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ABSTRACT

Throughout this study, multi-drug resistdhtaeruginosa was isolated from neonatal infections in ordedétect
the genes being responsible of antibiotic resigtdndhese bacteria by molecular technique (PCR}jib#otic sensitivity
test results demonstrated tiataeruginosa have (100%) resistance against each Carbenicilimpxyclave, Cephalothin
and Rifampicin, and high level resistareg0% for most other antibiotics. While 0% resistaft@0% sensitivity) was
shown against each IPM, MRP. The results of mininminibitory concentration,MIC, by using HiComb testowed that
P. aeruginosa has 100% resistance for Amoxyclave (4-2¢/fnl), 70% for Cloramphenicol(4-12ag/ml), 60% for
Cefepem(16-128ug/ml), 50% for Ciprofloxacin(0.5-12Qug/ml), 30% for Amikacin(0.032-128.g/ml), 20% for
Piperacillin(5-120ug/ml) and 10% for Ceftazidime(8-6dg/ml). PCR results demonstrated that among 35 te®laf
P. aeruginosa, highest incidence 51.4% haae-2 gene followed by 49% hawac(3)l and 37% hav&*CARB.
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INTRODUCTION

P.aeruginosa represents an unusual phenomenon of antimicrobsétance among prokaryotes since practically
all known mechanisms of resistance be found indhggnism including decreased outer membrane péititgapincillin
binding protein modification, increased expressmefflux pumps system, alginate and enzymetic timation of
antibiotics. These various mechanisms of resistanc®.imeruginosa often lead to cross-resistance among different
antimicrobial classes resulting in multidrug-resigtP. aeruginosa strains were first reported in patients with cystic
fibrosis® and rendering many currently available antipseusttahantimicrobials ineffective NosocomiallyP .aeruginosa
showed high resistance to disinfectants and anittsepsed in the hospital leading to wound and talspontamination.
On the other hand, this organism has an extraandicegpacity for the development of antimicrobisdistance to virtually
all antipseudomonal agents throughgbkction of mutations in chromosomal genes leattirte conferring resistante
penicillins, cephalosporins and fluoroquinolonesddition to theletermining resistance to carbapenems,so, intrarsic
acquired resistance makBsaeruginosaas one of the most difficult organisms to be tréated eradicatéd. Some other
studies have reported that, the acquisition ofstast strains to ceftazidime, imipenem, piperagilbr ciprofloxacin is
significantly associated with longer hospital stayd an increased rate of secondary bacteremia Rvitheruginosa

infectiorf.

Although forethrmore it is sensitive some antibiotics, e. g. ceftazidime, imipenem, afipxacin and ofloxacin,

but resistance to these antibiotics has also er&fge

Rifampin is derived from rifamycin which inhibitsabterial DNA-dependentrna synthesis by inhibitirgterial
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DNA-dependent RNA polymerasarr-2 gene was responsible of rifampin resistanck.iaeruginosa and it is located on
a gene cassette within a class | integron. Resistamrifampicin arises from mutations that alesidues of the rifampicin

binding site on RNA polymerase, resulting in desezhaffinity for rifampicifi®.

Gentamicin is an aminoglycoside antibiotic, it &ed to treat many types of bacterial infectionstipalarly those
caused by gram-negative rods &dphylococci. The mechanism of gentamicin action representisrbyersibly binding
the 30S subunit of the bacterial ribosome, inteingp protein synthesi® aac(3)l gene determines resistance to

gentamicin.

Carbenicillin is a bacteriolytic antibiotic belomgi to the carboxypenicillin subgroup of the pefiitd. It has
gram-negative coverage but limited gram-positiveecage. The carboxypenicillins are susceptible egrddation by
beta-lactamase enzymes, four types of carbenidifidrolysing b-lactamases of Pseudomonas specifigree (PSE or
CARB) were found irP. aeruginosa which include PSE-1(CARB-2), PSE-4(CARB-1), CARBa8d CARB-4."*CARB

gene determines resistance to Carbeni¢lllin
MATERIALS AND METHODS

During a period of March (2012) to February (2018)total of 666 samples were collected from nemate
mothers and environment in Babylon Hospital foriB&@ and Gynecology in Hilla \Iraq. Those samgleduded blood,
urine, CSF and swabs (oral cavity, umbilical cakin, eye, respiratory secretions, nose and surgitgg from neonates.
While samples from mothers included amniotic flfidm mothers in delivery room, umbilical cord blof@m recent
neonate (cord blood) and HVS from pregnant womémally, samples from environment included swabsnfnmask of
mechanical ventilator, cannula, nursery, curtagg disinfectant, fluid sucker, catheter, floor astdge of delivery room.
Bacterial isolates were investigated for identifica according to their characteristics and comgangth referential

referencest? ¥ 14

Antimicrobial Susceptibility

Disc Diffusion Testwas performed according to Batfemethod on by using 27 antibiotic discs. The antibi
discs were placed on an inoculated Muller-Hintoarggate and incubation at 37°C for 18-24 hrs. Tlhembition zone

was measured and compared to standard criteria®t'€

Minimum Inhibitory Concentration (MIC) by HiComb Te st: the HiComb strip was applied to an inoculated
Muller-Hinton agar plate and was incubated at 3fC18-24 hrs. After incubation an ellipse will @&, that intersects
the MIC value scale (img/ml) the lowest concentration that will inhibitettgrowth of a test organism as determined

visually by the lack of turbidity over a definedénval related to an organism's growth rate, mostraonly after 18 to 24
hrst™12

