Journal of
Biological Sciences

ISSN 1727-3048

science ANSI@? ’

alert http://ansinet.com




Tournal of Biological Sciences 8 (2): 486-489, 2008
ISSN 1727-3048
© 2008 Asian Network for Scientific Information

Evaluation of the Sensitivity of Pseudomonas aeruginosa
Clinical isolates to Ciprofloxacin
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Abstract: In this study, the sensitivity of 100 P. aeruginosa 1solates to ciprofloxacin has been investigated by
determining minimum bactericidal concentration. The susceptibilities of isolates to other antibiotics were tested
using agar disk diffusion method. The isolates containg 67 isolate from wrine, 19 isolate from wound, 10 isolate
from sputum, two isolate from blood, one isolate from stool and one isolate from ear. Thirty-five percent of
1solates showed resistance to 10 antibiotics and also to ciprofloxacin and were sensitive only to imipenem.
Thirty-five antibiotypes were recognized for all the isolates. The rates of resistances were determined to
antibiotics as follows: gentamicin 49%, ticarcillin 100%, ceftizoxime 78%, co-trimoxazole 97%, amikacin 35%,
carbemcillin 65%, ceftriaxone 65%, piperacillin 53%, imipenem 2%, kenamycin 65% and ofloxacin 71 %. Fifty-five
percent of 1solates were resistant to ciprofloxacin. In conclusion, ciprofloxacin-resistant . aeruginosa has been
frequent in our clinical isolates, this data remind the worldwide emerging resistance against ciprofloxacin and
this is a serious problem in therapeutic management of P. aeuroginosa infections and has a local and worldwide
COTICETTL
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INTRODUCTION

Pseudomonas aeruginosa is an opportunistic gram
negative bacilli and one of the most unportant causes of
nosocomial infections especially in patients with burns,
cystic fibrosis and neutropenia. F. aeruginosa shows
high resistance to different classes of antimicrobial agents
(Algun et al., 2004).

P. aeruginosa 1s an opportumustic pathogen found
along with other Pseudomonas sp. as part of the normal
flora of the human skin (Larson et al., 2002). When the
host 13 immunecompromused, this opportumstic bacterium
can quickly colenize and infect the burn and wound sites.
Since F. aeruginosa can rapidly disseminate from the
wounds into other organs via the bloodstream and can
produce a number of virulence factors, the clinical
outcome in these patients can lead to sepsis which is
often fatal In case studies of bwn patients who
developed P. weruginosa septicemia, the mortality rate
was more than 75% (Holder, 1985; Wurtz et al., 1995).
Antibiotics, with the exceptions of the fluoroquinelones,
are generally ineffective against most serious infections
by P. aeruginosa. The introduction of fluoroquinolones
offers a promising effective therapy of these types of
infections causedby P. aeruginosa but unfortunately, the

numbers of isolates of P. weruginosa which have
developed drug resistance to fluoroquinclones have
increased rapidly in recent years (Dale et al., 2004).

Ciprofloxacin is a commonly used antibictic in clinical
practice (Chaudhry et al., 1999). Tt is a broad-spectrum
fluoroquinolone with coverage against most gram-
positive and gram-negative orgamsms, including
Pseudomonas aeruginosa (Chaudhry et al., 1998, Snyder
and Katz, 1992; Knauf et al., 1996; Kummoto et al., 1999).
This study was conducted to examine the susceptibility
of clinical 1solates of P. aeruginosa to ciprofloxacin.

MATERIALS AND METHODS
media: A total of

100 isolates were collected from Clinical specimens
(wound, urine, sputuni, blood, stool and ear) submitted to

Bacterial strains and culture

hospital diagnostic laboratories in Urmia/Iran from June to
September 2005. The isolates were firther processed by
the standard methods to identify as P. aeruginosa.
Isolated bacteria were mamtammed for long storage on
slkammed milk medium (BBL) by adding 10% glycerol in
-60° C, cultures were maintained for daily use on Nutrient
agar slants on 4°C.
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Preparation of ciprofloxacin powder: Ciprofloxacin
powder was kindly provided by Exir pharmaceutical
company, Tehran, Iran. The pure content of active
ciprofloxacin was 96% in the provided powder.

