-
2101.

O’Mally,Y.0.,Reszka, K.J., Spitz,
D.R.,Denning, G.M.,Britigan, B.E.
2004. Pseudomonas  aeruginosa
pyocyanin directly oxidizes

glutathione and decrease its level in
arway epithelia cdls. Am. J
Physiol.287: 94-103.

Paula, Regina. Luna. deAraljo. Jacome.,
Lilian, Rodrigues.Alves., Adriane,
Borges. Cabral., Ana, Catarina. Souza.
Lopes., Maria, Amélia. Vieira. Maciedl.
2012. Phenotypic and molecular
characterization  of  antimicrobial
resistance and virulence factors in
Pseudomonas aeruginosa clinical
isolates from Recife, State of
Pernambuco, Brazil.Revista  da
SociedadeBrasileira de  Medicina
Tropical 45(6):707-712.

Rosario, Morales-Espinosal., Gloria,
Soberon-Chavez., Gabriela, Delgado-
Sapienl., L uisa,Sandner-
Mirandal.,Jose, L.Mendezl., Gerardo,
Gonzalez-Vaencia, Algandro,
Cravioto.  2012.  Genetic  and
Phenotypic Characterization of a
Pseudomonas aeruginosa a Population



Int.J.Curr.Microbiol.App.Sci (2015) 4(3): 348-356

with High Frequency of Genomic
Islands. PLoS ONE 7(5):1-11.

Song,K. P.,Chan,T. K. , Ji1,Z. L., Wong, S.
W.2000. Rapid identification of
Pseudomonas aeruginosa from ocular
isolates by PCR using exotoxin A-
specific  primers.  Molecular and
Cellular Probes. 14:199-204.

Tewelde, Tesfaye,, Getnet,Beyene,,
Yeshigeta, Gelaw., Sisay,Bekele,
Muthupandian, Saravanan. 2013
Bacterial Profile and Antimicrobial
Susceptibility Pattern of External
Ocular Infections in Jimma University
Specialized  Hospital,  Southwest
Ethiopia. American Journal  of
Infectious Diseases and Microbiology
1(2): 13-20.

Todar, K. 2009.The mechanisms of bacterial
pathogenicity. Todar's Online
Textbook of Bacteriology.

Willcox, M. D. 2007. Pseudomonas
aeruginosa infection and inflammation
during contact lens wear. Optom Vis
i 84(4): 273-278.

356



