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ABSTRACT

Increasing resistance to quinolone is becoming an important problem in treatment
of bacteria causing diarrhea such as Campylobacter and Salmonella, especially in
pediatric patients and travelers returning from Thailand. The common mechanism of
quinolone resistance is alteration of quinolone target enzymes, DNA gyrase and
Topoisomerase IV, via mutation at the quinolone resistance determining region
(QRDR) mostly in gyrA and parC genes. To study mutations of gyrA and parC genes
correlated with quinolone resistance, 111 Campylobacter jejuni isolates and 113
Salmonella isolates from diarrheal patients in Thailand were examined by using
nonradioisotopic Single Strand Conformation Polymorphism (SSCP) analysis and
direct sequencing. The combinations of nucleotide changes within the QRDR of the
Campylobacter gyrA resulted in 5 different SSCP patterns. Thr-86-Ile (ACA to ATA)
mutation was detected in all nalidixic acid/ciprofloxacin resistant strains of
Campylobacter. The silent mutations at amino acids His-81 (CAC to CAT), Gly-110
(GGC to GGT), Ser-119 (AGT to AGC) and Ala-120 (GCC to GCT) were found
additionally with no specific quinolone susceptibility pattern. Interestingly, all
nalidixic acid resistant strains of Salmonella contained a single mutation in QRDR of
gyrA with either Ser83Phe (TCC to TTC), Ser83Tyr (TTC to TAC) or Asp87Gly
(GAC to GGC) substitutions. However, the only one missense mutation at Thr-57-Ser
(ACC to AGC) detected outside the QRDR and eight additional silent mutations were
observed in Salmonella parC of both nalidixic acid resistant and susceptible strains of
Salmonella. The specific gyrA missense mutations within the QRDR showed a
significant correlation with quinolone susceptibility patterns in Campylobacter and
Salmonella and may be developed as potential markers for quinolone resistance
detection, for the benefit of better diagnosis, treatment, monitoring and prevention of
diseases and antimicrobial resistance.
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