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DETECTION OF RESISTANCE DETERMINANTS BY
MOLECULAR ANALYSIS AMONG THE QUINOLONE
RESISTANT SALMONELILA ENTERICA SEROVAR TYPHI
ISOLATES FROM KANCHIPURAM
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ABSTRACT

Aim: To study the antimicrobial susceptibility pattern and detection of plasmid mediated quinolone resistance

in Salmonella enteric serovar Typhi.

Method: We collected 62 isolates from a tertiary care hospital in Kanchipuram from 2009-2011. All the
isolates were subjected to antimicrobial susceptibility testing by Kirby-Bauer disk diftusion method and broth
microdilution method was used to determine minimum inhibitory concentration of ciprofloxacin and nalidixic
acxid. Then the strains were amplified for the presence of plasmid mediated quinolone resistance (PMQR)

gene.

Result: All the 62 isolates were found to be nalidixic acid resistant strains (NARST) and susceptible to
ciprofloxacin. Few isolates showed resistance to ampicillin, co-trimoxazole, tetracycline and chloramphenicol.

None of the isolates amplified for PMQR gene.

Discussion: The present study indicates the higher prevalence of NARST and there may be a low-level rate of
dissemination of Qnr determinants among human Salmonella isolates.
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INTRODUCTION

Enteric fever poses a serious threat to developing
countries where they remain as the most threatening
endemic infection '. The global incidence of
Salmonella has been estimated as 21 million with
7,00,000 each year mainly in countries such as South
East Asia, Africa and Latin America 2. Salmonella
enterica serovar Typhi [Salmonella typhi] remains the
most common etiological agent of enteric fever
followed by S. enterica serovar Paratyphi A. Failure
of primary drugs TACCoT7] and concurrent reports
on Nalidixic acid- resistant Salmonella [NARST]
from various countries around the globe, leading to
multidrug-resistant Salmonella, brought
fluoroquinolones and third-generation
cephalosporins into the treatment scenario %67,
Multidrug resistant (MDR) Salmonella are
restraining the therapeutic options of enteric fever.
They are known as multidrug resistance when they
are resistant to ampicillin, chloramphenicol,
streptomyecin, sulphonamides and tetracycline 9.

The targets of fluoroquinolones are the two enzymes
DNA gyrase and topoisomerase IV, which are
encoded by gyrd, gyrB and the parC, parE genes,
respectively. Mutation in a quinolone resistance-

determining region (QRDR), efflux pump associated
resistance, bacterial permeability, qnr plasmid and
up/down regulation of operon genes have been
documented as the various reasons for resistance
101112 The first report on plasmid mediated
quinolone resistance [PMQR’] was reported in UK
in 2007 by Hopkins et al '*. The PMQR is mediated
by gnr gene harbored by the bacteria in their
plasmid. The gnr families consist of qnr A, gnr S,
gnr B, gnr C and gnr D that confer resistance to
members of fluoroquinolone.

The present study was undertaken to analyze the
current status of antibiotic susceptibility pattern and
presence of plasmid mediated quinolone resistance
gene (qnr) in Salmonella enterica serovar Typhi
isolates from people presenting with enteric fever in
a tertiary care centre in Kanchipuram.

MATERIALS AND METHODS

Nearly 615 blood samples from patients presenting
with fever in a tertiary care hospital in Kanchipuram
from 2009 to 2011 were screened for serovar Typhi.
We isolated a total of 62 clinical isolates of
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Salmonella spp. The isolates were identified using the
routine laboratory methods. Preliminary
identification included Gram’s staining, test for
motility and oxidase, followed by biotyping and
serotyping. Biotyping included a battery of standard
biochemical test, ability to ferment sugars and
aminoacid decarboxylation. Serotyping was done
with the antisera, from King Institute of Preventive
Medicine, Guindy, Chennai to confirm the serotype of
the Salmonella isolates.

