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The incidence of some virulence factors among thebacterial
isolates from the patients with prostatitis and their relation
with antibiotic susceptibility
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Abstract

Background:Inflammation is observed in theprostate tissue from patients with
prostatitis and the bacteria may involving due to their ability to produce
virulence factors. Recent studies have suggested that the decrease in the
pathogenicity of Escherichia coli is due to acquisitionof resistance to some
antibiotics. This study was performed to investigate three virulence factors
includingcytotoxic necrotizing factor-1(cnf-1),uropathogenic specific protein
(usp) and group II capsule(kpsMTII) in bacterial isolates from the patients with
prostatitis and determine their antibiotics susceptibility patterns .
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Methods: The drug sensitivity of (11) bacterial isolates including (10)E. coli
isolates and (1) Enterobacteraerogenes isolate from patients with
prostatitiswere evaluated by using a disc diffusion method. The prevalence
ofvirulence genes (cnf-1, uspandkpsMTII ) was determined by PCR.
Results:The isolates were highly sensitive to amikacin (81.81%).But the
isolates showed a high resistant to other antibiotics , ampicillin (100%), Co-
trimoxazole (100%) , Azithromycin (81.81%) , Cefotaxime (81.81%) |,
Ciprofloxacin (72.72%) and Gentamicin (63.63%) . PCR showed that kpsMTII
(72.72%) was more prevalent than usp(18.18%) and the cnf-1 was not detected
in all isolates .

Conclusion: We propose that the isolates from patients with prostatitis were
low virulent in combination with high resistance to many antibiotics.

Introduction

The prostate is a male specific genital accessory gland located at the bottom of
bladder help in the production of semen . Prostate undergo some disorders like
: prostatitis , benign prostatic hyperplasia and prostate cancer (12 Prostatitis is
an inflammation of prostate gland, inflammation may be infectious or
inflammatory in origin .

The first and second categories are infectious caused by bacteria , Bacterial
pathogens that causes prostatitis are usually the same of that causes urinary
tract infections (UTI) , E. coli is a predominant causative agent of bacterial
prostatitis , other enteric bacteria such as klebsiella , enterobacter and proteus
and Pseudomonas aeruginosa are also be documented®®. UropathogenicE.
coli is the common cause of bacterial prostatitis , this bacterium has many
virulence factors such as hemolysin , cytotoxic necrotizing factor-1,
uropathogenic specific protein and kpsMTII capsule which are associated with
pathogenicity of bacteria and pathological effects in prostate tissues as
illustrated in mouse models (7%,

Cytotoxic necrotizing factor type 1 (CNF1) is a chromosomally encoded toxin
constitutively activates small GTPases of the Rho family ¢ ' Its effects
involving a variety of cellular functions such as enhancement phagocytosis in
epithelial cells ""'? . Several studies showed that the kpsMTII capsule was
high prevalent among E. coli strains that causes UTI including prostatitis , The
researchers ' found that the 53.1% of isolates that causes cystitis were have
kpsMTII gene .Usp gene encodes a 346-amino acid protein designated as
uropathogenic specific protein (usp). This protein may represent a novel type
of E. coli bacteriocin, acting against competing E. coli strains that occupy the
same niche, thereby enhancing their infectivity in the urinary tract
environment'? |

The antibiotics represents the first choice of treatment of bacterial prostatitis
,some antibiotics are poorly penetrate prostatic capsule , others like :
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ciprofloxacin , co-trimoxazole and tetracyclines are penetrate well ¢'> . Most
antibiotics are either weak acids or bases that ionize in biological fluids, which
inhibits their crossing prostatic epithelium . Only free, non-protein-bound
antibiotic molecules enter tissues "'®'” . It's should use bacteriocidal rather
than a bacteriostatic antibiotics in acute life threatening infections , sever ill
patients require to hospitalization (18)

This study was performed to investigate three virulence factors including
cytotoxic necrotizing factor-1 (cnf-1), uropathogenic specific protein (usp) and
group II capsule (kpsMTII) in bacterial isolates from the patients with
prostatitis and determine their antibiotics susceptibility patterns .

