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ABSTRACT

In the study, 80 urine samples were collected from patients, suffering from urinary tract infections from both genera (male
and female) with age ranging from 11-60 years admitted in Kadhimiya Teaching Hospital in Baghdad during a period from
May to August 2020. The samples were identified according to microscopic, morphological, cultural, and biochemical tests.
It was found 50 positive cultures and 10 samples act as a control. Antibiotics susceptibility was tested and the results showed
significant differences at (p <0.05). Pseudomonas aeruginosa and Klebsiella pneumoniae were isolated from urine samples
act as multidrug resistance. High antimicrobial resistance levels were detected: amoxicillin-clavulanic acid, ceftazidime,
chloramphenicol, amikacin, meropenem, piperacillin, doxycycline, tobramycin, ciprofloxacin, clindamycin, vancomycin,
rifampicin, colistin, which were resisting to K. pneumonia was resistant to amoxicillin-clavulanic acid, doxycycline, tobramycin,
ciprofloxacin, clindamycin, vancomycin, rifampicin, and P. aeruginosa was resistant to amikacin, piperacillin, ciprofloxacin,
meropenem, rifampicin, ceftazidime, chloramphenicol, colistin. Biofilm calculation is occurrence after incubation at 37°C in
different times. The mixed culture characterized additional pathogens alike gram-negative bacteria. Biofilm formation has
been associated with an increasing possibility of infection, particularly through infection of bacteria in urinary tract infection
(UTI), antibiotic resistance genes (ARGs); this study represented SHV-5 in P. aeruginosa "“VIM in K. pneumonia.
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INTRODUCTION

Urinary tract infection (UTI) is considered the most known
bacterial disease occurrence in health care and community
setting."> The signs of kidney and bladder infections are
characterized by painful and frequent urination due to bladder
infection, but in the case of kidney infection, the symptoms
include flank pain and high fever are common. The infection
incidence among old people and children is not evidently
understood and is yet under study.> UTI is also classified as
complicated and uncomplicated.* Bacteria are the primary agents
that responsible for causing UTI followed by some fungi and
viruses.® The National Institutes of Health in year 2002, reported
that nearly 80% of the infections include biofilms. The biofilm

form potential of each pressure has once estimated the usage of
the crystal violet staining approach described until now.’

The amalgamation into biofilm or antibiotic hindrance is
on extensive interest, according to biomedical researchers.
Notably, many studies have proven as ignoble doses regarding
assured antibiotics perform result in biofilm structure,®
indicating that biofilm provision can also keep involved into
the international explanation after external stresses, together
with antibiotics.® However, that is presently doubtful whether
at that place is a quantitative contextual connection between
biofilm structure and antibiotic resistance.

Over the previous two decades, a couple of studies have
yielded conflicting results. For example, while Abidi et al.
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permanency longevity toughness strong 22 Pseudomonas
aeruginosa isolates and past up to expectation biofilm
production used to be drastically higher in multidrug resistant
(MDR) isolates.” Sequence analysis about the 16S ribosomal
RNA (rRNA) gene has been broadly used in conformity
with perceiving bacterial species® durability because of
toughness diagnosing permanency microbial longevity
infections.’

SHV-5 was observed preceding in a K. pneumoniae
unlike out of Chile of 1989. Then, the blaSHV-5 gene was
once recognized within quite a few enterobacterial species
dispensed at some stage in the world then specifically among
Greece. The -lactamase SHV-5 confers an excessive degree
about the arrest after ceftazidime and to monobactams.'
VIM-1 at the start detected in Italy (1997)."!

the sequences of DNA, RNA, yet protein this method
is called sequence aligning up to expectation is utilizing
in imitation of identifying regions regarding tally so much
may also lie an outcome regarding functional, structural, yet
evolutionary relationships among the sequences.'? Typically,
the arrangement concerning aligned sequences concerning
nucleotide and amino water brash residues is introduced
as like rows within the matrix. Stability Gaps are identical
and comparable characters are aligned within successive
columns, so up to expectation gaps are inserted between the
residues.