Antimicrobial susceptibility testing

All the confirmed strains of Salmonella enterica
serovar Typhi were subsequently tested to detect
their antibiogram pattern by disc diffusion method
as per CLSI guidelines '*. In brief, the isolates were
subcultured 24 hours before performing the
susceptibility testing and the concentration was
adjusted to 0.5 McFarland standards. Lawn was
made on Muller-Hinton agar (MHA), and the discs
were placed on it and incubated overnight at 37°C.
The antibiotics used were: ciprofloxacin (5ug),
norfloxacin (10pg), nalidixic acid (30 pg), cefotaxime
(s0ug), ceftriaxone (30pg), ampicillin (10ug),
chloramphenicol (80pg), co-trimoxazole (25pg),
tetracycline (80ug), gentamicin (10ug). The zone of
inhibiton was measured and analyzed as per the
CLSI guidelines. Broth microdilution was done to
determine the minimal inhibitory concentrations of
nalidixic acid and ciprofloxacin.

Dectection of qnr gene among Salmonella
enterica serovar Typhi isolates

Plasmid isolation from the isolates was done by
alkaline lysis method. In short, about 1.5 ml of 24
hours fresh culture was taken in an eppendorf tube
and centrifuged for 5 minutes at 1000 rpm. The
supernatant was then discarded and the pellets were
dissolved in ice cold solution I, containing EDTA,
tris Hel and sucrose. Then about 200pl of solution
I1, containing sodium hydroxide and SDS, was
added and inverted for few times and stored at 4° C
for 4—5 minutes. Later 150ul of solution III,
containing sodium acetate, acetic acid and distilled
water, was added and inverted for few minutes and
stored at 4° C for 4—5 minutes. Then the tubes were
centrifuged at 10,000 rpm for 10 minutes.

The supernatant was transferred to a sterile
eppendorf tube and 100% ethanol was added twice
the volume and vortexed and allowed to stand for 5
minutes. Then the tubes were centrifuged for 10
minutes. The supernatant was discarded and the
pellets were resuspended in 70% ethanol and the
tube was inverted for several times and centrifuged
for 5 minutes. The supernatant was discarded and
the pellets were dried until the ethanol evaporated.
50ul of sterile tris EDTA buffer was added to the
pellet and stored in 4° C.

The plasmids were subjected to PCR for the
detection of quinolone resistant gene (gnr) using the
specific primers, Fwd 5-GGG TAT GGA TAT
TAT TGA TAA AG-3 Rvs M13 5-CTA ATC
CGG CAG CAC TAT TA-38’ (Sigma Oligos,
Bangalore). The amplicons were resolved at 100V
for 20 minutes in 1% agarose gel with ethidium
bromide. The gel was documented in the Bio-Rad
gel documentation system.

RESULTS

Of the 615 blood samples that were screened, we
obtained 62 isolates of Salmonella enteric serovar

Typhi.
Antimicrobial susceptibility testing

The drug resistance pattern of Salmonella was found
to quiet variable. Out of the 62 isolates 100%
sensitivity was observed with ciprofloxacin,
ceftriaxone, cefotaxime, gentamicin and 100%
resistant to nalidixic acid by Kirby-Bauer disk
diffusion method. Chloramphenicol, co-trimoxazole
norfloxacin, ampicillin and tetracycline showed
938.5%, 90.3%, 91.9%, 85.5% and 95.2% sensitivity,
respectively. Among the resistance pattern to other
antibiotics 4 isolates (6.5%) were resistant to
ampicillin, chloramphenicol, 3 isolates (4.8%) were
resistant to tetracycline, and 6 isolates (9.7%) were
resistant to co-trimoxazole (Table I). Better
sensitivity was observed for ACCOT group of drugs.
Since nalidixic acid showed 100% resistance, both
nalidixic acid and ciprofloxacin were subjected for
MIC test by broth micro dilution method. Few
isolates that showed intermediate resistance to
ceftriaxone and cefotaxime were also tested for MIC
by broth microdilution.