Determination of antimicrobial activity of ciprofloxacin:
For determining of the bacterial 1solates sensitivity to
ciprofloxacin, classic broth dilution susceptibility test
were used (Sahm and Weissfeld, 2002). Minimum
Inhibitory Concentration (MIC) and Minimum Bactericidal
Concentration (MBC) of isolates to ciprofloxacin were
determined. The imitial concentration of antibiotic in the
first tube was 52 pg mL~', this solution was diluted
serially in 8 steps. 1.5x10° inoculums of the isolates were
added to each concentration of ciprofloxacin in Muller
Hinton Broth (MHB). A tube containing growth medium
without ciprofloxacin and an un-inoculated tube were
used as a positive and negative growth control
respectively.  Antibacterial activity was measured by
determiming MBC by culturing on MHA medium n a
sterile Petri dish. Five microlitre of each tube streaked on
MHA plates, the highest dilution that inhibits bacterial
growth on MHA after overmght mcubation was taken as
MBC (Sahm and Weissfeld, 2002). Ir vitro resistance was
defined as MBC of 4 or more pg mL ™" for isolates of
P. aeruginosa (Chaudhry et al., 1999).

Determination of the isolates sensitivity to antibiotics:
The susceptibilities of isolates to different antibiotics
tested using agar disk diffusion method
(Bauer et al, 1966) with NCCLS breakpoints.
P. aeruginosa ATCC27853 was used as reference stram.
To represents the different classes of antimicrobial agents
commonly used for the treatment of P. aeruginosa
infections, we used Piperacillin (100 mcg), gentamicin
(10mcg), ofloxacin (5 meg), ticarcillin (75 meg), kanamycin
(30 meg), imipenem (10 mecg), amikacin (30 mcg),
co-trimoxazole (1.25/23.75 meg), ceftizoxime (30 mcg),
ceftriaxone (30 meg), carbenicillin (100 mcg) (Hi-media,
Mombay, India).

were

RESULTS

A total of 100 P. geruginosa isolates were collected
from clinical specimens submitted to the hospital clinical
microbiology laboratories of selected hospitals in Urmia,
Iran. The frequency of solates from each kind of clinical
specimen has been shown in Table 1.

Sensitivity of bacterial isolates to ciprofloxacin: As
shown 50 1solates (50% of all isolates) were resistant and
the other 1solates were sensitive to ciprofloxacin (Table 2).
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Table 1: Types of specimens obtained from patients with P aeruginosa
infections

Source of isolates

Urine  Wound Sputumn  Blood Stool  Ear
No. of isolates 67 19 10 2 1 1
% of isolates 67 19 10 2 1 1

Table 2: The average of Minimum bactericidal concentrations (MBC)* of
ciprofloxacin for 100 isolates of P. aeruginosa
Minimum bactericidal concentrations (MBC) (ug mL™)

039 078 156 3.12 6.25 12.5 25 50
No. of isolates 98 178 108 148 15R 19k 4R 12R
% of isolates 9 17 10 14 15 19 4 12

* MIC amount for each isolate was equivalent to MBC, R: Resistant,
5: Sensitive

Table 3: The rates of resistance to different antibiotics for 100 clinical
isolates of P. aeruginosa
Antibiotics

Ti Co Ck
Resistance (%) 100 97 78
Ti: Ticarcillin, Ck: Ceftizoxime,
Cb: Carbenicillin, Cf: Ceftriaxone, Pip: piperacillin,
K: Kanantycin, Of: Ofloxacin

Oof Cb K Cf Pip G Ak I
71 65 65 65 53 49 35 2
Co: Co-trimoxazole, Ak: Amikacin,
T: Tmipenem,

Sensitivity of bacterial isolates to antibiotics: Thirty-five
percent of isolates showed resistance to 10 antibiotics in
adding to ciprofloxacin and were sensitive only to
imipenem. Thirty five antibiotypes were recognized for all

the 1solates. The rates of resistances were showed in
Table 3.

