Available online at www.derpharmachemica.com

Scholars Research Library
Der Pharma Chemica, 2012, 4 (3): 1160-1163
(http://derpharmachemica.com/archive.html)

ISSN 0975-413X
CODEN (USA): PCHHAX

Antibiotic resistance study of some clinical strains of Pseudomonas aeruginosa
characterization by conjugation and cleaning out of plasmid
N. Gaouar-Borsali1, M. Gaouar-Yadi3, Z. Babaahmed2, M. Drissi2
1

Natural products Laboratory, University Abou Bekr Belkaid, BP 119 Tlemcen 13000 Algeria
2
Microbiology Laboratory, University Abou Bekr Belkaid, BP 119 Tlemcen 13000 Algeria
3
Eco systems Pathology, University Abou Bekr Belkaid, BP 119 Tlemcen 13000 Algeria.
______________________________________________________________________________
ABSTRACT
The antibiotic resistance of Pseudomonas aeruginosa presents a serious problem in medicine as this pathogenic
germ is responsible for many diseases of which certain nosocomial infections. The 22 strains of P. aeruginosa were
the target of our study as they have a multi-resistance against β-lactamines and aminosids; on the other hand, they
are all sensitive to the ciprofloxacine. They all produce the β-lactamases. 15 strains are in favor of hyperproduction
of céphalosporinases and all present a penicillinase phenotype. The cleaning out performed on P.aeruginosa is
negative. The transfer by conjugation of the plasmid carrying gene of resistance to the ticarcilline and pipéracilline
is positive for 12 of the22 studied strains. The experiments of conjugation made it possible to confirm that this
resistance could have the plasmidic DNA as a support.
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INTRODUCTION
Within the frame work of our study, we were particularly interested in the antibiotic resistance of Pseudomonas
aeruginosa which is a pathogenic opportunist germ of tenimplied in the nosocomial infections. P.aeruginosa has an
intrinsic resistance against many antibiotics; this resistance is mainly the result of a pressure selection due to abusive
or bad use of antibiotics. The propagation of this resistance is elucidated in bacterial resistance by acquisition of
P.aeruginosa of a transferable resistance to β-lactamines which presents a great risk of dissemination to other
bacteria.
MATERIALS AND METHODS
The 22 strains of Pseudomonas aeruginosa, were isolated from various services of the C.H.U of Tlemcen hospital
and a reference strain PU21 ciprofloxacine R.
After reactivation and purification by a successive subculture on BHIB then on Mac Conkey, we carried out an
identification by insulation with the cétrimide agar ,by a test of growth at 42°C as well as two API20E and
API20NE galleries; with an antibiogramme and a determination of the minimal concentration inhibiting (MCI)
According to[2]; with the iodometric test detection of β-lactamases[3]; with the phenotypes resistance determination
by the cloxacilline test ; with the plasmid transfer per conjugation ; as well as the cleaning out of plasmid by the
SDS [8].
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RESULTS AND DISCUSSION
The identification results by API20E gallery is represented on table1; those of API20NE gallery on table 2 and it
proves that these strains belong to Pseudomonas aeruginosa species.

Figure 1: Illustration of the identification by API20E gallery
Table 1: The identification results of P.aeruginosa by API20E system

Figure 2: Illustration of the identification by API20NE gallery
Table2: Results of the identification of P.aeruginosa by API20NE system

Regarding the MCI results (Table3), the strains tested have a multi-resistance against β-lactamines. All the strains
are sensitive to ciprofloxacine which facilitated the transfer by conjugation, they are all resistant to ticarcilline and
piperacilline, according to [1] and [7] this type of resistance is plasmidic, due to the enzymatic inactivation of the
antibiotic. 14 strains are in favor of hyperproduction of chromosomal céphalosporinases, 15 strains have a natural
resistance against céfotaxime and 16 strains are resistant to imipeneme, due to the non-penetration of the antibiotic
following the loss of the porine OprD2 [6].
As for the detection of the β-lactamases by the iodometric test, it reveals the production by the 22 strains of the latter
which can be of chromosomal or plasmidic origin,which causes discoloration of agar around the wells (Figure3).
The phenotypes of resistances determination by cloxacilline test showed a hyperproduction of céphalosporinases by
15 of our strains, which is translated by an increase in the inhibitions zones of ceftazidime and aztreonam in the
presence of cloxacilline. The cleaning out of plasmid tests are negative in spite of the broad range of SDS
concentrations of 400µg/ml up to 80000µg/ml whereas others, made with acridine orange and bromide of ethdium
showed positive results [4] and [5]. The plasmid transfer by conjugation, is positive for 12 strains, which were
selected for their sensitivity to ciprofloxacine and a resistance phenotype is in favor of a penicillinase whose gene is
often carried by a plasmid.
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Table 3: Results of the MCI obtained for the 22 studied strains

Figure 3: Iodometric test Description of the β-lactamases production

Figure 4: Illustration of the comparative antibiogramme between the donor strain and its transconjugant

The antibiogramme realized on the donors strains, the receiving strain and the transconjugants (Table 4) shows that
these besides resistance to the ciprofloxacine, acquire other phenotypes of resistance which are inf avor of a
penicillinase by the donor strain via the plasmid.
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Table 4: Results of the antibiogramme

CONCLUSION
The transfer of plasmid by conjugation, is responsible of a very important dissemination to bacterial populations which
makes qualify the plasmidic resistance of contagious or of infectious. This type of transfer was described at almost all
of bacterial species. It contributes for a great part to the horizontal circulation of genetic information and plays a major
function in the evolution of the bacterial species.
REFERENCES
[1]Bert F. et Lambert-Zechovsky N. (1999), Résistance aux antibiotiques et problèmes thérapeutiques posés par
Pseudomonas aeruginosa, Presse MED, Vol 28, N° 451, P8.
[2] CA-SFM (2007), Comité de l’antibiogramme de la société Française de Microbiologie, communiqué (2007).
[3]Courvalin P., Goldstein J., Philippon A. et Sirot J., (1985), Antibiogramme, Ed. MPC.
[4]Kulkarni R.S. et Kanekar P.P (1998), Effects of some curing agents on phenotypic stability in Pseudomonas
putida degrading ε-caprolactam, World Journal of Microbiology and Biothechnology, vol. 14, N°2, PP : 255-257.
[5]Michel-Briand Y. (1986), Mécanismes moléculaires de l’action des antibiotiques, Ed. Masson ;
[6]Neuman M. (1990), Vademecum des antibiotiques et agents chimiothérapiques anti-infectieux, 5emeédition,
Maloine.
[7]Philippon A. (1998), Pseudomonas aeruginosa phénotypes de résistance aux antibiotiques, Med. Mal. Infect.,
PP : 134-149.
[8]Tichat- Karra N. (1995), Caractérisation de la résistance auxβ-lactamines chez des enterobactéries hospitalières,
Thèse de Magister, option génétique.

1163
www.scholarsresearchlibrary.com