MATERIALS AND METHODS

Bacterial Isolates

A total of 80 urine samples of patients, both genera male
and female, out of which 50 samples were positive and
10 samples as control, were recovered in Baghdad’s
Kadhimiya Teaching, Hospital from May to August
2020 age from 11-60 years. Cultures media yielded
multidrug-resistant K. pneumoniae and P. aeruginosea,
amoxicillin-clavulanic acid, ceftazidime, chloramphenicol,
amikacin, meropenem, piperacillin, doxycycline, tobramycin,
ciprofloxacin, clindamycin, vancomycin, rifampicin, colistin.
K. pneumonia was resistant to amoxicillin-clavulanic
acid, doxycycline, tobramycin, ciprofloxacin, clindamycin,
vancomycin, rifampicin and P. aeruginosa was resistant to
amikacin, piperacillin, ciprofloxacin, meropenem, rifampicin,
ceftazidime, chloramphenicol, colistin.

Identification of Bacteria

A colony can show from each positive culture of bacteria, and
it can identify by depending of the morphology properties
(colony magnitude, shape, dye, and characteristic over colors,
transparency, edge, raise, or consistency). Then, colonies can
also tarnish via village tarnish according to word a particular
shape, a form of reaction, aggregation, or unique intracellular
composites among conformity with the studies by Winn WC,
et al

Molecular Identification of Bacteria

The primer design program for Primer-BLAST (PCR)
flourished at NCBI to assist users in accomplishing primers,
particularly after the input PCR template, as described in
Table 1.

Antibiotic Sensitivity Test

The inoculums utilized within that test were prepared by
using addition three in conformity with 5 isolated colonies
grown-up of a nutrient agar pebble according to 5 mL. of
fruitless ordinary saline yet related with (1.5 x 108 cell/
mL) MacFarland grade tube. The sensitivity Muller Hinton
mediocre was inoculated with barren swab via rotational
the mob on the floor about the medium. Formerly using
unproductive forceps, the antimicrobial discs had been
positioned concerning the inoculum yet plates had been
incubated because of 24 hours at 37°C, by means of the usage
of the bunch diffusion approach as much talked about by
Clinical and Laboratory Standards Institute (CLSI).!* Then,
the zones of inhibition may measure to identify the sensitivity
design. Antibiotic sensitivity determined concerning with the
inhibition zones were measured to estimate the sensitivity
design.

Primer-BLAST Detection of Antibiotic-Resistant Genes

The PCR was performed for the detection of resistance gene,
according to Sambrook and Russel (2001)."> The primers were
provided from Geneaid company/ Korea as shown in Table 1.

Molecular Assay

PCR is a forceful technique towards selective amplification of
a specific segment of DNA in vitro as described by Clark and
Pazdernik (2013).!° The PCR technique was used to confirm
the presentence of genes. The condition of PCR describes as
in Table 2 (a-d).

Table 1: Primer pairs

Primer name Sequence 5-3 Reference
16s RNA of P. aeruginosa-F TCCTCTGACCCCTCTAGAGATAGAGTTTT Study design
16s RNA of P. aeruginosa-F AGGAGACTGGGGAGATTCTCTACTCAAA

16s RNA of K pneumoniae -F AGAGTTTGATCCTGGCTCAG Study design

16s RNA of K pneumoniae -R

TACGGTTACCTTGTTACGACTT

Bisiklis ez al., 2007%*

Roschanshi et al., 2014

bla SHVS5-F TCCCATGATGAGCACCTTTAAA
bla SHV5-R TCCTGCTGGCGATAGTGGAT

bla VIM1-F GTACGCATCACCGTCGACAC

bla VIM1-R TGACGGGACGTATACAACCAGA
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Table (1.a): PCR condition for amplification of 1 6:RNA gene of F. asruginosa.

Step Temperature(*C) | Time | No. of eycles
Initial denaturation 95 Imin 1
Denaturation 93 30sec
Annealing 3B I0sec i3
Extenzion 72 Imin
Final extension 72 Bmin 1

Table (2.b): PCR condition for amplification of 16:RNA gene of K pnsumonias.

