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Abstract

Aim  In this it is aimed to the determine the presence of virulence resistance genes (toxA, algD, plcN, lasB, plcH) in P. aeruginosa isolates isolated from blood samples.

Material and ~ DNA extraction of the study isolates was done by boiling method. Optimization was done using positive control after DNA extraction. After optimization, the presence of
Method  virulence (toxA, algD, plcN, lasB, plcH) resistance genes was investigated by polymerase chain reaction (PCR) method.

Results  As a result of PCR of the virulence gene regions (toxA, algD, lasB, plcN, plcH); Positive rates of KR 25 isolates were 80% (n=20), 100% (n=25), 100% (n=25), 100% (n=25), 96%
(n=24) in KS 46 isolates. On the other hand, the positive rate distributions were found to be 93.47% (n=43), 100% (n=46), 100% (n=46), 100% (n=46), 97.82% (n=45).

Conclusion  As a result of PCR of virulence gene regions (toxA, algD, lasB, plcN, plcH) of P. aeruginosa, it was determined that algD, lasB, plcN genes were found in all 25 carbapenem
resistant (KR) and 46 carbapenem sensitive (KS) isolates.

Keywords P aeruginosa, virulence, bactaremia

Ozet

Ama¢  Kan Grneklerinden izole edilen P. aeruginosa izolatlarindaki viriilans direng genlerinin (toxA, algD, pleN, lasB, plcH) varliginin belirlenmesidir.

Kullanilarak

Geregve  Calisma izolatlarinin DNA ekstraksiyonu kaynatma yontemiyle yapildi. DNA ekstraksiyonundan sonra pozitif kontrol ptimizasyon yapilds. Optimi:
Yontem  algD, plcN, lasB, plcH) direng genlerinin varliginin polimeraz zincir reaksiyonu (PZR) yontemi ile arastirilds,

r)

sonra viriilans (toxA,

Sonuglar  Yapilan viriilans gen bélgelerinin (toxA, algD, lasB, plcN, plcH) PZR iglemi sonucunda; karbapenem direngli (KR) 25 izolatta pozitif oranlart sirastyla % 80 (n=20), % 100 (n=25), % 100 (n=25),
% 100 (n=25), %96 (n=24) oldugu, karbapenem duyarl (KS) 46 izolatta ise pozitif oran dagilimlarinin % 93,47 (n=43), % 100 (n=46), % 100 (n=46), % 100 (n=46), %97,82 (n=45) oldugu
saptanmigtir.

Sonug P aeruginosan viriilans gen bolgelerinin (toxA, algD, lasB, plcN, plcH) PZR islemi sonucunda KR 25 ve KS 46 izolatlarin hepsinde algD, lasB, plcN genlerinin bulundugu belirlenmistir.

Anahtar

P aeruginosa, Viriilans, bakteriyemi
Kelimeler g 4
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INTRODUCTION
Pseudomonas aeruginosa is an aerobic, non-sporeforming
and oxidase-positive gram-negative bacillus.' Since it is
hydrophilic, it can be isolated from many environmental
environments and antiseptic solutions.” It is among the se-
rious causes of blood infections associated with high mor-
tality.® It is a major cause of hospital-acquired infections,
especially in immune suppressed patients.* Also in terms
of general hygiene of the hospital, this bacterium is known
to cause epidemics by contaminating water resources.>® P
aeruginosa quickly develops resistance due to its structu-
ral features and the effect of intense antibiotic stress in the

hospital environment.’

The virulence factors determine the disease-causing ca-
pacity of the bacteria. These factors are such as structural
components, toxins, and enzymes of P. aeruginosa.® Both
cellular and extracellular factors play a role in the virulen-

ce of P, aeruginosa.

In particular, surface components such as pili, flagella and
lipopolysaccharide adhere to the host cell surface, leading
to the host immune response. In many animal model stu-
dies, it has been shown that proteases, toxins (exotoxin A
and exoenzyme S) and hemolysins (phospholipase and
rhamnolipid) play a role in the virulence of P. aeruginosa’.
Exotoxin A encoded by the ToxA gene and has a role in
inhibition of protein synthesis by inhibiting elongation fa-
ctor 2 of eukaryotic cells. Alginates and algD genes of P. ae-
ruginosa produce mucoid colonies which protects the ba-
cterium from the antimicrobials and immun cells.” LasB
elastase, is encoded by the LasB gene, and destroys collagen
and elastin, help bacterium to invade tissues.."" In additi-
on, two phospholipase Cs which are encoded by hemolytic
phospholipase C (plcH) and nonhemolytic phospholipase
C (pleN) hydrolyse phospholipids in lung.'>**

P, aeruginosa has intrinsic resistance to numerous antimic-
robial agents and also easily acquires resistance to many

antibiotics."* Carbapenems are drug of choice for treat-

ment of serious infections caused by P. aeruginosa.">'® Car-
bapenem resistance are involved in various mechanisms;
such as intrinsic RND (Resistance-Nodulation- Division)
efflux pump systems and lack of outer membrane porin
(OprD). However, P. aeruginosa is becoming increasing-
ly resistant against carbapenems have shown that recent

study results.'”**

Antibiotic resistance status differ from region to region,
even among patients hospitalized in different wards in the
same hospital. Therefore, it is necessary to monitor the
antibiotic resistance profiles of the isolates isolated in the
hospital at regular intervals in each hospital, and to update
the treatment protocols by looking at the resistance rates to

the antibiotics used in the treatment.'

