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ABSTRACT

Salmonellosis and antimicrobial resistant (AMR) Salmonella are a serious public health,
economic and are widespread in developed and developing countries through the food
production chain. Furthermore, the persistence of this pathogen can be found along food
production chain and it’s hard to eradicate. Molecular technique is the essential for
bacterial typing. It can be provided the information to determine about infectious-
disease transmission pattern, tracking, surveillance as well as distinguish between
strains. Bacterial GWAS was provided to investigate gene association with the
interested phenotype such as the survival abilities. Objective of this study was to find
out genetic diversity of Salmonella spp. and detect antimicrobial resistance genes of
Salmonella, to compare the discriminatory power of Salmonella between the techniques
and to investigate the survival abilities of Salmonella spp. in swine industries in Chiang

Mai and Lamphun provinces, Thailand.

Salmonella strains which were used in this study including 332 Salmonella strains from
farm to market were collected during 2011-2014. 143 strains analyzed by MLST from 7
AEC countries obtained during 1940 to 2012 (http://mlst.warwick.ac.uk/mlst/dbs/

Senterica) were included. Finally, 684 global strains downloaded from National Center

f



for Biotechnology Information (NCBI) were used to analyze for population structure
and phylogenies among Thai strain and global strain.

Phenotype and genotype finding of the organism were explored by numerous
techniques. 300 Salmonella strains were randomly selected from strains recovered in
2011-2013. S. Rissen was the most frequency serotype observed. While, “AMP, S, TE”
was the majority antimicrobial resistance pattern detected in Salmonella strain. There
were no statistical differences in numbers of resistance Salmonella found in different

sources in most antimicrobial agents.

175 Salmonella strains from 300 strains were randomly selected from strains recovered
in 2011-2013 to investigate class 1 integrons were discovered form Salmonella strains
from various isolate types. 30 Salmonella strains form 175 strains were used to identify
genetic diversity of the strain recovered from pig farms and slaughterhouses by Multi
locus sequence typing (MLST). 30 strains were grouped into six sequence types (ST)
generated from MLST technique. ST 469 was the predominant grouped in this study.
The groups of strains with same ST were detected in strain origination which might be
contamination of Salmonella take place from pig farms to slaughtering processes. 20
Salmonella strains from 30 MLST technique analyzed strains were used to compare the
discriminatory power of Salmonella with previous PFGE results. The discriminatory
power of Salmonella between MLST and PFGE were 0.753 and 0.932.

Furthermore, MLST was also used to expand an epidemiological of the strains to other
areas. 173 Salmonella strains (30 strains existing MLST results and 143 strains analyzed
by MLST from 7 AEC), 68 ST were identified by MLST. 21 strains belonged to four ST
new to AEC countries. In this study found the relation in strains in AEC countries.
Discriminatory power of Salmonella between MLST and serotyping were 0.959 and

0.904, respectively.

124 Salmonella strains (92 isolate were from pig farm and slaughterhouse and 32 strains
were from market) recovered in 2011-2014 and 684 global were include. Thai
Salmonella strains were not quite much differed from global collection. There are the

relations between many strains from farm to market. High levels of tetracycline,



aminoglycoside resistance genes and extended spectrum beta lactamase in Thailand
strains were observed. There were 37 genes associated with survival of Salmonella spp.

in swine industries detected by GWAS.

Finally, antimicrobial usage should be controlled by veterinarian, doctor and
pharmacist. Cleaning program in swine industry should be improved. Having raw meat

or non-undercook meat should be avoided.
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