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Abstract

Thirty-four samples with position Pseudomonas aeruginosa cultures isolated from bourns,
wounds urinary tract infection and Otities media were collected from Baquba General
Hospital during September-December 2010. The sensitivily of these isolates were tested
against (16) antibiotics. The results showed that the highest resistances were for Amoxicillin,
Ampicillin, CO-Trimoxazole and Nitroforautoin with 100%, while the lowest resistance was
for Ofloxacin with 3% .The results of minimum inhibitory concentration (M.l.C) toward
eleven antibiotics showed different range among isolates, some were able to resist high
concentration of Ampicillin and Amoxicillin reach to 1024ug/ml, while others were inhibited
by 2ug/ml of Ciprofloxacin. The isolates showed low sensitivity for combination Ampicillin-
Sulbactam with 0%, while it shwed high sensitivity toward combination of Piperacillin-
Tazobactam and Ceftazidime-Clavulanic acid 91.17, 100% respectively. The results of
plasmid content was studied indicate that all isolates contain single large plasmid band, while
the study of plasmid curing appear the plasmid loss at concentration 512 pg/ml of acridin
orange.
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Introduction

Pseudomonas aeruginosa is widely
distributed in nature and commonly presents
in moist environments of hospitals. It can
colonize normal humans, in whom it is a
saprophyte [1]. Pseudomonas aeruginosa and
other Pseudomonades are resistant to many
antimicrobial agents and therefore become
dominant and important when more
susceptible bacteria of the normal flora are
suppressed [2]. Pseudomonas aeruginosa
which is considered important bacterial
species responsible for numerous nosocomial
infections causes burn and post-operative
wounds infections [3].

The extensive use of third and fourth
generation cephalosporins as an important
component of empirical therapy in intensive
care units and high risk wards, resistance to
these drugs has become amajor problem all
over the world [4]. Resistance has developed
in bacteria by possessing extended spectrum
beta — lactamase (ESBLs) capable of
hydrolyzing these newer cephalosporins
[5,6]. Beta — lactamase mediated resistance
may be overcome by combining beta —
lactam antibiotics with beta — lactamase
inhibitors which bind irreversibly to the beta
— lactamases and render them inactive thus
sparing the beta — lactam antibiotic [7].
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In 2005 Using of beta-lactamase inhibitors
in combination with beta-lactam antibiotics
represents an effective measure to combat a
specific resistance mechanism of Dbeta-
lactamase producing organisms [7]. In 2001
Three beta-lactamase inhibitors sush as
Clavulanic acid, Sulbactam and Tazobactam
are in clinical use, and in combination with
beta-lactam antibiotics, represent a successful
strategy to combat a specific resistance
mechanism [8,9,10].

The aim of study is to illustrate the
comparative invitro activities of three beta-
lactamase inhibitors such as Clavulanic acid,
Sulbactam and tazobactam against Beta-
lactamase producing Pseudomonas
aeruginosa causing different infections in
Baquba Hospitals.

Materials and Methods
Activation of Pseudomonas aeruginosa

Thirty-four Pseudomonas aeruginosa
isolated from various clinical samples(12
from urin , 9 from ear , 6 from wound , 7
from burn) collected from Baquba General
Hospital over a period of 4 months
(September 2010 to December 2010) were
activated by brain heart infusion medium
at37 C°, 24 hour and 120r.p.m.
Antimicrobial susceptibility
determination of MIC

Sixteen antibiotics including, Beta lactam
group, Quinolones group and aminoglycoside
group were used to testing sensitivity of
Pseudomonas aeruginosa. The minimum
inhibitory ~ concentration ~ (MIC)  was
determined for each bacterial isolate by an
agar dilution techniqgue on Mueller — Hinton
agar plates, the antimicrobial agents were
obtained from standard laboratory powders
and were used immediately after their
solubilization, the agents were Ampicillin,
Amoxicillin, Cephalexin, Carbencillin,
Cefotaxime, Ceftriaxone, Ceftazidime,
Piperacillin. Results of susceptibility testing
were recorded according to the guidelines of

test and

the National Committee for Clinical
Laboratory standars [11] after incubation at
37°C for 18h. The MIC was determined by
using B-lactamase inhibitors including
(Clavulanic acid, Sulbactam, Tazobactam).
Plasmid profile (Plasmid DNA analysis)
Plasmid DNA of the four isolates (PU5
(urin), PE20 (ear), PW27 (wound), and PB32
(burn)) are extracted using the Pure Yield™
Plasmid Miniprep Kit (Promega U.S.A).
Plasmid DNA was analyzed by
electrophoresis on 0.7% agarose gel
containing 0.5ug of ethidium bromide per mi
(12).
Curing of plsmid DNA
Curing was conducted by using different
concentrations of Acridin orange ( 16 , 32, 64
, 128 , 256, 512 , 1024 , 2000 , 2500 , 3000)
pg/ml (12,13).
Statistical analysis
Statistical analysis was carried out using
t —test.