Material and methods
Bacterial isolates
Eleven bacterial isolates involving (10) E. coli isolates and (1) isolates of E.
aerogeneswere collected from (60) post massage urine (VB3) specimens of
the patients with bacterial prostatitis in Al-Hussein Teaching Hospital in Thi-
Qar province through the period from February 2011 to July 2011.
Antibiotic susceptibility test

The drug sensitivity of (11) E. coli isolates from patients with prostatitis
were evaluated using a disc diffusion method.The antibiotics that including in
the current study were : ampicillin (AMP) , co-trimoxazole (SXT) ,
azithromycin (AZM) , cefotaxime (CTX) , ciprofloxacin (CIP) amikacin (AK)
and gentamicin (CN) .
DNA extraction
This performed according to manufacturer instruction of DNA extraction kit (
Promega — USA ).
Detection of the virulence genes
The prevalence of virulence genes (cnf-1, uspandkpsMTII ) was determined by
PCR.DNA primersm) manufactured by ( Bioneer-Korea ) that illustrated in
table (1) were used in detection of the virulence genes in this study.

Table (1): Primers used in detection of bacterial virulence factors

Gene Primer sequence (501-311) Size of product bp
cnf-f GAA CTT ATT AAG GAT AGT 543

cnf-r CAT TAT TTA TAA CGC TG

usp —f ATG CTA CTG TTT CCG GGT AGT GTG T 1000

usp-r CAT CAT GTA GTC GGG GCGTAA CAAT

kpsMTII -f GCG CAT TTG CTG ATA CTG TTG 272

kpsMTII —r CAT CAG ACG ATA AGC ATG AGC A

Amplification of DNA for cnf-1, uspandkpsMTII was carried out in a final
volume 20 plof reaction mixture for each one containing (5) pl of master mix
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(Bioneer-Korea) , (5)ul extracted DNA , (2.5) ul from each forward and
reverse primer and (5) pl of nuclease free water.

The amplification programs were performed according to (39in a PCR thermal
cycler apparatus ( Clever-USA ).

The amplification program for detection of cnf-landkpsMTII consisted of a
preheating cycle at 94°C after this initial denaturation step, the mixture was
subjected to 25 amplification cycles of denaturation at 94 °C (I min.) ,
annealing at 63 °C(1min) and extension at (68 °C) for (3) min. the final
extension was done at 72°C for (7 min.).

While , The amplification program for detection of usp gene consisted of
aninitial denaturation cycle at 94°C for (5 min.), then the mixture was
subjected to 25 amplification cycles of denaturation at 94 °C (1 min.) ,
annealing at 66 °C(1min) and extension at (68 °C) for (3) min. the final
extension was done at 72°C for (7 min.).

PCR amplification products were determined by 1.5% agarose gel in
electrophoresis apparatus ( Clever-USA )"

Results
Antibiotic susceptibility

The isolates shown high resistance to the tested antibiotics except in case of
amikacin where 9 ( 81.81% ) of isolates were sensitive to this antibiotic with
high significant differences ( p<0.001 ) . While isolates exhibit moderate
sensitivity to gentamicin and ciprofloxacin 4,3 (36.37 and 27.28 )% of isolates
respectively , the low antibiotic susceptibility was shown against cefotaxime
and azithromycin where2 isolates (18.19%)were sensitive for each one . In the
other hand , all isolated bacteria exhibit completely resistance to ampicillin
and co-trimoxazole , two isolates were shown resistance to all tested
antibiotics as illustrated in table (2).

Table (2) : Antibiotics Susceptibility test for bacterial isolates that isolated
from prostatitis patients.

Antibiotics Susceptible
No. %
Amikacin 9 81.81
Gentamicin 4 36.37
Ciprofloxacin 3 27.28
Cefotaxime 2 18.19
Azithromycin 2 18.19
Co-trimoxazole 0.0 0.0
Ampicillin 0.0 0.0
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Incidence of virulence genes

After the gel-electrophoresis , the cnf-1 gene was not detected in all isolates (
0% ) , the kpsMTII( figure 1 )was more prevalent among the isolated bacteria
that causes prostatitis where it detected in 8 isolates ( 72.72 % ) with the
high significant differences (p < 0.001 ), uspgenes ( figure 2 ) was identified in
2 isolates (18.18% ) as shown in table (3) .

Table (3) : The virulence factors that expressed by bacterial isolates

Virulence Positive Negative

factors No. % No. %
Cnf-1 0.0 0.0 11 100
Usp 2 18.18 9 81.82
kpsMTII 8 72.72 3 27.27

1000 b -

=00 e
400 bp

300 bp

— - -— —

180 bp

Fig(1):-Agarose gel electrophoresis of PCR of kpsMTII gene product of (
272 ) bp . L: ladder; other lane represents the no. of isolate
1,2,3,4,5,6,7,8,9,10,11 from prostatitis patients . The lanes 1,2 ,3,4,5,
6,10, 11 were gave a positive ( distinct band ) results for a PCR product
of tested gene
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Fig(2):-Agrose gel electrophoresis of PCR of usp primer that give a PCR
products of (1000 bp) . L: ladder; other lane represents the no. of isolate
1,2,3,4,5,6,7 from prostatitis patients , where lane 2 gave a usp gene
product ( positive PCR result )