Step Temperature("C) | Time | No. of cycles
Initial denaturation 93 Imin 1
Denaturation 95 30sec
Annealing L] 30sec 35
Extension 72 Imin
Final extenzion 72 Bmin 1

Table (2.c): PCER condition for amplification of bla SHFS gene,

Step Temperature(*C) | Time | No.of cycles
Initial denaturation as Amin 1
Denaturation 93 30sec
Annealing 45 30zec 15
Fxtenzion 72 Imin
Final extenszion 72 Emin 1

Table (2.d): PCR condition for amplification of blz FIM gene.

Step Temperature(*C) | Time | No.of cycles
Initial denaturation 93 Imin 1
Denaturation 95 10sec
Annealing 48 Tsec 35
Extenzion 72 13zec
Final extenzion 72 Bmin 1

Biofilm Formation Assay

Biofilm build assays have been rendered the usage of a
previously described method by Christensen ez al. (1985)"7
as follows:

The bacterial isolates were grown overnight in NB medium;
the inoculum standardized to 0.5 McFarland (OD = 0.132 at
600nm) and then transferred to TSB supplemented with
1% (w/v) glucose; then 1/100 dilutions were made in TSB
medium; a volume of 150 pL was added to the well of sterile
96 wells polystyrene flat-bottom microplates; media only were
inoculated as negative controls. The plate was then incubated
for 24 hours at 37°C; discard the content of the well and rinsed
double including 150 pL on PBS (phosphate-buffered saline)

Table 3: Interpretation of biofilm formation

Mean of OD value at 630 nm  Adherence Biofilm formation
<0.120 None Non /Weak
0.120-0.240 Moderately Moderate
>0.240 Strong High

{33 | S1

1500bp
1000bp

s00bp

100bp

16SrRMNA

Figure 1: Electrophoretic graph of PCR product using Agarose gel
electrophoresis (1.5 %) at 72 Volt for 80 minutes of process PCR to
165sRNA gene, lane (5) represented K. pneumoniae isolates and lane M
as (DNA marker size (100bp)).

Figure 2: Electrophoretic graph of PCR product to using Agarose gel
electrophoresis (1.5 %) at 72 Volt for 80 minutes of process PCR to
16sRNA gene, lane represented P. aeruginosa isolates and lane M as

(DNA marker size (100bp)).

(pH7.2) according to remove unattached cells; biofilm built
by using diligent sessilé creature was fixed by way of setting
in an oven at 60°C because of 30 minutes; staining the use of
a hundred pL about a 0.1% (w/v) crystal violet solution for 15
minutes at room temperature; the clear violet used to be below
quote beyond the wells; the wells rinsed 4 times with PBS, or
then 150 pL of 95% ethanol: 95% acetone [8:2(v/v)] was once
Gather in accordance with banish the clear violet solution
from the biofilm; excuse on O.D at 630 nm; calculation: The
dosage of biofilm formation (BF) was once categorized into
iii categories according to Coenye T and Nelis HI., (2010)%:
as in Table 3.

Statistical Analysis

Data can analyze by utilizing SPSS version 16 and Microsoft
Office Excel 2007. Normal facts have been pointed out so
range then percent. Fischer’s exact take a look at was utilized
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because examine concerning frequency. A p virtue over less
than 0.05 used to be measured as significant.

RESULTS AND DISCUSSION

Bacterial Genetic Identification

Five isolates from K. pneumonia and P. aeruginosa were
chosen for molecular identification; after PCR assay we
observed /6sRNA amplicon, lane (51) represented K.
pneumoniae isolates and lane M as (DNA marker size (100
bp)) as shown in Figure 1. and, lane represented P. aeruginosa
isolates and lane M as (DNA marker size (100 bp)) as shown in
Figure 2.

Antimicrobial Susceptibility Testing

A total of 80 samples of urine from patients, both genera male
and female, which 50 samples were positive and 10 samples
as control, were recovered in Baghdad’s Kadhimiya Teaching
Hospital from May to August 2020, ages from 11-60 years.
Cultures media yielded multidrug-resistant K. pneumoniae
and P. aeruginosea, amoxicillin-clavulanic acid, ceftazidime,
chloramphenicol, amikacin, meropenem, piperacillin,
doxycycline, tobramycin, ciprofloxacin, clindamycin,
vancomycin, rifampicin, colistin. K. pneumonia was resistant

to amoxicillin-clavulanic acid, doxycycline, tobramycin,
ciprofloxacin, clindamycin, vancomycin, rifampicin and
p. aeruginosa was resistant to amikacin, piperacillin,
ciprofloxacin, meropenem, rifampicin, ceftazidime,
chloramphenicol, colistin. In vitro antimicrobial susceptibility
testing was performed by microdilution rule following the
Clinical Laboratory Standard Institute (CLSI)."* Thirteen
antimicrobial marketers have been tested consisting of length
concerning examined minimal inhibitory concentration
between pg/mL as shown in Table 4.