Moleculler Assays: Polymerase Chain Reactig@CR) were performed for detection the respongifgiees of
antibiotic resistance which includéf CARB, aac(3)l and arr-2 in multi-druge resistanP. aeruginosa by using the

primers and PCR conditions which detailed in tdble
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Table 1: Primers Sequences and PCR Conditions for Mti-Druge ResistantP. aeruginosa

Genes Primer Sequence (5' —p. 37) Product PCR Cycle Program References
Size bp
94°C  5min 1x Wang e al.
. F:5' - AAA GCA GAT CTT GTG ACC TAT TC-3 94°C  Imin
bla o 2
W CARB | RS- TCA GCG CGA CTG TGA TGT ATA AAC-3' | 00 S (2006)
“ min
72°C  Tmin 1x
95°C  3min 1x Shervington ef
F: 5’ —ACC TAC TCC CAA CAT CAG CC -3' 95°C  30sec
°C 45 : 2
aag(3)I 5° -ATA TAG ATC TCA CTA CGC GC-3° R: 169 60°C  45sec  40x al. (2001)
72°C  2min
72°C  Smin 1x
9FPC  Smin__ 1x Designed  for
94°C  30sec .
arr-2 F: 5- GCG TGC CTT GTT TCC ACA TT- 3’ 466 35°C  30sec  40% this study
R: 5°- TCA CAC GCC CCA TAA AAC GA -3° 72°C 30sec
72°C  Smin 1x

RESULTS AND DISCUSSIONS

A total of 510 bacterial isolates were identifiedrh different samples revealed positive results Hacterial
culture. Among 510 bacterial isolat&saeruginosa accounted 48(9.41%).

Antimicrobial Susceptibility

Disc Diffusion Test The percentages of antibiotic resistance in Bgieosa are shown in table 2. Based on these
data, this bacterium has fully sensitivety (1009gpinst each of IPM, MRP which can be attributedttte fact that
R-lactam rings of these antibiotics are resistanthydrolysis by most B-lactamaSesHowever, the result was in

accordance with those results being reportét By

Table 2: Percentages of Antibiotic Resistance iR. aeruginosa Isolates in this Study

Antibiotic | = o ||| < o L @) = O | =
Resistance| o S| 8 (8| o |o |w| =9 |29k | v |a|~|lwv|lo|lo| v | o |8
% 8|S |8| o |w|d|m|s|lep |0 || ~N|K|@|6| |6 |3

PIP=Piperacillin;CB=Carbencillin;;AMC=Amoxiclave &=Cephalothin; CPM=Cefepime;CTR=Ceftriaxone;CTX
=Cefotaxime;CAZ=Ceftazidime;IMP=Imepenem;MRP=Meropm;AT=Aztreonam;GEN=Gentamycin;AK=Amikacin;T
OB=Tobramycin; TE=Tetracycline;CIP=Ciprofloxacin;NXerfloxacin;NA=Naldixicacid;C=Chloramphenicol;
RIF=Rifampicin.

In the present stud¥. aeruginosa have fully resistance (100%) for each CB, AMC, K &IF, and high level
resistance for other antibiotics: 96%(GEN), 90%@D)%(AT), 85%(CTX), 85%(NA), 83%(CTR), 77%(TOB), %5(TE)
and 60% (PIP). This result was in accordance witsé results being reported®d$where referred thaP.aeruginosa
showed a high resistance to m@dfctame antibiotics and cephalosporins. In addjt®tratev& pointed out that most
P. aeruginosa was resistant to carbencillin. Resistance pttactams commonly results from drug inactivatibp
B-lactamases, drug extrusion through efflux pumpsngesn outer membrane permeability, and modificatiorP&P.
Development of antibiotic resistance in Irag iseaftrelated to the availability of antibiotics out lospitals which

encourage self-medicatitn

Minimum Inhibitory Concentration (MIC) TEST: MIC is the lowest concentration of antibiotic thmevents
growth of a given organism. The present study i&d method for testing the susceptibility Bf aeruginosa and MIC

values were based on break point recommended by'€id8 estimation of the response. Seven antibidi@az, AK,
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CIP, C, CPM, AMC, PIP) againdl0 isolates ofP.aeruginosa. MIC values for the studied antibiotics were detiin
table 3.

