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Abstract: The analysis of 16S ribosomal RNA gene sequence is a good tool for the detection of

Pseudomonas aeruginosa in clinical specimens. Pseudomonas aeruginosa Wt strain was confirmed

for the identification to the species level based on alignment of 16S rRNA gene sequence available

in Genbank. DNA product at the predicted size 1kb was obtained. BLAST search indicated the

homology between deduced sequence of Wt strain and P. aeruginosa D12A06 16S rRNA gene

(accession number FJ655799.1). The antibiotic susceptibility of tested Wt strain against different

antibiotics was carried using disk diffusion method. The inhibition zones were recorded only for 5

antibiotics. Resistance of Wt to tested antibiotics was arranged in the following order tetracycline

(TE), nalidixic acid (NA) > norfloxacin (NOR) > chloramphilinical (C) > ciprofloxacin (CIP).

Antibiotic susceptibility of the tested strain Wt to selected antibiotics and the diameter of inhibition

zones were affected by different cultural conditions as incubation periods, incubation temperatures,

pH values, carbon and nitrogen sources and types of agar media. Using agar dilution method MICs

(minimum inhibitory concentrations) of TE and CIP were 100 and 80 μg/ml respectively for tested

P. aeruginosa Wt. On the other hand plasmid profile analysis indicated that resistance of the tested

Wt strain to CIP may be plasmid DNA carrier while it may be chromosomal DNA for TE.
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INTRODUCTION

Species of genus Pseudomonas are ubiquitous bacteria in nature, occupying numerous and diverse

ecological niches. The taxonomy of the genus is complex, comprising at least 105 recognized species. Some

of its members are well known for their beneficial role to plants, while yet other members are important as

plant or animal pathogens. A rapid and accurate system for the identification of Pseudomonas isolates is

essential in order to determine or monitor their role in the environment and discrimination of Pseudomonas

in clinical species. The analysis of the 16S rRNA gene sequence is a good tool for phylogenetic studies of

Pseudomonas (Yamamoto et al., 2000).

To facilitate species identification, 16S rRNA gene sequence data were used to design polymerase chain

reaction (PCR) assays was intended to provide genus - or species - level identification of P. aeruginosa. Both

assays yielded DNA fragments of the predicted size (Spilker et al., 2004).

A polymerase chain reaction based approach was developed for species identification of Pseudomonas

strains and for the direct detection of Pseudomonas population not only in clinical specimens (Lavenir et al.,

2007) but also in their natural environment without the need for cultivation (Mulet et al., 2009).

Resistance of P. aeruginosa to a wide range of antibiotics specially ciprofloxacin and tetracycline was

previously recorded by El- Sulkhon (2002), Estahbanati et al. (2002), Wang et al. (2006) and Valerie et al.

(2007).

One of the most worrisome characteristics of P. aeruginosa was its low antibiotic susceptibility. This low

susceptibility was attributable to a concerted action of multidrug efflux pumps with chromosomally-encoded

antibiotic resistance genes and the low permeability of the bacterial cellular envelopes. In addition this intrinsic

resistance, P. aeruginosa easily developed acquired resistance either by mutation in chromosomally-encoded

genes or by the horizontal gene transfers of antibiotic resistance determinants. Development of multidrug

resistance by P. aeruginosa isolates requires several different genetic events including acquisition of different

mutations and/or horizontal transfer of antibiotic resistance genes. Hypermutation favored the selection of

mutation-driven antibiotic resistance in P. aeruginosa strains producing chronic infections, whereas the

clustering of several different antibiotic resistance genes in integrons   favored the concerted acquisition of

antibiotic resistance determinants (Cornelis, 2008).

In the light of the important facts, this research aimed to identify the tested organism on molecular bases
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using 16S rRNA gene and PCR reaction. Studying the susceptibility of the tested strain P. aeruginosa Wt to

different antibiotics. Effect of different growth factors on its resistance to certain antibiotics were also carried

out. Plasmid profile characterization of antibiotic treated and untreated Wt strain was also determined.

MATERIALS AND METHODS

Source of Tested Strain:

Pseudomonas aeruginosa strain was kindly provided from Microbiological Laboratory of General Surgery

Department, Zagazig University Hospitals.

