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ABSTRACT

Background: Antibiotics resistant including carbapenems among pseudomonas species is one of the critical health
problems which lead to limited treatment options. Therefore, precise identification and antibiotic testing is

necessary for effectual treatment.

Aim: To determine Metallo-B-Lactamase (blayim and blawp) producing pseudomonas species among different

Pseudomonal infections.

Methods: Standard microbiological methods, antibiotics susceptibility tests and PCR were performed to identify

Metallo-B-Lactamase producing pseudomonas species

Results: A total of 40 Pseudomonas isolates were recovered. Pseudomonas fluorescence was found to be 85% (n
= 34) while Pseudomonas aeruginosa was 15% (n = 6). All Ps. aeruginosa isolates were IMP and VIM positive
(100%), while just nine (22%) isolates of Ps. fluorescence were bearing IMP and eight (20%) were VIM positive.

Conclusion: Our finding revealed a high frequency of MBLs producing Pseudomonas species where Ps.

fluorescens was more frequently isolated.
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INTRODUCTION

Pseudomonas species is part of the normal microbial flora
of the human. It is adaptable to a variety of physical
conditions and is genetically resistant to several
antibiotics®.  Metallo-B-Lactamase  (MBLs) enzymes
including blaywm and blawe, is the agents responsible for
hydrolyzing B-Lactam antibiotics?. and thus resistance to
carbapenems including Meropenem (MEM) and Imipenem
(IPM) which considered the most potent and the last choice
drugs to treat pseudomonas infections®. The blaym and
blawme are mobile genes that can be transmitted through
plasmids, integrons or transposons®. Pseudomonas
aeruginosa as human-related species is one of leading
causes of healthcare-associated infections giving rise to a
different range of opportunistic infections®. Its infections are
associated with mortality due to treatment failure as it is
bearing MBLs®. Moreover Ps. aeruginosa is identified as a
multidrug resistant (MDR) since it is strongly resist routinely
used antibiotics”8,°. Although Pseudomonas fluorescence
is less clinically significant and not commonly isolated as
human pathogen but it is likely to be widely spread in
hospitals environment and maybe occasionally isolated
from hospitalized patients?®. Ps. fluorescence was reported
to cause nosocomial infections even in a higher incidence
rates than Ps. aeruginosa'! . It has been reported for
hemolytic activity, which induces cytotoxic and pro-
inflammatory responses in intestinal cells'?2. On the other
hand carbapenemase genes were detected in it and was
considered as a reservoir of resistance determinants*®. For

useful and appropriate treatment, MBLs producing
Pseudomonas species should be detected to prevent their
spread and subsequent complications.

The current study was undertaken to detect blaym and
blame genes among Pseudomonas isolates from a hundred
hospitalized and non-hospitalized patients in Khartoum
State, Sudan.

METHODS

The current study was conducted in Khartoum State,
Sudan. One major hospital was taken as representative for
each city (Khartoum, Omdurman and Khartoum North). The
subjects were patients suffering from any suspected
pyogenic bacterial infection as diagnosed by a physician.
Scientific and ethical approval of the study was obtained
from Scientific and ethical approval of the study was
obtained from Tropical Medicine Research Institute ethical
committee (Sudan) where the research was conducted,
and the verbal or the written consent was obtained from all
patients.

Specimens: Clinical specimens from different sites of
infection including ear, wound, urine and diabetic foot ulcer
were collected and directly transported to the laboratory.
Bacterial identification:: Isolation and identification of
bacterial isolates was done using standard bacteriological
procedures as described by Cowan and Steel ** and
Cheesbrough 4.
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Antibiotic susceptibility testing: Muller-Hinton agar was
used to perform Kirby-Bauer susceptibility testing to
different antibiotics according to CLSI guidelines (2015) 5.
Molecular detection of Metallo B-Lactamase gene

DNA extraction: DNA extraction was carried out using
modified bacterial DNA extraction protocol as described by
Reischl et, al 8.