DISCUSSION

The data obtained from this research indicate that the
prevalence of resistance of P. weruginosa isolates to
tested antibiotics was relatively high. TIncreasing
resistance to the various anti-pseudormonas agents has
been reported worldwide and this poses a serious problem
in therapeutic management of P. aeuroginosa infections
(Carmeli et al., 1999, Obritsch et al., 2004). Approximately
65% of P. aeruginosa isolates in this study were multi-
drug resistant strains, however the prevalence of multi-
drug resistance 1solates of P. aeruginosa mn the other
studies are much lower than our study (Ohara et al., 2007).

Ciprofloxacin is a bactericidal, rapidly acting
antimicrobial agent with a wide specttum and 1s very
effective agammst many gram negative bacterial
pathogens, its effect against gram negative bacilli,
including P. aeruginosa, is one of the most important
features of this antibiotic (Algun et al., 2004).

In the present study, 50% of thlis isolates were

resistant to ciprofloxacin (Table 2).
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In another study has been done on 2067 clinical
solates of P. aeruginosa in United kingdom the
resistance amount of isolates to ciprofloxacin were 7.3%
(Lambert, 2002). In another swvey has been done on
Pseudomonas aeruginosa isolated from burn patients at
two hospitals of Tehran, Tran in 2003, the resistance
amount of isolates to ciprofloxacin were 86.7%
(Shahcheraghn et al., 2003), however the higher resistance
of burn isolates must be considered.

Chaudhry et al. (1999) reviewed in vitro sensitivities
of ocular 1solates of P. aeruginosa between July 1991 and
September 1998. They found that only nine of 423
(0.021%) ocular isolates of P. aeruginosa were resistant
to ciprofloxacin.

Reports from the United States have shown dramatic
increases in antimicrobial resistance to ciprofloxacin (from
15 to 32%) however the overall incidence of ciprofloxacin
resistance among P. aeruginosa isolates has been
reported to range between 30 and 40% (Jones et al., 2002,
Van Eldere, 2003).

In conclusion the present study is important
from a practical point of view. Ciprofloxacin-resistant
P. aeruginosa has been frequent in our clinical
isolates, however there is not any burn isolates in our
research (Table 1). This data and the previously
reported by others (Kummoto et af., 1999) remind the
worldwide emerging resistance against ciprofloxacin. If
the present trend continues, clinicians may encounter
more frequent ciprofloxacin resistance among common
P. aeruginosa isolates and this has alocal and worldwide
concern,

ACKNOWLEDGMENTS

This study has been supported by a research grant
from Urmia Medical Sciences University. We thank
Dr. Shahram Shahabi and Mrs. Minoo Zartoshti for their
kindly helps.

REFERENCES

Algun, T, A. Arisoy, T. Gunduz and B. Ozbakkaloglu,
2004, The resistance of Pseudomonas aeruginosa
strains  to fluoroquinolone group of antibiotics.
Indian. J. Med. Microbial., 22 (2): 112-114.

Bauer, AW, WMM. Kirby, IM. Sherris and
M. Twrck, 1966. Antibiotic susceptibility testing by
a standardized single disk method. Am. J. Clin.
Pathol., 45 (4): 493-496.

Carmeli, Y., N. Troillet, G.M. Eliopoulos and M.H. Samore,
1999. Emergence of antibiotic-resistant Pseudomonas
aertiginosa. Comparison of risks associated with
different antipseudomonal agents. Antimicrob.
Agents Chemother., 43 (6): 1379-1382.

488

Chaudhry, N.A., H. Tabandeh, P.J. Rosenfeld, D. Smith
and J. Davis, 1998, Scleral buckle infection with
ciprofloxacin-resistant Pseudomonas aeruginosa.
Arch. Ophthalmol., 116 (9): 251-255.