Table-1: Antibiotic Susceptibility pattern of Salmonella enterica serovar Typhi-Disc diffusion

Antibiotics Sensitivity (%) Intermediate (%) Resistant (%)
Ciprofloxacin 100% (62/62) - -

Norfloxacin 91.9% (57/62)  8.1% (5/62) -

Nalidixic acid - - 100 % (62/62)
Ceftriaxone 100% (62/62) - -

Cefotaxime 100% (62/62) - -

Ampicillin 85.5% (53/62) 8.1% (5/62) 6.5% (4/62)
Chloramphenicol 93.5% (58/62) - 6.5% (4/62)
Co-trimoxazole  90.8% (56/62) - 9.7% (6/62)
Tetracycline 95.2% (59/62) - 4.8% (3/62)
Gentamicin 100 % (62/62) - -
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Table 2: MIC values of Salmonella enterica serovar Typhi to Nalidixic acid and Ciprofloxacin

Sr. No Drug dilution range Isolatesin Drug dilution range Isolates in
for Nalidixic acid =~ Salmonella  for Ciprofloxacin = Salmonella

(ug/mL) Typhi (ug/mlL) Typhi
1 256 62 64 -
2 128 - 32 -
3 64 - 16 -
4 32 - 8 -
5 16 - 4 -
6 8 - 2 -
7 4 - 1 32
8 2 - 0.5 24
9 1 - 0.25 6
10 0.5 - 0.125 -
11 - 0.0625 -

All the 62 isolates tested by broth micridilution
showed 100% resistance to nalidixic acid and 100%
senstivity to ciprofloxacin (Table 2). All the strains
had a MIC value greater than 256 for nalidixic acid.
The MIC value for ciprofloxacin was in the range
0.25—-1pug/mL. MIC determinations of few
intermediately resistant Ceftriaxone and cefotaxime

M 1-16

strains were found to be sensitive by MIC studies
(data not shown).

Detection of gnr gene by PCR

Out of the 62 isolates that were analysed for the
presence for plasmid mediated gnr gene none of the
isolate amplified for the gnr gene. All were negative
for PMOR (Fig. 1).

Fig 1: Representative photograph showing the absence of gnr gene among the quinolone resistant isolates

DISCUSSION

The recent trend in increasing antimicrobial
resistance among the members of Salmonella enterica
has alarmed us the need to relentlessly assess the
rationally used antibiotics for management of enteric
fever. Among our isolates 8 our isolates were
resistant to ampicillin, chloramphenicol, tetracycline
and nalidixic acid and hence were considered as
multidrug resistant Salmonella. Two isolates were

resistant to all the above drugs and co-trimoxazole.
In the present study 8.1% of our isolates were found
to be MDR strains. Previous studies by Sivakumar et
al. ® and Sandvang et al. '? reports higher prevalence
of MDR and the results our study has differed by
lesser prevalence rate.

The infections caused by the Salmonella spp are
increasing. Fluoroquinolones are widely used in
treating these infections. Mutation in topoisomerase
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is the important source of resistance against
fluoroquinolones among Salmonella spp. Plasmid
mediated resistance had been widely reported among
these organisms.

The first report on plasmid mediated quinolone
resistance in Salmonella spp was reported by
Hopkins in 2007 '*. Later in a prevalence study
conducted in France out of 516 nalidixic acid
resistant isolates of Salmonella typhi only 1 showed
positive for gnr A i.e. 0.2%. Similar prevalence
studies conducted in South Korea among 216
isolates, all the isolates were negative for qnr A, B, C,
D or S among the nalidixic acid resistant community
acquired Salmonella species 1°.

In our present study we tried to monitor the
prevalence of plasmid mediated quinolone resistance
among nalidixic acid resistant Salmonella enterica
serovar Typhi in Kanchipuram. But like the previous
study we also did not obtain any positive result for
plasmid mediated gnr gene.

Cattoir et al., ' showed in his study that though the
isolates showed resistance to nalidixic acid they were
still sensitive to ciprofloxacin. In our study also all
our isolates showed 100% resistance to nalidixic acid
and 100% sensitive to ciprofloxacin.

When correlating the present study with the
previous study it indicates there may be a low-level
rate of dissemination of Qnr determinants among
human Salmonella isolates. This study being only a
preliminary study could be further continued by
looking the PMQR among large number of
fluoroquinolone resistant Salmonella isolates and also
at the other mechanisms leading to resistance in
Salmonella that could help in proper disease
management.
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