Molecular Identification of Tested Pseudomonas Aeruginosa Wt Strain:

Extraction of DNA:

Bacterial cells were grown in king's B medium (King et al., 1954) at 37 C overnight.o

DNA was extracted directly from 250 μl of the samples (Martin- Laurent et al., 2001). Samples were

homogenised in 1 ml of extraction buffer {100mM Tris, pH 8 : 100 mM EDTA; 100 mM NaCl; 1% (W/V)

polyvinyl pyrrolidone; 2% (w/v) sodium dodecylsulphate} for 30sec at 1600 rpm in a minibead cell disrupter.

Cell debris was removed by centrifugation (5 min at 14.000xg). Nucleic acids were precipitated from the

supernatant with cold isopropanol, then washed with 70% ethanol. DNA extracts were purified with a

polyvinylpyrrolidine spin column. The quality and the integrity of the DNA was checked by electrophoresis

on 1.5% agarose gel.

Polymerase Chain Reaction (PCR):

Relevant 16S rRNA gene sequences available in the Genbank database, were aligned using the MegAlia

software package (DNASTARInc., Madison, Wis).

PCR reaction was carried out in Genetic Serves Unit, Agriculture Genetic Engineering Institution, Giza,

Egypt.

Specific primers for the Pseudomonas 16S rRNA gene sequence were designed by Alm, et al (1996) and

the expected size was 1 kb. Two forward and reverse primers were used, the sequence of each primer: Ps-F

(5'-GGTCTGAGAGGATGATCAGT-3') and Ps-R (5'-TTAGCTCCACCTCGCGGC-3'). 2 μl of DNA from each

sample was added to complete 50 μl PCR reaction mixture containing 250 uM each dNTPs, 25 pmol of each

primer and 1U of Tag Polymerase. The conditions for PCR was included initial denaturation step at 95°C for

3 min, then 35 cycles at 94°C, 50°C and 72°C for 40, 50 and 90 sec, respectively followed by final extension

step at 72°C for 10 min. 10 μl from each sample was analyzed in 1.5 % agarose gel and stained with ethidium

bromide (0.5 μgml ) with appropriate DNA size standards (Mass Rules DNA ladder mix, fermentas) to-1 T M  

evaluate the size of DNA.

Computer Software:

- GenBank database, (www.ncbi.nih.gov) 

- Multiple sequence alignment database 

http://www.ncbi.nlm.nih.gov/blast/Blast.cgi

Antibiotic Susceptibility Test:

Antibiotic susceptibility test, was done by disk diffusion technique using commercially available antibiotic

disks (Curisino et al., 2005).

Eleven antibiotics; Ciprofloxacin (CIP), Ampicillin (Am), Ceftazidime (CAZ), Ceftriaxone (CXO),

Cefotaxim (CTX) Penicillin(P), Chloramphinicol (C), Norfloxacin (NOR), Cefradine (Ce), Nalidixic acid (NA),

and Tetracyclin(TE) were selected for carrying out the antimicrobial susceptibility test. The antibiotic disks used

in this research were purchased from Oxoid. 

Disks were applied to the surface of king's B agar medium plates, each was inoculated previously with

0.2 ml bacterial suspension (24 hr., age, 0.05 Mcfarland), (Brown et al., 1996). Plates were incubated for 24

hr at 37 C.o

Inhibition zones of tested antibiotics were determined according to D' Amato et al. (1985).

Some Factors Affecting Sensitivity of the Tested Strain P. aeruginosa Wt to TE and CIP:

Disk diffusion method was used to examine the effect of some factors on sensitivity of bacterial strain to

each antibiotic. Different incubation periods (6, 18, 24, 48 and 72 hours), different incubation temperatures (15,
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25, 35 and 45°C), different pH values (5.0, 6.5, 7.0,7.5 and 8.0), equimolecular amount of different carbon

3sources (glucose, fructose, lactose, and xylose), equimolecular amount of different  nitrogen sources (KNO ,

4NH CI, casein and urea) and different types of growth media as king's B, nutrient and basal agar media

(Kumer et al., 2004) were tested. Diameter of inhibition zone was measured for each treatment.