Chaudhry, N.A., HW. Ir, Flynn, T.G. Murray,
H. Tabandeh, M.O. Ir. Mello and D. Miller, 1999.
Emerging ciprofloxacin-resistant  Pseudomonas
aeruginosa. Am. J. Ophthalmol., 128 (4): 509-510.

Dale, MK., G. Schnell and I.P. Wong, 2004. Therapeutic
Efficacy of Nubiotics against bum wound infection
by Pseudomonas aeruginosa. Antimicrob. Agents
Chemother., 48 (8): 2918-2923.

Holder, I.A., 1985. The pathogenesis of infections owing
to Pseudomonas aeruginosa using the burned
mouse model: Experimental studies from the Shriners
Burns Institute, Cincinnati. Can. J. Microbiol.,
31 (4): 393-402.

Jones, RN., I.'T. Kirby, M.L. Beach, D.J. Biedenbach and
M.A. Pfaller, 2002. Geographic variations in activity
of broad-spectrum P-lactams against Pseudomonas
aeruginosa: Summary of the worldwide SENTRY
Antimicrobial Swveillance Program (1997-2000).
Diagn. Microbiol. Infect. Dis., 43 (3): 239-243.

Knauf, HP.,, R. Silvany, P.M. Southern, R.C. Risser
and S.E. Wilson, 1996. Susceptibility of corneal
and conjunctival pathogens to ciprofloxacin. Cormnea,
15(1): 66-71.

Kunimoto, D.Y ., 8. Sharma, P. Garg and G.N. Rao, 1999.
In vitro susceptibility of bacterial keratitis pathogens
to ciprofloxacin: Emerg. Resistance. Ophthalmol,,
106 (10): 80-85.

Lambert, P.A., 2002, Mechanisms of Antibiotic
Resistant in  Pseudomonas aeruginosa. R. Soc.
Med., 95 (Suppl 41): 22-26.

Larson, EL., C. Gomez-Duarre, L.V. Lee, D.J. Kain and
B.H. Keswick, 2002. Microbial flora of the hands of
homemakers. Am. J. Infect. Control., 31 (2): 72-79.

Obntsch, M.D., D.N. Fish, R. MacLaren and R. Jung, 2004.
National swrveillance of antimicrobial resistance in
Pseudomonas aeruginosa 1solates obtaned from
mntensive care unit patients from 1993 to 2002.
Antimicrob. Agents. Chemother., 48 (12): 4606-4610.

Ohara, M., S. Kouda, M. Onodera, Y. Fujiue, M. Sasaki,
T. Kohara, S. Kashiyama, S. Hayashida, M. Kadono,
H. Komatsuzawa, N. Gotoh, T. Usw, H. Itaha,
M. Kuwabara, T. Yokoyama and M. Sugai, 2007.
Molecular characterization of imipenem-resistant
Pseudomonas aeruginosa i Hiroshima, Japan.
Microbiol. Immunol., 51 (3): 271-277.

Sahm, DF. and A. Weissfeld, 2002. Baily and Scott’s
Diagnostic Microbiology. Mosby, St. Louis.



J. Biol. Sci., 8 (2): 486-489, 2008

Shahcheraghi, F., M.M. Feizabadi, V. Yamin, R. Abiri and
Z. Abedian, 2003, Serovar determination, drug

patterns  and plasmid profiles of
Pseudomonas aeruginosa 1solated from bum
patients at two hospitals of Tehran (Tran). Burns.,
29 (6). 547-551.

Snyder, M.E. and H.R. Katz, 1992. Ciprofloxacin-resistant

resistance

bacterial keratitis. Am. J. Ophthalmol., 114: 336-338.

489

Van Eldere, T., 2003. Multicentre surveillance of
Pseudomonas aeruginosa susceptibility patterns in
nosocommial mfections. J. Antimicrob. Chemother.,
51 (2): 347-352.

Wurtz, R, E.  Karajovic, E. and
M. Hanumandass, 1995. Nosocomial infections in a
burn intensive care umt. Bums, 21 (3): 180-184.

Dacumos



	JBS.pdf
	JBS.pdf
	JBS.pdf
	Page 1






