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Salnonella is an enteric pathogen that can infect almost all animals and humans.
Foodborme salmonellosis is the most relevant source with a high global impact on human
health. It was estimated that non-typhoidal Salmonella causes around 93.8 million illnesses
and 155.000 deaths each year all over the world. There are two species in this genus, enterica,
and bongori. Salmonella enterica is the main serovars implicated in Salmonella infections in
both humans and poultry worldwide.

Nowadays, Salnonella contamination has been a continuous problem in the poultry
industry. Therefore, many countries have a national program to monitor and control
Salmonella on poultry. In this thesis we present studies on prevalence, serovars changing, and
antimiciobial resistance to continue research on Salmonella in broiler chickens in Kagoshima
Prefecture, Japan.

In the period from 2009 to 2012, we conducted research about the prevalence,
serovars, and antimicrobial resistance of Salmonella isolates from 192 broiler flocks and 3071
cecal samples. Among the tested farms, 49.0% of flocks were positive for Salnonella, and
243 isolates were obtained from samples 7.9%. All the Salnonella isolates were one of three
serovars: S, Infantis (57.6%); (140/243), S Manhattan (40.3%; 98/243 and S
Schwarzengrund (2.1%; 5/243). The proportion of S. Infantis isolates decreased from 66.0%
in 2009 to 50.0% in 2011 but increased to 57.6% in 2012, while the proportion of S.
Manhattan isolates significantly increased from 26.4% to 50% from 2009 to 2011, and
decreased moderately to 40.9% in 2012. Most of the recovered Salmonella isolates were
resistant to three antimicrobials, i.e., streptomycin (95.1%), sulfamethoxazole (91.0%) and
oxytetracycline (91.4%). In contrast, all Salnonella strains were susceptible to
chloramphenicol. Comparison of this study to previous studies of the antimicrobial
susceptibility of Salmonella isolates showed that: the percentage of antibiotic-resistance
isolates increased dramatically for two antibiotics, ampicillin (from 22.4% to 55.1%) and
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cefotaxime (from 9.1% to 52.7%). In contrast, the percentage of ofloxacin-resistant isolates
decreased across the three survey periods, from 20.8% in 2004-2006 to 1.6% in the present
study period (2009-2012). In addition, S. Infantis exhibited a variety of resistance to
antimiciobials examined from sensitivity to resistance to eight antimicrobials. Multidrug
resistance to more than 6 six antimicrobials was detected in 113 (46.5%) of the isolates, and
most of them were S, Manhattan.

In the period between 2013 and 2016, we analyze the Salmonella serovars, measure
the minimum inhibitory concentration of antimiciobials, and examine the antimicrobial
resistance genes of Salmonella isolated from 192 broiler flocks and 3069 cecal samples. The
result showed that S. Schwarzengrund prevalence had increased annually from 2.1% in
(2009-2012) to 21.3% in (2013 — 2016). Compared to the result of chapter 1, ampicillirr,
cefotaxime-, and ceftiofur-resistance showed a dramatic decrease trend. But the proportion of
kanamycin-resistance increased sharply.

Most of the recovered Salnonella isolates in this study were resistant highly to three
antimiciobials, 1.e., streptomycin, sulfamethoxazole, and oxytetracycline. In contrast, all
Salnonella strains were susceptible to chloramphenicol and ofloxacin. In detail, different
resistance characteristics were observed for each serovar. S. Schwarzengrund were sensitive
to ampicillin, cefotaxime, and cefoxitin but resistant to kanamycin at 47.7%. On the other
hand, S. Manhattan and S. Infantis, were resistant to the first three kinds of antibiotics listed
above (from 10.3% to 45.2%), and sensitive to kanamycin at 1.1% and 10.8%, respectively.
Among a total of 68 Salnmonella strains were resistant to kanamycin, 65 strains which showed
MIC value higher than 512ug/ml carried aphAl gene, with the. However, 3 strains that
showed MIC value at 256pg/ml and 128ug/ml did not carry the aphAl gene.

In conclusion, Salmonella serovars during the phase of our research from 2009 to
2016 belonged to three serovars: S. Infantis S. Manhattan, and S. Schwarzengrund. But, from
2009 to 2012, the main serovars isolated were S. Manhattan and S. Infantis. However, from
2013 to 2016 S. Schwarzengrund increased drastically. In all the period of the study, most
of the isolates were resistant to streptomycin, sulfamethoxazole, and oxytetracycline. In
contrast, most of the isolates were sensitive to chloramphenicol and ofloxacin. Antimicrobial
resistance proportion of beta-lactam group (ampicillin, cefotaxime, cefoxitin, and ceftiofur)
was high in the period from 2009 to 2012 but decreased in the period from 2013 to 2016. In
opposite, the kanamycin-resistant percentage was very low in the first study (2009 - 2012) but
increased in the next period (2013 — 2016). Among the kanamycinresistant Salmonella
1solates, aphAl constituted the main resistance gene detected. It was revealed that the serovar
and antimicrobial resistance changed significantly around 2012 in Salmonella isolated from
broiler chickens in Kagoshima, Japan.
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