Determination of minimum inhibitory concentrations (MICs) of TE and CIP:

In this experiment capsule of 500 mg tetracycline (Chemical Industry Development Com., Egypt)  and 200

mg Ciprofloxacin suspension (Amriya Pharm., Egypt) were used.

Agar dilution method was used to determine the MIC. Different concentrations of each antibiotic (0 to 100

ug/mg/ml) were supplemented separately to the king's B agar medium plates. 0.2 ml bacterial suspension (24h.

age, 0.05 Mcfarland), was spread over the surface of each plate . All plates were incubated for 24 hr. at 37 C.o

In agar dilution test the MIC end point was determined as the lowest concentration of drug which

completely inhibited growth, disregarding a single colony or faint haze of growth (Wegner et al., 1976).

Plasmid profile of P. aeruginosa Wt:

The technique of plasmid profile involved preparation of plasmid DNA and agarose gel electrophoresis

according to the method described by Tompkins (1985).

Statistical Analysis:

The obtained data were statistically analyzed to determined the means, standard deviation and one sample

T test as described by Duncan (1955). Bivariant correlation matrix of the obtained data was done using

S.P.S.S. software program (Ver. 8) as described by Dytham (1999). 

RESULTS AND DISCUSSION

Some bacteria are difficult to identify phenotypically using the schemes of identification which commonly

used outside reference laboratories. For that 16S rRNA gene sequence offered a useful method for identification

of bacteria. Supporting to this idea, 16Sr RNA gene sequence had long been used as a taxonomic method in

determining the phylogenies of bacterial species (Drancourt et al., 2000). Selective amplification of

Pseudomonas 16S r RNA gene sequence and PCR reaction were used to detect and differentiate Pseudomonas

species from clinical and environmental samples (Porteous et al., 2002).

Despite of the limited number of identifiable bacteria and lack of information on antibiotic susceptibility

of bacteria, the reverse oligonucleotide assay system, from samples using the universal primers and parallel

detection of PCR products using specific probes, was an effective method to rapidly identify the infant

pathogenic bacteria (Shen et al., 2004).

Through this investigation, for confirming the identification of tested P. aeruginosa Wt to the species level,

DNA was extracted directly from the organism, based on alignment of 16S r RNA gene sequence available

in GenBank, two primer pairs were used. Primer pairs Ps-F (5'-GGTCTGAGAGGATGATCAGT-3') and Ps-R

(5'-TTAGCTCCACCTCGCGGC-3') were intended for genus identification DNA product of the predicted size

1kb was obtained in confirmation genus identification (Fig. 1). On the other hand, BLAST searches (Altschul

et al., 1990) were performed to investigate whether high homology of tested Wt  exist to other P. aeruginosa.

By comparing the sequences (Fig. 2) of the Wt strain with other strains, a 778 bp region was found to exhibit

98 % similarity to positions 3 to 781 bp in Wt and 516 to 835 bp in FJ655799 (Fig: 3) but the comparing

of the sequences of the tested Wt a 772 bp region exhibited 98 % similarity to more than one hundred species

of P. aeruginosa  (for example from positions 9 to 781 bp in Wt and 409 to 1186 bp; 374 to 1151 bp; 372

to 1149 bp; 382 to 1159 bp for P. aeruginosa, Fj897723.1, FJ870126.1, FJ863101.1,FJ876297.1 respectively).

This provides additional evidence to support the contention that, identification for this species was indeed

identical as P. aeruginosa. In this connection Klappenmbach et al. (2001) reported that, the 16S r RNA gene

was the molecular marker most commonly used in microbial identification. Spilkes et al. (2004) used 16S r

RNA gene sequence data to design PCR assays intended to provide genus or- species-level identification of

P. aeruginosa from sputum culture.

On the other hand, this research was extended to study the susceptibility of tested W t strain to different

antibiotics.

Many different methods were available for bacterial susceptibility testing in laboratory, including disc

diffusion, E- test and microdilution procedure. Boroumand et al. (2007) used disk diffusion and E-test to study

susceptibility of P. aeruginosa to ciprofloxacin and ceftazidime.