Results and Discussion
Determination MIC and antimicrobial
susceptibility  test of = Pseudomonas
aeruginosa

The sensitivily of these isolation were
tested against [16] antibiotics. The results
showed that high resistance of Amoxicillin,
Ampicillin, CO-Trimoxazole and
Nitrofourantoin with 100%. This result
agrees with local studies by Al-Saffar [14].
And Abuduah et al. [15], who showed that
resistance rates in Pseudomonas aeruginosa
as 100%, figure (1). The resistance of
Carbencillin was 93%, while Pseudomonas
aeruginosa resists Cefotaxime, Cefriaxone
and Ceftazidium with 88%, 85%, and 72%
respectively. The results showed that
Pseudomonas aeruginosa resists peperacillin
with 73%, while resistance of
aminoglycoside group including gentamicine,
amikacin and tobramycin was 60%, 45% and
28% respectively. The isolates resists
Norfloxacin, Ciprofloxacin and Ofloxacin
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with 49%, 21%, 3% respectively. This
resistance of different antibiotic due to the
presence of multiple drug-resistant strains
[16]. Antibiotic resistance has probably
developed by the transfer of R plasmids from
other drug-resistant enteric Gram-negative
bacteria [17]; or because of its propensity to
develop resistance during therapy [18].

The minimum inhibitory
concentration (MIC) was determined for
eleven antibiotics. The  result showed that
high resistance with 1024ug/ ml Ampicillin,
Amoxicillin, Cephalexin and Carbencillin
table (1), this result was agreed with [19],
who found the resistance was512- 1024
pg/ml against these four antibiotics by
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Figure (1): Percentage of antibiotics resistance.

Table (1): The minimum inhibitory concentration (MIC) of some antibiotics using against

P.aeruginosa.

Antibiotic Break point M.1.C (pg/ml)
Ampicillin 32 512 — 1024
Amoxicillin > 32 512 - 1024
Cephalexin e - 128 — 1024
Carbencillin > 128 64 — 1024
Cefotaxime >32 16 — 1024
Ceftriaxone >32 16 — 1024
Ceftazidime >32 8-512
Piperacillin > 128 32-512
Ciprofloxacin >4 1-64
Gentamicin >8 2 -1024
Amikacin >32 4 — 256

All isolates Pseudomonas who showed that MIC value by P.aeruginosa

aeruginosa.The lower value of resistance was
toward Ciprofloxacin with 1-64 ug/ml. The
results was agreed with local studies by (15),

was 1-16 pg/ ml.

The minimum inhibitory concentration

MIC was determined by using p-lactamase
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inhibitors  including  (Clavulanic  acid,
Sulbactam, Tazobactam). In this study
antibiotic mixed with clavulanic acid at
percentage 1:4 and use of three commercially
available  beta-lactam/ beta lactamase
inhibitor combinations: piperacillin/
tazobactam (Tazocin), ampicillin/ sulbactam
(Sulba) and amoxicillin/clavulanic acid
(Augmentin). The values of (M.I.C) for -
Lactam antibiotics (Amoxacillin,
Carbencillin, Cephalexin, Cefotaxime,
Ceftriaxone, Ceftazidime, Pipracillin) were
decreased at the presence of B-Lactamase
inhibitors. Results showed that (100%) of
Pseudomonas aeruginosa isolates were
sensitive to Ampcillin — Sulbactam and
Amoxicillin / Clavulanic acid with (0%,
26.47 ) respectively table (2) Fig (2), while
these isolates showed sensitivity against

Clavulanic acid, Cefotaxim/
Clavulanic acid and Ceftriaxone/ Clavulanic
acid with (41.17,32.35,73.52,79.41)%
respectively table (2) fig (3,4,5,6). The
results indicate that isolates were sensitive
toward Pipracillin / Clavulanic acid,
Pipracillin — Tazobactam, and Ceftazidime
— Clavulanic acid with (85.29 %, 91.17%)
and (100%) respectively table (3) fig (7,8,9).
The results were agreed with (20; 21; 22),
who found that use of these combination lead
to increase sensitive of Pseudomonas
aeurginosa.  These results indicate that
combination have synergistic effect. This
effect explain by fact that inhibitors beta
lactamse enzymes is weak antibiotics and
contains a ring-like-lactam antibiotics makes
beta- lactamase enzymes attack this ring and
leave antibiotic free[23].

(Carbenicillin / Clavulanic acid, Cephalexin/

Table (2): The percentage of beta-lactam / beta lactamase inhibitor combinations against
Pseudomonas aeruginosa.

