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Quinolones are antibiotics with activity against a wide range of gram-negative bacteria, 
being the DNA gyrase the primary target. In Salmonella spp., single mutations in the QR-
determining region (QRDR) of the topoisomerase gene gyrA are most frequently observed 
in nalidixic acid (NAL)-resistant strains. Double mutations at both residues 83 and 87 have 
been identified in fluoroquinolone (FQ)-resistant clinical isolates. NAL resistance may be 
an indicator of decreased susceptibility to ciprofloxacin (CIP). Objetives: 1) to survey the 
QR in clinical isolates of S. enterica in Argentina during a 3-year period; 2) to determine 
the mutations in gyrA gene that confer QR in these isolates and 3) to determine the 
prevalence of these mutations. Methods: 644 clinical isolates representative of different 
regions of the country collected through WHONET-Argentina network in 1999 (n=288), 
2000 (193) and 2001 (163) were studied. Predominant serotypes were: Enteritidis (EN, 
n=255), Typhimurium (TY, 92), Agona (AG, 74) and Infantis (IN, 54). The NAL and CIP 
resistance screening was performed by disk diffusion (NCCLS guidelines). The QRDR of 
the gyrA gene was amplified by PCR and the amplicons were sequenced. Results and 
Conclusions: Six percent (n=41; 18 EN, 16 IN, 3 AG, 2 TY, 2 Salmonella spp.) of the total 
displayed resistance (n=35, zone diameters between 6-10 mm) or decreased susceptibility 
(n=6, 15-18 mm) to NAL. No CIP resistant isolates were detected. Amplicons belonging to 
13 of these isolates were sequenced. Mutations found were: Asp87Asn (6 isolates) and 
Asp87Tyr (2). Five isolates did not display any mutation, suggesting other resistance 
mechanisms. Have been reported unsuccessful FQ treatment with isolates expressing only 
the first mutation. The presence of these isolates would facilitate the emergence of high 
level of FQ resistance. This fact could compromise the use of these drugs as a choice in the 
empiric treatment of diarrhea in Argentina.  



Fluoroquinolones are potent antibacterial agents that target two related enzymes, DNA 
gyrase (topoisomerase II) and DNA topoisomerase IV. Specifically, the fluoroquinolones 
inhibit the enzymatic activities of these topoisomerases trapping them on DNA as 
drug/enzyme/DNA complexes in which double-strand DNA breaks are held together by 
protein. Fluoroquinolones are active in vitro against a wide range of gram-positive and 
gram-negative bacteria, being the DNA gyrase the primary target among these last 
pathogens. Alterations in the gyrA gene, coding for the A subunit of gyrase, are primarily 
responsible for the development of resistance to these class of antibiotics. In Salmonella 
spp., like in Escherichia coli and in many other gram-negative organisms, quinolone 
resistance is conferred by point mutations in the gyrA gene. Resistance mutations of gyrA 
have been clustered in a region of the gene product between amino acids 67 and 106 termed 
the quinolone resistance-determining region (QRDR). Amino acid changes at Ser-83 (to 
Phe, Tyr, or Ala) or at Asp-87 (to Gly, Asn, or Tyr) are the most frequently observed in 
nalidixic acid-resistant strains. Double mutations at both residues 83 and 87 have been 
identified in fluoroquinolone-resistant clinical isolates of E. coli and Salmonella spp. It has 
been suggested that resistance to nalidixic acid (NAL) may be an indicator of low level 
resistance to ciprofloxacin.  
The aims of this work were: 1) to achieve a surveillance of the quinolone resistance in 
clinical isolates of Salmonella enterica subsp. enterica in Argentine during a 3-year period; 
2) to determine the prevalence of mutations that confers quinolone resistance in these 
isolates. In this study, were included a total of 529 clinical isolates, belonging to … 
serotypes, collected through WHONET-Argentina network between 1999 and 2001. The 
screening of quinolone resistance (NAL and ciprofloxacin) was performed by disk 
diffusion method according to NCCLS guidelines. The QRDR of the gyrA gene, belonging 
to isolates resistant and within intermediate category to NAL, were amplified by PCR and 
the amplicons were sequenced in both directions.  
 
 
EN LA PAGINA SIGUIENTE HAY UNA VERSION UN POQUITIN MAS CORTA 



Quinolones are potent antibacterial agents that target two related enzymes, DNA gyrase and 
DNA topoisomerase IV, inhibiting their enzymatic activities trapping them on DNA as 
drug/enzyme/DNA complexes. These drugs are active in vitro against a wide range of 
gram-negative bacteria, being the DNA gyrase the primary target. In Salmonella spp., like 
in Escherichia coli and in many other gram-negative organisms, quinolone resistance is 
conferred by point mutations in the gyrA gene, that coding for the A subunit of DNA 
gyrase. Resistance mutations of gyrA have been clustered in a region of the gene product 
between amino acids 67 and 106, termed the quinolone resistance-determining region 
(QRDR). Amino acid changes at Ser-83 or at Asp-87 are the most frequently observed in 
nalidixic acid (NAL)-resistant strains. Double mutations at both residues 83 and 87 have 
been identified in fluoroquinolone-resistant clinical isolates of E. coli and Salmonella spp. 
It has been suggested that resistance to NAL may be an indicator of low level resistance to 
ciprofloxacin.  
The aims of this work were: 1) to achieve a surveillance of the quinolone resistance in 
clinical isolates of Salmonella enterica subsp. enterica in Argentine during a 3-year period; 
2) to determine the prevalence of mutations that confers quinolone resistance in these 
isolates. We included a total of 529 clinical isolates, belonging to … serotypes, collected 
through WHONET-Argentina network between 1999 and 2001. The screening of quinolone 
resistance (NAL and ciprofloxacin) was performed by disk diffusion method according to 
NCCLS guidelines. The QRDR of the gyrA gene, belonging to isolates NAL resistant and 
within intermediate category, were amplified by PCR and the amplicons were sequenced in 
both directions. A 5 % (n=25) of NAL resistant strains (with disk zone diameters ranging 
between 6-9 mm) or with decreased susceptibility to this drug (17-18 mm) was detected. 
Sequencing of the QRDR of their gyrA genes showed …. % that display Asp87Asn 
mutation and … % with the Asp87Tyr mutation. HABRIA QUE PONER ALGO RESPECTO DE 

LA RELACION ENTRE ESTAS MUTACIONES Y LOS HALOS (SI EXISTE…).  
En ningun caso se encontraron doble mutaciones que afectaran la sensibilidad a CIP, 
aunque se hallaron mutaciones silenciosas que no afectaron el fenotipo.  
 
 
Los objetivos de nuestro trabajo fueron realizar un relevamiento de la resistencia a 
quinolonas en aislamientos clínicos de Salmonella enterica subsp. enterica provenientes de 
diferentes hospitales pertenecientes a la red Whonet e investigar las mutaciones mas 
frecuentes que confieren resistencia a estos antibióticos. 
   
 
 
 