Aust. J. Basic & Appl. Sci., 3(3): 2144-2153, 2009

2147

The antibiotic susceptibility of tested P. aeruginosa Wt strain against 11 different antibiotic discs was

represented in Table (1). The result indicated that the inhibition zones were recorded only for 5 antibiotics,

while the other 6 antibiotics had no effect on tested Wt strain. Resistance of P. aeruginosa Wt to tested

antibiotics was arranged in the following order : TE, NA>NOR> C> CIP, with diameter of inhibition zones;

2,2, 10,12 and 14 mm, respectively.

In this connection, Shahcheraghi et al. (2009) used drug susceptibility test and PCR assay to determine

the antibiotic susceptibility of 600 strain of P. aeruginosa isolated from patients to 12 different antibiotics. 

The theoretical consideration concerning the formation of inhibition zone by diffusion of antimicrobial agents

through an agar gel led to a better understanding  the variety of factors which influence the size of zone of

inhibition.

Results in Table (2) showed that diameter of inhibition zone of C and NOR against tested Wt strain were

markedly decreased as incubation period increased. There was slight decrease in the diameter of inhibition zone

of TE, while for CIP it was increased and then remained constant with increasing the incubation period.

In this relation Lorian (1986) reported that, with most of common bacterial pathogens, definite zones of

inhibition could be observed within 5-6 hrs. However, the zones might become smaller with further incubation

because of changes in the character of the growth of the zone edge. The character of the zone edge would

change as a result of the appearance of delayed growth, better visualization of partially inhibition growth or

delayed appearance of resistance variants. Occasionally, the zone appeared to increase in size because of

changes in the growth character or because of actual lyses of the initial growth within the innerring of the

zone.

Results in Table (3) showed that, diameter of inhibition zone of all tested antibiotics increased and again

decreased as temperature increased. The largest diameters of all tested drugs were at 35 C.o

In this connection Ericsson and Sherris (1971) reported that, susceptibility tests were normally incubated

at 35 C for optimal growth of the more common human pathogens. Bioassay plates were usually incubatedo

at  lower temperature and thus the critical concentration of the agent had more time to diffuse more slowly

with lower temperature, partially because of the increased viscosity of the agar medium. Consequently, low

temperatures during the critically important early hours of incubation had two effects, one tending to produce

large zones of inhibition (decrease growth rate) and the other tending to produce smaller zones of inhibition

(decreased diffusion rate). Normally, the effect of decreased growth rate predominant and the zones would

increase with lower temperature. 

Results in Table (4) showed that, the diameter of inhibition zones of all tested antibiotics against tested

Wt strain was directed toward the neutral side and increased as the pH value increased up to 7.5.

In this relation, Rosenblatt and Schoenknecht (1972) reported that the activity of antimicrobial agents was

markedly influenced by pH of the medium.  Increasing the pH of cultivated medium of P. aeruginosa from

6 to 8 decreased the inhibition zone produced by tetracycline and increased the zone produced by streptomycin.

On the other hand they add that, the assay must be normally at the optimum pH for growth of tested organism.

Results in Table (5, 6) showed that, addition equimolecular carbon or nitrogen source to the solid medium

of tested Wt strain decreased the diameter of inhibition zones for all tested antibiotics and the organism was

more susceptible in control sample (cultural medium without additional sources). Also, results in table (7)

illustrated that the diameter of inhibition zones were more larger when the organism was tested in king's B

medium than nutrient agar and basal medium.

In this connection Lorian (1986) reported that, composition of the agar medium itself influenced the zone

of inhibition in three ways. It might affect the activity of different antimicrobial agents, influence the rate of

diffusion of the drug and it affected the growth rate of test organism. 

Also, the inhibition zone varied according to not only the type of medium but also type of gelling agents.

Barry and Effinger (1978) found that tetracycline had a wide inhibition zone when P. aeruginosa was tested

in SAAM (synthetic amino acid medium) than MHA (Mueller - Hinton agar). Meanwhile the result was

reversible when carbenicillin was tested.

From the previous results it was concluded that P. aeruginosa Wt was more resistant to TE than CIP and

so both antibiotics were selected for further investigations.

MICs of TE and CIP against tested strain were determined using agar dilution method. The results in (Fig.

4) indicated that 100 and 80 μg/ml. were the MICs of TE and CIP, respectively. 