AntibioticInhibitor Percentage of sensitive Percentage of resistance
isolates (%0) isolates (%0)
Ampicillin 0 100
Ampicillin / Sulbactam 0 100
Amoxicillin 0 100
Amoxicillin / Clavulanic acid 26.47 73.52
Carbenicillin 5.88 94.11
Carbenicillin / Clavulanic acid 41.17 58.82
Cephalexin 0 100
Cephalexin / Clavulanic acid 32.35 67.64
Cefotaxim 17.64 82.35
Cefotaxim / Clavulanic acid 73.52 26.47
Ceftriaxone 23.52 76.47
Ceftriaxone/ Clavulanic acid 79.41 20.58
Ceftazidime 41.17 58.82
Ceftazidime/ Clavulanic acid 100 0
Pipracillin 35.29 64.70
Pipracillin / Clavulanic acid 85.29 14.70
Pipracillin/ Tozabactam 91.17 8.82
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Figure (2): Synergism effect of Amoxicillin / Clavulanic acid against Pseudomonas
aeruginosa isolates (* * P<0.05, 0.01).

18
16
14
12

Number of isolates
ONPOO® B

=== Cephalexin

== Cephalexin/Clavulanic acid

A

/=

/
R/
-
\
\

¢

-—I—Idtt

LS.

Concentration (ng/ml)

Figure (3): Synergism effect of Cephlexin / Clavulanic acid against Pseudomonas aeruginosa
isolates (* * P<0.05, 0.01).
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Figure (4): Synergism effect of Carbencillin / Clavulanic acid against Pseudomona
aeruginosa isolates (* * P<0.05, 0.01)
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Figure (5): Synergism effect of Cefotaxime / Clavulanic acid against Pseudomonas
aeruginosa isolates (* * P<0.05, 0.01).
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Figure (6): Synergism effect of Ceftriaxone / Clavulanic acid against Pseudomonas
aeruginosa isolates (* * P<0.05, 0.01).
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Figure (7): Synergism effect of Ceftazidime/ Clavulanic acid against Pseudomonas
aeruginosa isolates (* * P<0.05, 0.01).
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Figure (8): Synergism effect of Piperacillin / Clavulanic acid against Pseudomonas
aeruginosa isolates (* * P<0.05, 0.01).
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Figure (9): Synergism effect of Piperacillin / Tazobactam against Pseudomonas aeruginosa
isolates (* * P<0.05, 0.01).

Pseudomonas aeruginosa plasmid profile table (4) figure (10). This result was agreed
The plasmid -DNA content for four with (24), who showed that Pseudomonas
isolates was detected, findings showed that aeruginosa contain one mega plasmid.

isolates have one (large) plasmid band
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Table (4): Plasmid content of Pseudomonas aeruginosa isolated from different clinical N
sources.

Number of isolate Site of infection Number of Plasmid band

PUS Urin 1

PE20 Otities media 1

PW27 Wound 1

PB32 Burn 1

Plasmid band

Figure (10): Agarose gel electrophoresis of plasmids from Pseudomonas aeruginosa.

(1) Plasmid content of PUS isolate
(3) Plasmid content of PW27 isolate

Plasmids curing

Acridin orange was used in order to cure
plasmids of Pseudomonas aeruginosa. The
result showed the best concentration was 512

(2) Plasmid content of PE20 isolate
(4) Plasmid content of PB32 isolate

ug/ml, which able to cure plasmids from all
isolates. The results was agreed (partially)
with (21), who found the best concentration
was 1024 figure (11).

Figure (11): Losing of plasmid band from curing Pseudomonas aeruginosa isolates.
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Conclusions

The study shows that the combination of
B-lactams / B-lactamase inhibitors is highly
effective in treatment of Pseudomonas
aeruginosa infections. Ceftazidime/
Clavulanic acid has the best activity against
nosocomial Pseudomonas aeruginosa
followed by Piperacillin/Tazobactam.

References

[1] Al-Afifi, MS, KH Al-Jarosha, S Abu
Samaha, and ElI Jadba N Nosocomial
infections due to multidrug resistant
Pseudomonas aeruginosa. J Al Azhar Uni
Gaza, 2007; 9:1-12

[2] Brooks , G F, Butel J S, Carroll K C and
Morse, S A Jawetz, Melinick, JL and
Adlebergs Medical Microbiology, 24"
ed.2007 A lange medical book.

[3] Al-Akaylen AT. Invasive burn wound
infection annals of burns and five disasters. J.
Surg. Gynecol.Obstet. 12(4): 1-5.

[4] Angelescu, M and Apostol, A Cefepime
(mexipime), large spectrum 4" generation
cephalosporin, resistant to beta-lactamases.
Chirurgia (Bucur). Nov-Dec. 2001; 96(6):
547-52 (Abstract).