The distribution of carbapenemases shows differences
between geographical area and clinical origins, and studies
about the coexistence of carbapenem resistance and mul-

tiple virulence factors of in P. aeruginosa are limited.?

This study is aimed to determine the data results obtained
by studying the presence of virulence genes (toxA, algD,
plcN, lasB, plcH) in carbapenem resistant and susceptible
P. aeruginosa isolates isolated from blood samples sent to
the Medical Microbiology laboratory of hospitalized pa-
tients in Ondokuz Mayis University hospital.

MATERIAL and METHOD
P. aeruginosa isolates (n: 71) obtained from blood samples
sent to the Medical Microbiology laboratory of patients
hospitalized in Ondokuz May1s University Hospital Me-
dical Microbiology Laboratory at 01/01/2020 - 16/09/2021
were included in our study. The study was a retrospective

study.

The blood cultures were incubated on BacT/Alert (Bio-
meriux, France) blood culture system until they signaled
positive or for a maximum of five days. The Gram stains

were done directly from positive blood culture bottles.
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According to the result from the staining, specimen from
the positive bottles were subcultured onto relevant agar
plates. TIdentification of the isolates was performed by
matrix-assisted laser desorption/ ionization time-of-flight
mass spectrometry (Vitek MS, Biomeriux, France). Anti-
microbial susceptibilities were determined by Vitek2Com-
pakt (Biomeriux, France) and evaluated according to the
European Committee on Antimicrobial Susceptibility Tes-

ting. The isolates were stored at -20°C until the studied.

Bacterial DNA extraction was done by boiling method that

includes a heating step at 100°C of colonies from Muel-

ler-Hinton agar in a 500yl sterile distilled water for 15 min.
followed by a centrifugation step of the cell suspension at
15000g for 20min, supernatant was used as template DNA.
The DNA templets were stored at -20°C until the mo-

lecular study.

Determination of virulence genes
After DNA extraction, toxA was studied as uniplex PCR
(polymerase chain reaction) and algD, lasB, plcN and
plcH were studied as multiplex PCR. The primer sequen-

ces used in the study are given in Table 1.*

Table 1. toxA, algD, lasB, plcN, plcH primer sequences

Forward Primer

Reverse Primer

algD 5-CGTCTGCCGCGAGATCGGCT-3’ 5-GACCTCGACGGTCTTGCGGA-3’ 313

lasB > "GGAA,TGAACGAACGAAGCGTTCTC‘ 5-TTGGCGTCGACGAACACCTCG-3’ 284
CGAC-3

toxA 5-CTGCGCGGGTCTATGTGCC-3’ 5-GATGCTGGACGGGTCGAG-3’ 270

plcH 5-GCACGTGGTCATCCTGATGC-3’ 5-TCCGTAGGCGTCGACGTAC-3’ 608

plcN 5-TCCGTTATCGCAACCAGCCCTACG-3’ 5-TCGCTGTCGAGCAGGTCGAAC-3’ 481

Table 2. toxA, algD, lasB, plcN, plcH positivity rate in carbapenem susceptible P. aeruginosa isolates.

toxA algD lasB pleN plcH
Positive 43 (%93,4) 46 (%100) 46 (%100) 46 (%100) 45 (%97,8)
Negative 3 0 0 0 1
Total 46 46 46 46 46
Table 3. toxA, algD, lasB, plcN, plcH positivity rate in carbapenem resistant P. aeruginosa isolates

toxA algD lasB pleN plcH
Positive 20 (%80) 25 (%100) 25 (%100) 25 (%100) 24 (% 96)
Negative 5 0 0 0 1
Total 25 25 25 25 25
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RESULTS
Twenty-five (35.2%) of the isolates included in the study
were carbapenem resistant. The intensive care unit (22.5%)
was the clinic where the most isolates sent. At the end of
PCR of virulence gene regions (toxA, algD, lasB, plcN,
plcH) of P. aeruginosa, algD, lasB and plcN virulence ge-
nes were detected in all isolates. ToxA and plcH virulen-
ce genes were found to be 88.7% and 97.2%, respectively.
AlgD, lasB, and plcN gene regions were detected in all
carbapenem-susceptible (CS) P. aeruginosa isolates, while
toxA gene regions were detected in 93.4% and plcH gene
regions in 97.8% of the isolates (Table 2). Similarly, algD,
lasB, and plcN gene regions of carbapenem-resistant (CR)
P, aeruginosa isolates were detected in all of them, while
toxA gene regions were detected in 80% and plcH gene re-
gions in 96% (Table 3).
DISCUSSION

Worldwide, P. aeruginosa isolates are an important pat-
hogen responsible for 10-15% of hospital-acquired infec-
tions.”** P. aeruginosa is among the most important pat-
hogens infecting the lungs, urinary tract, blood circulation
and soft tissue in intensive care units.* The main virulence
factors of P aeruginosa are exotoxin A, exoenzyme S, al-
ginate, phospholipase and elastase.”® Exotoxin A, alkaline
protease, and elastase are documented as important viru-
lence factors for systemic infections in immunocompro-

mised patients.?