As detailed in table 3, the percentages of redid®aaeruginosa isolates for antibiotics according to the MIC
values were 10%CAZ(8-64 pg/ml), 30%AK(0.032-128 miyy 50%CIP(0.5-120 pg/ml), 70%C(4-120 pg/ml),
60%CPM(16-128 pg/ml), 100%AMC(4-240 pg/ml) and 20P¢B-120 pg/ml). This results partially related twiarecent
study by*’ who reported that resistant rate of same bacteriamikacin and ciprofloxacin was 30% (0.05-256miy and
40%(0.004-60 pg/ml) respectively. This variasionynize attributed to that the researchers depend reakpoints
recommended by various international committeeswhécommended variable values of breakp@ints

Table 3: The Values of Minimum Inhibitory Concentration (MIC) for
Some Antibiotics againstP. aeruginosa Isolated in this Study

Antibioti CAZ | AK0.001- | CTP 0.001- C CPM AMC PIP
1081ES 0.016-256 256 240 0.001-240 | 0.001-240 | 0.001-240 | 0.001-240
Standard values
2 el 2 2 2
SRS 81632 16 32 64 124 4816 81632 48 64 128
MIC ranges 8-64 0.032-128 | 0.5-120 4-120 16-128 4-240 5-120
pg/ml
Percentage of 10% 30% 50% 70% 60% 100% 20%
resistant bacteria

Molecular Assays:In the present study, the molecular experimentsguBICR assay emphasized on detection of
three genes being responsible of resistance feetantibibiotics as indicated in table 4. It isfduthat among 35 isolates
of P. aeruginosa, highest incidence was 18(51.4%) &or-2 gene followed by 17(48.6%ac(3)l and 13(37.1%Y*CARB,

table 4.The distribution of these genes varied in respethé¢ isolation source.

Table 4: Distribution and Percentages of ResponsiblGenes of Antibiotic

Rasistance inP. aeruginosa Isolated in this Study

Gene
The Source aec3)! el arr-2
Blood 2(11.7%) 2(15.4%) 2(11%)
Oral Cavityswab 6(35.3%) 5(38.4%) 6(33.3%)
Urin 1(5.9%) 1(7.7%) 1(5.6%)
CSF 1(5.9%)
Umbilical Cordfwab 1(5.9%) 1(7.7%) 1(5.6%)
Skin swab 1(5.9%) 1(7.7%) 1(5.6%)
RW:;;:.I‘;;S ! i 2(11.7%) | 2(15.4%) | 2(11%)
Surgical Sites swab 1(5.9%) — —
Cannula — — 1(5.6%)
Caesarian Section 1(5.9%) — 1(5.6%)
Floor ofDeliv
Room ey - 1(5.6%)
Disinfectant 1(5.9%) 1(7.7%) 1(5.6%)
Catheter — — 1(5.6%)
Total 17(48.6%) | 13(37.1%) | 18(51.4%)
Total Number of
Isolates 35 35 35

The molecular detection afr-2 gene, which responsible of rifampicin resistameggaled positive amplification

with product size accounted 466 bp, as shown urdéid. And it was distributed as detailed in tahl@he highest spread
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of it was found among isolates from oral cavity 6(33.3%)is finding was in agreement with other studiefiere

reported that a new rifampin resistance geme2, has been found iR. aeruginosa®® and the emergence of this gene in

the American continent as gene cassettes from clagsgrong’.

Figure 1: Gel Electrophoresis of PCR Product ofArr-2 Gene with Product Size= 466bp.
The Isolates Numbered (3, 7, 8, 9) Were Positive FArr-2 Gene Whereas Isolates Numbered (1, 2, 4, 5, 6) Mége
The molecular detection o&ac(3)l gene, which responsible of gentamicin resistarreegaled positive
amplification with product size accounted for 169 s shown in figure Zaac(3)l gene was distributed as detailed in
table 5. The highest fregiunce of it was recordedrag isolates from oral cavity6 (35.3%). This fimgliwas in agreement
with other study who reported thatc(3)l gene is widespread among members of Enterobamgegaand other gram

negative such as Pseudomonas and Serratia asswatirsetobecter

Figure 2: Gel Electrophoresis of PCR Product ofac(3)l Gene with Product Size=169bp.
The Isolates Numbered (3, 7, 8, 9) WeRmnsitive for Aac(3)l Gene Whereas Isolates Numbered (1, 2, 4, 5, 6)
Negative
The molecular detection of®CARB gene, which responsiblof carbenicillin resistanceyealed positive
amplification with product size accounted for 588 ks shown in figure 3%CARB gene was distributed as detailed in
table 5. The highest frequency was found amongitssifrom oral cavity 5(38.4%). This resistance ratsibute to the

fact that Carbenicillin is a bacteriolytic antidmbelonging to the carboxypenicillin subgroup lo¢ penicillins which are

susceptible to degradation by beta-lactamase ergyme

Figure 3: Gel Electrophoresis of PCR Product ofcarb Gene with Product Size= 588bp. The Isolates Numbeate
(3, 6, 7, 8, 9) Were Positive fdt?carb Gene Whereas Isolates Numbered (1, 2, 4, 5) Neyati

www.tjprc.org editor@tjprc.org



74

Amal Talib Atiyah Al-Sa'ady & Naher H. S

CONCLUSIONS

In light of the results documented in this studye @an conclude that multi-drug resistBnaeruginosa isolated

from neonatal infections harbore the genes whiodeethe organisms to resist antibiotic in higlerat
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