[5] Akalin, HE, The hole of B-lactam/ -
Lactamase inhibitor in the management of
mixed infections. J.Antimicrobial. Agents.
Chemoth. 1999; 112 supp 111: 15-20.

[6] Pagani, L, Migliavacca, R, Pallecchi, L,
Matti, C, and Giacobone, E. Emerging
Extended-Spectrum B-Lactamases in Proteus
mirabilis, Journal of Clinical Microbiology.
2002; 1549-1552.

[7] Mohanty, S, Singhal R, Sood S, Dhawan
B, Das BK and Kapil A. Comparative in
vitro activity of beta-lactam/beta-lactamase
inhibitor combinations against Gram negative
bacteria. Indian J MED Res. 2005; 122: 425-
428.

[8] Miller, LA, Ratnam K and Payane DJ. B-
lactamase — inhibitor combinations in the 21°
century:  current agents and  new

developments. Curr
Pharmacol, 2001; 1: 451-8.
[9] Al Sahli, AA and Abdulkhair, WM
Inhibition of beta-lactamase enzyme of
Pseudomonas aeruginosa by clavulanic acid
of Rumex vesicarius L. African Journal of
Agricultural Research. 2011; 6(12), pp. 2908-
2915.

[10] Collee, J G, Fraser A G, Marmion B P
and Simmons , A Mackie and McCartney
practical medical microbiology. 14"  ed.
Churchill Livingston 1996; P.173-174.

[11] National Committee for Clinical
Laboratory Standareds Perfomance
Standared for  Antibiotic  Susceptibility
Testing NCCLS. Villanova P.A.2002.

[12] Sambrook, J, E F Fritsch and T.
Maniatis. Molecular Cloning: A Laboratory
Manual. 2" ed. Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N. Y.
1989.

[13] Trevorse, JT. Plasmid curing in bacteria.
FEMS. Microbiol. Rev 1986; 32: 149-157.
[14] Al-Saffar, AKH Genetic study of
Pseudomonas aeruginosa cusing burn and
wound infections in Babil Governorate.
M.S.C., thesis. College of science. Al-
Mustansiriya University.2005.

[15] Abdullah, RM, Samaan SF and AL-
Shwaikh, AM. Study the effect of antibiotic
combination of beta-lactam and
aminoglycoside  with another group of
antibiotics and their synergism effect. Journal
of Arab Board of Health Specializations,
2010; 11(1).

[16] Kayser F H, Bienz K A, Eckert J and
Zinkernagel R M Medical microbiology. 1%
ed. Thieme Stuttgart, New York. U.S.A.
(2005).

[17] Ross FC. Introductory microbiology.
2nd ed. Bell & Howell Company, U.S.A.
1986; p. 311.

[18] Goering RV, Dockrell HM, Wakelin D,
Zuckerman M, Chiodini PL, Roitt IM and
Mims C. Mims medical microbiology. 4™ ed
2003 Moshby. China

Opin

Diyala Journal of Medicine

52

Vol. 5, Issue 2, December 2013




Effect of Inhibitors B-Lactamase on Recovery Effectiveness of Some p-Lactam Adnan N. Al-Azawy
Antibioticis Against Pseudomonas Aeruginosa

[19] Poirel L, Nass T, Nicolas D, Collet L,
Bellais S, Cavallo J and Nordman P.
Characterization of VIM-2, acarbapenem
hydrolyzing metallo-p-lactamase and plasmid
and integron-bornegene from a Pseudomonas
aeroginosa clinical isolates in france. J.
Antimicrob.Agent. Chemother. 2002; 44(4):
891-897.

[20] Murray PR, Baron EJ, Pfaller MA,
Tenover FC & Yolken RH. Manual of
Clinical Microbiology. (7th) ed. American
Society of Microbiology. Washington. 1999.
US.A.

[21] Pellegrino FLP, Santos KRN, Riley LW
and Moreira BM. bla ges carrying
Pseudomonas aeruginosa isolates from a
public hospital in Rio de Janeiro, Barazil.
Barazilian Journal of Infectious Diseases,
2006; 10(4): 251-253.

[22] Rokos A, Samicka-Grzelak A, Kot K,
Pituch H, Meisel-Mikolajczyk F and Luczak
M. Beta — Lactamases with a wide. Substrate
spectrum in gram-negative strictly anaerobic
rods Mod. Dosw. Mikrobid. 2002; 52: 129-
137.

[23] Murray PR, Baron EJ, Pfaller MA,
Tenover FC & Yolken RH. Manual of
Clinical Microbiology. (7th) ed. American
Society of Microbiology. Washington. 1999.
US.A.

[24] Shahid M and Malik A. Plasmid
Mediated Amikacin Resistance in Clinical
Isolates of Pseudomonas aeruginosa. J
Medical. 2004; 22: 182 — 184.

Diyala Journal of Medicine 53 Vol. 5, Issue 2, December 2013