In this relation, Gad et al. (2008) reported that P. aeruginosa respiratory tract infections isolates were

100% resistant to ampicillin, ampicillin/sulbactam, amoxicillin, amoxicillin/clavulanate and chloramphenicol,

highly resistant to cefuroxime (89%), tetracycline (89%) and azithromycin (84%), and susceptible to norfloxacin

(89%), amikacin (84%) and meropenem (68%). P. aeruginosa urinary tract infection isolates were 100%
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resistant to ampicillin, amoxicillin, chloramphenicol, cefuroxime and tetracycline, highly resistant to

amoxicillin/clavulanate (95%), azithromycin (95%), cefalexin (91%) and ampicillin/sulbactam (82%), and

susceptible to amikacin (82%), meropenem'(73%) and norfloxacin (64%). P. aeruginosa skin infection isolates

were 100% resistant to ampicillin and amoxicillin, highly resistant to tetracycline (95%), amoxicillin/clavulanate

(95%), cefalexin (87%) and azithromycin (84%), and susceptible to amikacin (87%), norfloxacin (71%) and

meropenem (68%).

Also, Shacheraghi et al. (2009) determined, the MICs for ceftazidime and imipenem against different

isolates of P. aeruginosa. They found that thirty percent of isolates showed MICs>1-16ug/mg. for ceftazidime

and 5.45% showed MICs> 1-16ug/ml. for imepenem.

P. aeruginosa represents a phenomenon of bacterial resistance, since practically all known mechanisms of

antimicrobial resistance can be seen: derepression of chromosomal AmpC cephalosporinase; production of

plasmid or integron-mediated beta-lactamases from different molecular classes (carbenicillinases and extended-

spectrum beta-lactamases belonging to class A, class D oxacillinases and class B carbapenem-hydrolyzing

enzymes); diminished outer membrane permeability; overexpression of active efflux systems with wide substrate

profiles; synthesis of aminoglycoside-modifying enzymes (phosphoryltransferases, acetyltransferases and

adenylyltransferases) and structural alterations of topoisomerases II and IV determining quinolone resistance.

Worryingly, these mechanisms are often present simultaneously, thereby conferring multiresistant phenotypes.

(Strateva and Yordanov, 2009).

Resistance to antimicrobial agents may be mediated by agents that are enclosed on the host cell

chromosomes, plasmids or transposons, which were capable of integrating into the plasmids and or  into the

chromosome (Tenover and McGowan, 1996). Also, Arias et al., (2009) added that antibiotic resistance was

an important tool for genetic engineering. By construction a plasmid which contains an antibiotic resistance

gene as well as the gene engineered or expressed.

Through our research, plasmid profile of P. aeruginosa Wt was carried out. Fig. (5) showed the plasmid

profile in three different samples, control, subMIC TE treated cells (90 μg/ml) and subMIC CPI treated cells

(70μg/ml). The results indicated that, plasmid of 19.2 kb was detected in CIP sample, these results explained

that, resistance of P. aeruginosa Wt to CIP may be plasmid DNA while it may be chromosomal DNA for TE

treatment. In this relation, plasmid analysis of Lui et al. (2000) of the multiresistance 14 strains of P.

aeruginosa showed that, 8 of which had similar plasmid band patterns of 1-3 plasmid bands with low to

intermediate molecular weight.

In this connection, Mirsalehian et al. (2009) reported that resistance of P. aeruginosa strains to the broad

spectrum cephalosporins may be mediated by the extended, spectrum beta- lactamases (ESBLs). These enzymes

were encoded by different genes located on either chromosomes or plasmid DNA.

Form the view point of presence or absence of plasmid in P. aeruginosa Wt, Woodford et al. (1993)

reported  that, since many plasmids carry antibiotics resistance determinants were contained within mobile

genetic elements (transposons) which can be readily acquired or deleted, the DNA compositions of plasmids

can change rapidly. Furthermore, the strong selective pressure for organisms to express antibiotic resistance

may cause such plasmids to spread rapidly among strains and even among different species and persist for

prolonged periods within an institution (Bergogne - Berzin, 1997).