Discusion

Depending on these findings , the isolates shown high resistance to several
classes of antibiotics even though the members of aminoglycosides ( amikacin
and gentamicin ) were the most active antibiotics against isolated bacteria
which may because of these antibiotics are used under precautions by a
doctors due to their side effects (nephrotoxic ) 9 and these antibiotics are less
useful by people for takes randomly due to their administration is difficult
which done by injection which help in decrease the rate of bacterial adaptation
and antibiotic resistance to aminoglycosides . In the other hand , the wide
spread using of B-lactams antibiotics , ciprofloxacin , azithromycin and co-
trimoxazole and their safety and easily of administration of these antibiotics (
usually orally ) help in increase the dependency on these antibiotics and
increase the resistance of bacteria which occur mainly by horizontal gene
transfer .
Concurrent resistance to antimicrobials of different structural classes has
arisen in a large number of bacterial species and may confuse the therapeutic
management of infections, including infection of the genito-urinary tract , the
result of current study was well matched to the findings that obtained by many
researchers?***#Y | which shown that the multidrug-resistant isolates
comprised an important percent of E. coli isolates from different genito-
urinary tract specimens including the prostate with high resistance to
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ampicillin, trimethoprim-sulfamethoxazole , gentamicin and ciprofloxacin ,
also they shown that the multi-drug resistance was more among men than in
women and they found that the predominant phenotype of resistance among
the MDR E. coli isolates was ampicillin, TMP/SMX and tetracycline
resistance.

the data resemble to those of some researches which mentioned that
amikacin-resistant Escherichia coli strains were isolated rarely from clinical
samples and the prior UTI is a common risk factor for resistance to the
different antibiotics tested including aminoglycosides and penicillins , this risk
factor is predominant among prostatitis patients which suffer from recurrent
UTTI and chronic infections , the consequences of this problem on prostatitis
patients is there are few antibiotics are able to penetrate well to prostate tissue
to reaches to the site of infections .

E. coli express several virulence factors for adherence , colonization ,initiation
of infections and tissue lesions such as siderophores, toxins, capsules and
fimbriae @*®. The result of the present study was differ from those obtained
by some researchers ®%*! that detected cnf-! in 64% and 63% of E. coli
isolates from prostatitis patients , respectively . The reasons for these
differences may be due to distinct population analyzed or from the presence of
different bacterial strains among the patients that were analyzed in these
studies or the differences in the number of isolates under the studies and the
origin of isolates . .

The findings of current study were agreed to those of some reaearchers in
the prevalence of kpsMTIlandusp genes and different in the prevalence of cnf1
gene this may be because of the differences in the size of samples ( previous
study used 162 E.coli isolates compared with 11 isolates in existing study, the
site of infections and the virulence features among the isolates'".

Several studies revealed that the quinolone resistant UPEC strains were
low virulent and invade immune-compromised patients .While susceptible
strains were virulent and affects non immune-compromised patients (39 The
ciprofloxacin resistance and multidrug resistance are associated with low
virulence strains ¢ |
The isolates in the current study were highly resistant to antibiotics used and
less virulent which compatible to previous studies , it possible that this
phenomena occur because of a low presence of certain virulence factors
precedes resistance to antibiotics G239 or it due to the low presence of
virulence is occur after the acquisition of resistance genes ¢ *>°® . The
coexistence of these two mechanisms is possible , recently , a specific
chromosomal background only partially corresponding to the phylogenetic
background could precede mutation to antibiotic resistance ¢ >’ . Some
strains ( CP1 ) of the UPEC from CP patients had a less virulence factors such
as usp and cnf-1 genes than UPEC isolates from cystitis patients . Also, the

(25,26)
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characteristics of both host and pathogens was determined the developments
of symptoms(38) .

It is well known that quinolones induce the SOS system response (DNA
repairing mechanism), which could favor the splitting of bacteriophages or
related sequences such as PAIs from the bacterial chromosome ©° .
Investigators reported that sub-inhibitory concentrations of quinolones could
induce the partial or total in vitro loss of PAls in UPEC strains which could be
considered as cause of decreased virulence in the isolates in the current study.
They suggested that this partial or total loss of PAls induced by quinolones
can be observed to occur by a SOS dependent or independent pathway,
respectively ©.

Conclusion
In brief, the bacterial isolates from patients with prostatitis were low
virulent in combination with high resistance to many antibiotics .
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