PCR amplification: Metallo 3-lactamase specific primers
for bla mp and bla viv were used!” The primers were
manufactured by (Eurofins MWG Operon, Germany) the
primers were as follows: (Table 1)

Single PCR amplifications were performed in 25pl
reaction mixture (Maxime PCR PreMix Kit i-Taq 5ul)
(INTRON Biotechnology, South Korea), containing 3ul of
bacterial DNA template, 1ul of 5 pmol/ul from each primer
and the mixture was completed with 15 pl of sterile distilled
water in a 0.2 Eppendorf (PCR) tube. Amplifications were
performed by using the thermal cycler as follows: initial
denaturation step at 95 °C for 5 minutes; 30 cycles of
denaturation at 94 °C for 30 seconds, (annealing at 55 °C
for 30 seconds for blaye, 63 °C for 30 seconds for blay),
extension at 72 °C for 1 minute, followed by a final
extension step at 72 °C for further 10 minutes.

RESULTS

Bacteriological result: A total of forty Pseudomonas
species were isolated from different clinical specimens.
Among them, six isolates were Ps.aeruginosa (15%) while
thirty-four isolates were Ps. fluorescens (85%) as shown in
table 2.

Distribution of Pseudomonas isolates according to the
site of infection: Among the collected clinical specimens
throughout this study, ear infection was the most observed
site of infection (n=19) while wounds were the least ones
(n=2) (Table 3).

Distribution of Pseudomonas isolates according to the
patient’s hospitalization status

Most Pseudomonas isolates were recovered from
hospitalized patient (n = 33) while the outpatients yielded
only seven isolates (Table 4).

Table 1: Primer sequences and Amplicon sizes used in this study?”

Molecular detection of Carbapenem resistance genes:
The study of Pseudomonas isolates showed that two genes
were detected concerning carbapenem resistance genes.
IMP gene was detected in 15 (37.5%), while VIM gene was

detected in 14 (35%) isolates (Table 7, Fig.1,2)

Table 2. Frequency and percentage of isolated Pseudomonas
species from different clinical specimens.

Pseudomonas species Frequency Y%age
Ps. fluorescens 34 85
Ps. aeruginosa 6 15
Total 40 100

Table 3. Frequency and percentage of Pseudomonas isolates
according to the infection site

Site infection Frequency Y%age
Ear infections 19 47.5
Urine tract infections 14 35
Diabetic foot ulcer 5 12.5
Wounds 2 5
Total 40 100

Table 4: Frequency and percentage of Pseudomonas isolates
according to the patient’s status

Patients status Frequency Y%age
Hospitalized 33 82.5
Qutpatient 7 17.5
Total 40 100

able 5: Antibiotic Susceptibility pattern of isolated Pseudomonas

species
Antibiotic Sensitive Intermediate Resistant
Gentamicin 15(37.5%) 2(5%) 23(57.5%)
Ciprofloxacin 15(37.5%) 10(25%) 15(37.5%)
Cefotaxime 20 (50%) 7(17.5%) 13(32.5%)
Imipenem 16 (40%) 6(15%) 18(45%)
Meropenem 16 (40%) 5(12.5%) 19(47.5%)

Table 6. The Resistant pattern of isolated Ps. aeruginosa
and Ps .fluorescens

Antibiotic Resistant Ps Ps
aeruginosa fluorescens
Gentamicin 23(57.5%) 6 17
Ciprofloxacin 15(37.5%) 5 10
Cefotaxime 13(32.5%) 4 9
Imipenem 18(45%) 6 12
Meropenem 19(47.5%) 6 13

Table 7. Molecular detection
Pseudomonas clinical isolates

of VIM \ IMP genes among

Primer Sequence (5'-3' direction) Amplicon
size

bla e F TCGTTTGAAGAAGTTAACGG 568

blawme R | ATGTAAGTTTCAAGAGTGATGC

bla vim F GGTGTTTGGTCGCATATCGCAA | 502

blav R | ATTCAGCCAGATCGGCATCGGC

Antibiotic susceptibility: Resistance against Gentamicin
(57.5%) was found to be the most abundant followed by
Meropenem (47.5%), Imipenem (45%), Ciprofloxacin
(37.5%) and Cefotaxime (32.5%) (Table 5,6)

Type of Ps Ps Total
isolate aeruginosa | Flourescens

IMP+ve 6(15%) 9(22%) 15(37.5%)
IMP —ve 0 25(62.5%) 25(62.5%)
VIM+ve 6(15%) 8(20%) 14(65%)
VIM —ve 0 26(65%) 26(65%)
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Fig.1: Molecular detection of bla mp gene among Ps. aeruginosa and Ps. flourescens

analyzed in agarose gel.