Fig. 1: PCR amplification of 16S rRNA gene of P. aeruginosa using universal primers, the size of the PCR

product was 1Kb. Lane M, DNA marker (1Kb Ladder), Lane 1, positive control (Psendomonas spp.),

Lane 2 and 3 are replicates of sample.
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Fig. 2: The nucleotide sequence of the 1Kb of the 16s r RNA gene of P. aeruginosa Wt amplified by the

PCR.

Fig. 3: The homology between the deduced sequence of P. aeruginosa Wt and the Pseudomonas aeruginosa

D12AO6 16S rRNA gene (accession number FJ 6ss799.1).
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Table. 1: Antibiotic susceptibility test of P. aeruginosa, Wt. strain

                     Antibiotic Conc. (μg) Diameter of inhibition zone (mm)

Ciprofloxacin CIP 5 14(R)

Ampicillin AM 10 -

Cetazidime CAZ 30 -

Ceftriaxone CRO 30 -

Cefotaxime CTX 30 -

Penicillin P 10 -

Chloramphinical C 30 12(R)

Norfloxacin NOR 10 10(R) 

Cephradine CE 30 -

Nalidixicacid NA 30 2.0(R)

Tetracycline TE 30 2.0 (R)

R = Resistance (D 'Amato et al., 1985)

Table. 2: Effect of different incubation periods on antibiotic susceptibility test of P. aeruginosa W t.

Incubation period (hr) Diameter of inhibition zone (mm)

Log N -----------------------------------------------------------------------------------------------------------

CIP C NOR TE

6 0.70 ± 0 0.00 ± 0 0.00 ± 0 0.00 ± 0 0.00 ± 0

12 0.80 ± 0.1 12.00 ± 1 10.00 ± 1 9.00 ± 1 0.00 ± 0

18 1.50 ± 0.1 13.00 ± 1 12.00 ± 1 10.00 ± 1 2.00 ± 1

24 1.60 ± 0.1 14.00 ±1 12.00 ± 1 10.00 ± 1 2.00 ± 1

48 2.20 ± 0.1 14.00 ± 1 7.00 ± 1 6.00 ± 1 1.80 ± 0.1

72 2.50 ± 0.1 14.00 ± 1 5.00 ± 1 6.00 ± 1 1.80 ± 0.1

T 9.6 7.9 9.3 10.7 8.0

P < 0.001*** < 0.001*** < 0.001*** < 0.001*** < 0.001***

T: One sample T test P: P value 

* significant <0.05; ** high significant at <0.01 and *** highly significant at < 0.001

Table. 3: Effect of different incubation temperatures on antibiotic susceptibility test of P. aeruginosa W t.

Incubation temp °C Diameter of inhibition zone (mm)

Log N -----------------------------------------------------------------------------------------------------------

CIP C NOR TE

15 0.30 ± 0.1 0.00 ± 0 0.00 ± 0 0.00 ± 0 0.00 ± 0

25 1.20 ± 0.1 0.50 ± 0.1 0.20 ± 0.1 0.30 ± 0.1 0.50 ± 0.1

35 2.60 ± 0.1 14.00 ± 1 12.00 ± 1 10.00 ± 1 2.10 ± 0.1

45 2.0 ± 1 13.00 ±1 11.00 ± 1 9.50 ± 0.1 1.80 ± 0.1

55 1.10 ± 0.1 0.40 ± 0.1 0.20 ± 0.1 0.20 ± 0.1 0.50 ± 0.1

T 6.1 3.5 3.4 3.4 5.5

P < 0.001*** < 0.01** < 0.01** < 0.01** < 0.001***

T: One sample T test P: P value 

* significant <0.05; ** high significant at <0.01 and *** highly significant at < 0.001

Table. 4: Effect of different pH values on antibiotic susceptibility test of P. aeruginosa W t.

Diameter of inhibition zone (mm)

pH value Log N -----------------------------------------------------------------------------------------------------------

CIP C NOR TE

5 0.30 ± 0.1 0.00 ± 0 0.00 ± 0 0.00 ± 0 0.00 ± 0

6.5 1.60 ± 0.1 12.00 ± 1 9.00 ± 1 8.00 ± 1 1.60 ± 0.1

7 2.40 ± 0.1 13.00 ± 1 10.00 ± 1 9.00 ± 1 1.80 ± 0.1

7.5 2.50 ± 0.1 14.00 ±1 12.00 ± 1 10.00 ± 1 2.00 ± 1

T 6.3 31.8 19.6 22.0 10.1

P < 0.001*** < 0.001*** < 0.001*** < 0.001*** < 0.001***

T: One sample T test P: P value 

* significant <0.05; ** high significant at <0.01 and *** highly significant at < 0.001

Table. 5: Effect of different carbon sources on the susceptibility test of P. aeruginosa W t.

