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Foodborne diseases caused by non-typhoid Salmonella are important global public
health concern. Most human Salmonella outbreaks are associated with the consumption of
contaminated animal-derived products. The increase in antimicrobial-resistant Salmonella has
been a worldwide problem over recent decades. The spread of antimicrobial resistance via meat
poses a serious public health concerns. During 2007-2009, 744 retail meat samples (318 pork, 268
chicken meats and 158 beef), and 245 samples (including carcass samples, table surface, sewages)
were collected from meat shops at three provinces (Bac Ninh, Ha Noi and Ha Tay) of North
Vietnam to determine the prevalence of Salmonella. Approximately 40.0% of the samples (39.6%
of pork, 42.9% of chicken meats, 39.9% of beef and 39.5% of meat shops samples) were
Salmonella-positive. Fourteen Salmonella serovars including Infantis, Anatum, Rissen, Reading,
Emek, Typhimurium, Blockey, London, Newport, Derby, Weltevreden, Anbany, and Hadar were
determined. Overall, the current study indicated that the distribution of Salmonella serovars in
Vietnam was similar to that in other Asian countries. Resistance to at least one antimicrobial agent
was detected in more than 50% of isolates and the most frequent resistance were to tetracycline,
sulphonamides, streptomycin, ampicillin, chloramphenicol, trimethoprim and nalidixic acid.
These drugs have been commonly used for treatment of Sa/monella infection in both human and

animal in Vietnam because the replacement of these antimicrobials to the new generation is not easy
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due to the high cost. The Salmonella isolates were resistant in low levels to fluoroquinolones
group (norfloxacin and ciprofloxacin) and third-generation cephalosporins (ceftazidime).

Our data showed that Salmomnella isolates belong to the 14 serovars were multidrug
resistant (MDR) and atleast 50 MDR patterns were found. Moreover, it is frequently found in the
serovars of epidemiological importance in Vietham and Asian countries such as Typhimurium,
Infantis, Anatum, Rissen and Emek. Therefore, resistance to these antimicrobials in food-borne
pathogens in these countries may create problems for disease treatment and should be closely
monitored to minimise future health impacts. This study indicated that Salmonella serovars
isolated from retail meat shops were resistant to multiple antimicrobials and this resistance was
widespread among different serovars. The widespread resistance may have arisen from misuse or
overuse of antimicrobials during animal husbandry in North Vietnam.

Fourteen (blargm, blaoxa-1, blapsg.1, aadAl, sull, tetA, tetB, tetG, cmiAl, floR, dfrAl,
dfrA12, aac(3)-1V and aphA1-14B) of 17 selected resistance genes were detected from the isolates
demonstrating resistance. High prevalence of the blaypm, tetA, floR, sull, aadAl, dfrAl,
aac(3)-1V and aphAl-14B genes were observed from the antibiotic-resistant isolates suggest
that these genes may play important role for resistance to common antimicrobials such as ampicillin,
tetracycline, chloramphenicol, sulphonamides, streptomycin, trimethoprim, gentamycin,
kanamicin of Salmonella isolates in Vietnam. Plasmid mediated quinolone resistance (PMQR) such
as qnrd, qurB, qnrS, gepA and acc(6)-1b-cr were not detected in quinolone-resistant isolates.
However, there were several reports on Enterobacteriaceae harboring quinolone-resistant genes in
Vietnam and other countries. These reports confirmed that PMQR genes in foodborne isolates
may play a role in the spread of quinolone resistance through the food chain. Therefore,
continuous research is needed to detect the PMQR genes in Salmonella spp. from food sources in
Vietnam. In this study, we detected substitutions at codons Ser83 (TCC to TTC) and/or Asp87
(GAC to AAC) of gyrd from 24 quinolone-resistant Salmonella isolates, may result in failure in
salmonellosis treatment in animal husbandry. The data revealed that resistant Salmonella were
widely distributed in the North Vietnam via the food chain and they might contain multiple genes
specifying identical resistant phenotypes. Thus, further studies are necessary to clarify the
mechanisms of antimicrobial resistance in Salmonella and their spread in the livestock market.
The application of hygiene practices along the food chain and prudent use of antimicrobials in
animal husbandry are essential and these applications may help to reduce the risks of food

poisoning.
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LEgtll, A2 7 EOMIER Infantis, Anatum, Rissen, Reading, Emek,
Typhimurium, Blockey, London, Newport, Derby, Weltevreden, Anbany 383 4& 1K Hadar® &
Lo lAMLFRA R S Az, ~ M AIZBT 3 AF R IR OS5 ek o 7 2
FTREENIEEL L Tz, 2a< & B 1o O P ARG 4 B 0080 % B BiZ A B,
tetracycline, sulphonamides, streptomycin, ampicillin, chloramphenicol, trimethoprim
B LT nalidixic acidiz®t L TR G E < DiHERZ NIz, Zh b OREBE T~
BN &R YL R T R OETIC R S TE T, BB AERIERN THh D 7o il
W5 A ORES Ty, PR T SRR Flucroquinolones group (norfloxacin and
ciprofloxacin) & H3HACHAEH (third-generation) cephalosporins {ceftazidime) iZ
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Mo de, X BIZ, Typhimurium, Infantis, Anatum, Rissen, Emek® X 9 ZpfFSs HEE A
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VT OGHEHEF O 9 BB (blayy, blayy.;, blas.,, aaddl, sull, tetd, tetB tetG,
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