M: 100 bp molecular ladder; lane 17: positive control; lane 18: negative control; lanes 1, 6, 8, 13 and 15: typical IMP positive isolates (

amplicon size 568 bp); lanes 2, 3, 4, 5, 7, 9,10,11,12,14 and 16: IMP negative isolates.
1 13 14 15

2 3 4 5 6 8 9 10 11

16 17 18 M

500bp

Fig. 2: Molecular detection of bla viu gene among Ps. aeruginosa and Ps fluorescens analyzed in agarose gel.
M: 100 bp molecular ladder; lane 1: positive control; lanes 3, 4, 7, 10: typical VIM positive isolates (amplicon size 502 bp); lanes 2, 5, 6, 8,

9, 11,12, 13 and 14: VIM negative isolates
1 2 3 4 5 6

DISCUSSION

Pseudomonas is one of the main opportunistic pathogens
in the hospital environment. It imposes a great challenge to
treat its infections due to its natural resistance against
drugs and the rapid changes in the pattern of resistance 8.
In the current study and among forty recovered
Pseudomonas clinical isolates, 85% were Ps. fluorescens
and 15% were Ps. aeruginosa. Although Ps. fluorescens is
an unusual cause of disease in humans and usually affects
immune-compromised patients, some previous studies
showed that it was the commonly isolated from
bloodstream infections after exposure to contaminated
heparinized saline flush'®, in addition it was also isolated
from three successive blood cultures from patients with
septicemia®®. Because of the significant numbers of
isolated Ps. fluorescens from various clinical specimens,
the consideration that it is of no clinical importance is
questionable. Recent reports on clinical strains of Ps.
fluorescens have caused serious health problems!?21-23
which may require some alternative treatment approach. In
the present investigation the ear is the most common site
of infection (47.5%), followed by urinary tract (35%) and
wounds (5%), while in Nigeria it was reported that the high
to low frequency rate of Pseudomonas was as follows:
wound (51.5%); ear (16%); and urine (13.5%)2. This was
not in line with this study in terms of sites order, but in
general these sites in addition to blood are the most sites
infected by Pseudomonas species. This study reports a

14 M

8 9 10 11 12 13

high frequency of isolated pseudomonas from hospitalized
patients rather than outpatients, which emphasize the
existence of Pseudomonas in hospital environments 2°,
Moreover; among 40 clinical Pseudomonas species
isolates, multiple-resistance phenotypes were observed,
where 45% of Pseudomonas isolates were found resistant
to Imipenem, this finding is in accordance with Moradian et
al, who found that the resistance to Imipenem was 53.7%%.
The resistant of Pseudomonas isolates to the Meropenem
was 47.5%. This finding is not comparable with that
reported by Gad GFe and Ashour 26, who found the
resistance to Meropenem was 68%. This study indicated
that all phenotypically Carbapenem-resistant
Pseudomonas aeruginosa is bearing both blayw and blawe
(100%), this frequency is a higher than in the previous
study carried out in Sudan by Satir et a’. On the other
hand, 9 (22%) of Ps. fluorescens were positive for blawe
whereas 8 (20%) were blayw positive. Similar study in
Singapore  reported blamp  positive Ps. fluorescens
recovered from hospitalized patients?®.

CONCLUSION

The present study reported a high frequency of MBLs
producing Pseudomonas species where Ps. fluorescens
was more frequently isolated, therefore alarming us not to
neglect it as an opportunistic pathogen. It is recommended
that, precise identification protocols should be adopted and
good infection control practices should be applied for
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optimal management and to decrease further dissemination
of such resistant strains.
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