Diameter of inhibition zone (mm)

Carbon source Log N -----------------------------------------------------------------------------------------------------------

CIP C NOR TE

Control 2.90 ± 0.1 12.00 ± 1 10.00 ± 1 9.00 ± 1 2.00 ± 1

Lactose 2.60 ± 0.1 11.00 ± 1 9.00 ± 1 8.00 ± 1 1.50 ± 0.1

Fractose 2.30 ± 0.1 11.00 ± 1 8.00 ± 1 5.00 ± 1 1.80 ± 0.1

Glucose 1.70 ± 0.1 10.00 ±1 5.00 ± 1 6.00 ± 1 1.90 ± 0.1

Xylose 0.70 ± 0.1 0.00 ± 0 0.00 ± 0 0.00 ± 0 0.00 ± 0

T 9.7 33.7 12.9 13.0 13.1

P < 0.001*** < 0.001*** < 0.001*** < 0.001*** < 0.001***

T: One sample T test P: P value 

* significant <0.05; ** high significant at <0.01 and *** highly significant at < 0.001



Aust. J. Basic & Appl. Sci., 3(3): 2144-2153, 2009

2151

Table. 6: Effect of different nitrogen sources on antibiotic susceptibility test of P. aeruginosa W t.

Diameter of inhibition zone (mm)

Nitrogen source Log N -----------------------------------------------------------------------------------------------------------

CIP C NOR TE

Control 2.90 ± 0.1 12.00 ± 1 10.00 ± 1 9.00 ± 1 2.00 ± 1

3KNO 0.30 ± 0.1 0.00 ± 0 0.00 ± 0 0.00 ± 0 0.00 ± 0

4NH Cl 2.40 ± 0.1 11.00 ± 1 8.00 ± 1 7.00 ± 1 1.50 ± 0.1

Urea 1.00 ± 0.1 0.00 ± 0 0.00 ± 0 0.00 ± 0 0.00 ± 0

Casein 2.00 ± 1 9.00 ± 1 9.00 ± 1 9.00 ± 1 1.20 ± 0.1

T 6.3 20.2 22.0 18.8 7.6

P < 0.001*** < 0.001*** < 0.001*** < 0.001*** < 0.001***

T: One sample T test P: P value            * significant <0.05; ** high significant at <0.01 and *** highly significant at < 0.001

Table. 7: Effect of different media on antibiotic susceptibility test of P. aeruginosa W t.

Diameter of inhibition zone (mm)

Type of m edia Log N -----------------------------------------------------------------------------------------------------------

CIP C NOR TE

King's B 2.40 ± 0.1 14.00 ± 1 12.00 ± 1 9.00 ± 1 2.00 ± 1

Nutrient 2.20 ± 0.1 7.00 ± 1 0.00 ± 0 2.00 ± 1 2.00 ± 1

Basal 2.20 ± 0.1 12.00 ± 1 10.00 ± 1 9.00 ± 1 2.00 ± 1

T 51.4 10.1 19.0 5.5 6.9

P < 0.001 < 0.001*** < 0.001*** < 0.01** < 0.001***

T: One sample T test P: P value         * significant <0.05; ** high significant at <0.01 and *** highly significant at < 0.001

Fig. 4: Effect of different concentrations of TE and CIP on growth of P. aeruginosa Wt.

Fig (5) : Plasmid profile analysis of P. aeruginosa Wt.

M 1: 0.5μg of Kb DNA Ladder visualized by ethidium bromide staining on a 0.8 % TAE agarose

gel Lane 1: control Lane2 :Tetrycline tread sample (90ug/ml).  Lane 3: ciprofloxacin

treated sample (70ug/ml). 

M2 : Lambda DNA. Hind III digest visualized by ethidium bromide staining on 1.0% agarose gel
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