Ozer et al. stated that 68.8% of P. aeruginosa isolates were
isolated from intensive care in their study.”” In the Euro-
pean Prevalence Infection Intensive Care (EPIC) study,
which included 1417 intensive care units from 17 different
European countries, P. aeruginosa isolates isolated from
blood samples were examined in terms of clinical servi-
ces, and it was seen that they were most frequently iso-
lated from the intensive care unit. P. aeruginosa isolates,
which we isolated from blood samples in our study, were
examined in terms of clinical services, it was seen that they
were most frequently isolated from the intensive care unit.

Intensive care units are wards where hospital infections

are more common due to critically ill patients and invasive

procedures in these units.?

Faraji et al,, when comparing the positivity rates of re-
sistance genes of P. aeruginosa isolate isolated from cys-
tic fibrosis (CF) and burn patients; reported that toxA
(63.1%), lasB (95.4%) and exoS (70.8%) genes were higher
in patients with CFE and lasB (95.4%) was higher than ot-
her virulence genes. 21 In our study;, it was determined that

the presence of toxA and lasB was higher.

The distribution of algD, lasB, pilB, nan1 virulence regions
in P, aeruginosa isolates showing multidrug resistance was
examined and it was reported that lasB and algD gene regi-
ons were detected in all isolates, as in our study. It has been
reported that there is a high correlation between chronic
infections (urine, lower respiratory tract infection, urinary
tract infection, blood and wound infections) and lasB and
algD genes (100%).”

Wolska et al. in a study they conducted, the presence of six
virulence genes (algae D, las B, tox A, plc H, plc N, exo S)
was investigated in 49 P. aeruginosa isolates and they were
detected algae D, las B, plc H in all isolates, while tox A
and plc N on the other hand, it was determined in 91.8% of
the isolates.*® It was stated that the prevalence of virulence
genes in P. aeruginosa among 143 isolates obtained from
CF patients was 100% lasB, 100% plcB, and 96.5% plcH.31
The results of these studies are similar to the results of our

study.

CR clinical P. aeruginosa ranks second based on most cri-
teria for bacteria among 20 antidrug-resistant bacterial
species by the World Health Organization reports.”” Many
studies reported that VIM gene is the most frequent MBL
found in CR P. aeruginosa; however, IMP gene was the
most common detected in a study conducted in Iran.?>***
There have been limited data on of virulence genes in CR
P. aeruginosa isolates. Bogiel et al. (2021), stated the toxA

gene indicate highly common and between toxA genes
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and algD genes; significant correlations between algD and
lasB. Also altogether found in almost all of the examined
strains were shown that a statistically significant correla-
tion in the co-existence of lasB and both phospholipases
genes (plcH, plcN).* In our study, KR isolates no CR gene
was detected; however was detected that toxA, algD, lasB,
pleN, plcH respectively 80%, 100%, 100%, 100%, 96%.

In the study by Ellapan et al. algD expression was detec-
ted in 93% of carbapenem resistant P. aeruginosa isolates,
followed by algU (89%), rhIR (84%), lasR (81%) and exoS
(76%). The lasB and plcH genes were detected in 94% and
92% of isolates, respectively.”> And in a study by Park and
Koo nine virulence factor genes (toxA, exoT, plcN, plcH,
phzM, phzS, lasB, aprA, and algD) were identified in all
of carbapenem resistant P. aeruginosa isolates.20 However,
in those studies thay did not compare the presence of vi-
rulence genes in CR and CS P. aeruginosa isolates. In our
study the coexistance of virulence genes in carbapenem
resistant and susceptible isolates were found to be similar.
One of the great challenges of modern medicine is the inc-
rease in antibiotic resistance in bacteria.’® Because of their
ability to develop rapid resistance to various virulence fac-
tors and antibiotics, they cause infections that are difficult
to treat, especially in immunocompromised and hospita-
lized patients.”’High prevalence of virulence factors and
multiple resistance mechanism is worrisome in P. aerugi-
nosa isolates. It is important to monitor the virulence and
resistance mechanisms of P. aeruginosa, which is known
to cause significant infections especially in intensive care

patients.

CONCLUSION
In our study, algD, lasB, and plcN virulence genes were de-
tected in both CS and CR P. aeruginosa isolates, and the
presence of toxA and plcH was found to be slightly higher
in CS isolates. The number of samples in our study was
not high and blood samples were included because it ca-
used serious infections. It would be useful to compare the

presence of virulence genes in different sample types with

more comprehensive studies.
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