K. pneumonia was resistant to amoxicillin-clavulanic
acid, doxycycline, tobramycin, ciprofloxacin, clindamycin,
vancomyecin, rifampicin and p. aeruginosa was resistant to
amikacin, piperacillin, ciprofloxacin, meropenem, rifampicin,
ceftazidime, chloramphenicol, colisitin.

K. pneumoniae were resistant 80% to ciprofloxacin, 60%
of isolates were resistant to vancomycin, 50% of isolates
were resistant to rifampicin, 30% of isolates were resistant to
clindamycin and amoxicillin-clavulanic acid, 20% of isolates
were resistance to doxycycline and 10% of isolates were
resistance to tobramycin as shown in Table 5.

The current study disagreed with another study in
Indonesia,'” showed that resistance rate to ciprofloxacin 46.9%,

Table 4: Antibiotic disks

Antimicrobial category Antimicrobial agent symbol ug/disk Sensitive Resistant

Aminoglycosides Amikacin AK 30 >17 <14

Aminopenicillins Amoxicillin-Clavulanic acid AMC 30 >18 <13

Cephems 111 Ceftazidime CAZ 30 >21 <17

Phenicols Chloramphenicol C 30 >21 <17

Folate pathway inhibitors Ciprofloxacin CIP 5 >21 <15

Lincosamides Clindamycin DA 2 >12 <14

Tetracyclines Doxycycline D 30 >15 <11

Carbapenems Meropenem MEM 10 >19 <15

Penicillins Piperacillin PRL 10 >21 <14

Aminoglycosides Tobramycin TOB 30 >15 <12

Glycopeptides Vancomycin VA 30 >17 <14

Ansamycin Rifampicin RI 5 >20 <16

Lip peptides Colistin COL 10 >11 <10
Table 5: Antibiotic sensitivity for some K. pneumoniae isolates

No. cip VA RI CA AMC D TOB

1 S R S S S S S

2 R R R S R R S

3 R S R S S S R

4 R R R S R S S

5 R S S R R S S

6 R R S S S S S

7 R S R S S R S

8 R S R S S S S

9 S R S R S S S

10 R R S S S S S

% 80 60 50 30 30 20 10
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Table 6: Antibiotic sensitivity for some P. aeruginosea isolates

No. C CAZ MEM PRL CIP AK RI CcoL
1 S R R R S S S S
2 R R R R R S S S
3 R R R S S R S R
4 R R S R S R S S
5 R R R R S S R S
6 R R R S S S R S
7 R S S R R S S S
8 R S R S R S S S
9 R R R R R S S S
10 R R S R R R S S
% 90 80 70 70 50 30 20 10
R = Resistant S = Sensitive;
Table 7: Biofilm formation of bacteria K. pneumoniae in different times
No. Zero time 6 hours 12 hours 24 hours 48 hours 72 hours
1 0.091 0.18 0.128 0.251 0.498 0.389
2 0.106 0.175 0.165 0.182 0.388 0.486
3 0.105 0.181 0.145 0.252 0.494 0.423
4 0.108 0.151 0.133 0.162 0.369 0.492
5 0.103 0.172 0.143 0.212 0.437 0.448
Adherence Non Moderately Moderately Moderately Strong Strong
Biofilm formation Weak Moderate Moderate Moderate High High
Table 8: Biofilm formation of bacteria P. aeruginosea in different times
No. Zero time 6 hours 12 hours 24 hours 48 hours 72 hours
1 0.117 0.181 0.126 0.234 0.467 0.389
2 0.098 0.154 0.129 0.129 0.344 0.486
3 0.116 0.167 0.1320 0.195 0.414 0.445
4 0.126 0.195 0.135 0.148 0.425 0.481
5 0.114 0.174 0.131 0.177 0.423 0.442
Adherence Non Moderately Moderately Moderately Strong Strong
Biofilm formation Weak Moderate Moderate Moderate High High

and another study by Abbas (2013)** in Hilla, who found that
the percentage of resistance of doxycycline 59.3%.

P. aeruginosa was resistant to amikacin, piperacillin,
ciprofloxacin, meropenem, rifampicin, ceftazidime, chlo-
ramphenicol and colistin. A 90% of isolates were resistant to
chloramphenicol, 80% of isolates were resistant to ceftazidime,
70% of isolates were resistant to meropenem and piperacillin,
50% of isolates were resistant to ciprofloxacin, 30% of isolates
were resistance to amikacin, 20% of isolates were resistant to
rifampicin and 10% of isolates were resistance to colistin as
shown in Table 6.

The current study disagreed with another study by Ruiz-
Roldan et al. (2018)*' where low antimicrobial hindrance
ranges were detected Ceftazidime (8%) and Ciprofloxacin
(1%). Another study by Haleem et al. (2011)** represented the
resistance to amikacin (39%) and ciprofloxacin (37%).

In this study, we aimed to examine the relationship
between antibiotic resistance and biofilm formation, biofilm

specific resistance in clinical isolates of K. pneumoniae and
P. aeruginosea, while the enhancement in resistance occurred
independently of the amount of biofilm biomass produced,
many bacterial species are known to produce biofilm when
they attach to surface. Results from this study imply biofilm
act as a mechanism for bacteria to get a better survival, In this
study we used to determine biofilm formation capabilities of
bacteria K. pneumoniae and P. aeruginosea in different period
of time (zero time, 6, 12, 24, 48, 72 hours), K. pneumonia and
P. aeruginosea in zero time , biofilm formation was weak and
increased gradually after incubated for 72 hours, the biofilm
formation become high as shown in Table 7 and Table 8.

This study was agreeing with the study in Edinburgh
university?® whereas the biofilm formation of bacteria
K. pneumoniae in time 24 hours was (0.210), but these studies
were not identical with other where, at time 48 and 72 hours
the biofilm was (0.178, 0.280) respectively.
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Genetic Sequence

After PCR, a sequence of bacterial isolates was observed
complete sequence of bla VIM gene of bacteria K. pneumoniae
that was complete corresponding of all base pairs with one
gap, while a partial sequence of bla SHV-5 gene of bacteria
P. aeruginosa that was partial corresponding base pairs with
three gaps.

Ethical Clearance

The Research Ethical Committee at scientific research with
the aid of moral approval on each environmental and fitness or
greater lesson and scientific research ministries in Iraq
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Appendices

Sequence of P. aeruginosa forward

10 20 30 40 50 60 70 80 90 100 110 120 130
AAG@GGCCCCAACCAMCCL CAMET AACCCCCACCCC T CTCCTGACTECICCCC TCC TCACATTCICC TATGATGGCA G GCCCCTTT AAAAGGC CTC CT CAGMNT C A CATAAGC T CATA C AT GT GAG

140 150 160 170 180 190 200
ACCTTTTTGIAACCGCTTCGTAATC CT CTTT CGA AA AGAAGAAGGAA AMMAQC ATATTCCEGAG AC CACCACGATACCCA/CATG TGTGTAGCCT AACT CAT TTA GLAAGACCCT CC CCACTIC TCGTTA

LA pa b

270 280 290 300 310 320 330 340 350 360 370 380 390 400
TTTTATCAT ACTCCAGCCTACCCGGTACC TGLCCTTAC TAC ATTT TAT @ AAT ATGGC €A ACAATCCGTGCICACAGGCAC CCCTEATG TCACTGTATT AGTCTTC CT CACT CIC TC GC T CHBC TCGTCCCA

410 420 430 440 450 460 470 480 490 500 510 520 530 540
CCTGCACTCCAGITCGTTICC MGCTGCGT GCCATCGATTA CI' T CTCTATGCAIGAT GTCTTCIAA GI AC ATA TTATIAC AC TCAA CT LT GGWTTC TAT CTGIC ACT TAA AGA AT CAC GACCATCO C AGE

550 560 570 580 590 600 610 620 630 640 650 660 670
CGCTCATT TCL AC GTACTGAC CAGCC CGGC AC AT CCGACCGICT ACAAGCAC CATATT TTCCATT AT TTTCATTGICCC TTT T TACCGC CCCTCCCAC CTCA TTTCGTT TAGTCATT ATCATAATTT

Sequence of P. aeruginosa reverse

10 20 30 40 50 60 70 80 90 100 110 120 130
GGGCCAACCCACCMC CGT AA CAAACAAAAA CCTTACTCATT AC TA ATTTACTCC GCGTIGC A AACGE /GAACCTGC CCC CTTCT AGCT GAT CGT CCTGAC TTACCAG G GC ATAT CACAAC ACGGC TC

140 150 160 170 180 190
ACATC CAT AC GC T CA TATC CCTCGT TCGTTATCA GCC CGAACAACCATATTCC GE&T GCCAACCAC CTC CCATGG T GCT GTGTAT CTAGCT CCCATTGATT GCCTTTT CTCTAATCTTTTAT ATC

260 270 280 290 300 310 320 330 340 350 360 370 380 390 401
TACATACT CAGCCIGCCCUTTCC TTTCAT TETGCTGAT TATACAAGCTTT CGLAA CAATT C CCCC/CCT CACAGCT C CA CICA TA@ AC TTCAT ATATT TCT TT TC GITCTT CAGAT CTTT £C TCCC TTCICT

410 420 430 440 450 460 470 480 490 500 510 520 530 540
CTCTCTRGT OGCTTCC TGCI'C CAGTCCATCTG Ca AXTCTTCTCTTCACTTAT TCTTCT MAT AC AGCTTA AT CGTLT C AACT CTAGCCCTATT TUC TCTC AG AAATCGG TCGT GAT CRT GCC €A ATGCTCT

550 560 570 580 590 600 610 620 630 640 650 660 670 680
TAQCT TT A& GIGC AT GGEACC COGCGAATGCAGAC AAAMTCT GACGC CAGAAC TTATT TAGT CTACCTCCCTCATATTTT TCACGCCCCCTCCCT TCT A CATTCTAT AT TT AC TAT TCTATTTGA AG TT
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Sequence of K. pneumoniae forward

10 20 30 40 50 60 70 80 90 100 110 120
G GAAGQAT TAGL CT G AT QCAGEATTTT GCCTTCCTGTTTTT GCTCACCCAGAAACGC TG GTGAAAGTAAAAGAT GCT GAAGAT CAGTTGGGT GCACGAGT GGGTTACATCGAACTG GATCTCA

o =0 A AP A A AN AN AR A

140 150 160 170 180 200 210 220 230 240
ACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGT TTTCCAATGAT GAGCACT TTTAAAGTTCT GCTATGT GGTCCGGTATTATCCCGTGTT GACGCCGGGCAAG AGCAACTCGGTCGC

AP AR

250
CGCATACACTATTCTCAGAATGACTTG GT TGAGTACTCACCAGT CACAGAAAAGCATCTTACGGAT GGCATGACAGTAAGAGAATTAT GCAGT GCTGCCATAACCATGAGTGATAACACTGCGGCCA

500

Sequence of K. pneumoniae reverse

10 20 30 40 50 60 70 80 90 100 110 120
GT CAGS GITCATACTCTTGCGCTCTAGTC TATTTC GT TCATCCATAGTTGCCT GACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCAT CTGGCCCCAGTGCT GCAAT G AT AC CGC

130 140 150 160 170 180 190 200 210 220 230 240 250
GAGACCCACGCTCACCGGCTCCAGATTTAT CAGCAAT AAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCT GCAACTTTATCCGCCTCCATCCAGTCTATTAATT GTTGCCGAGAAGCTA

260 270 280 290 300 310 320 330 340 350 360 370
GAGTAAGTAGI TCGC CAGT TAATAGI TTGC GCAACGTT GT TGCCATTGCT GCAGGCATCGT GGTGTCACGCTCGTCGTTTGGTATGGCTTCATT CAGCTCCGGTTCCCAACGATCAAGGC GAGTT A
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