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Abstract

Non-typhoidal Salmonella serovars remain a potential threat to human health and many
animals including beef cattle, broiler chickens, and pigs which possible sources of
non-typhoidal salmonellosis in human. In this study, the cecal contents of slaughtered pigs
were examined for Salmonella serovar prevalence. The characteristics of the isolates, including
antimicrobial resistance patterns and virulence genes, were studied along with the reference
strain S typhimurium ATCC 13311. Out of 640 sample, 137 Salmonella(21.4%) were isolated
and their serovar were identified S typhimurium 83 strains(60.6%), S agona 10 strains(7.3%), S
schwarzengrund 4 strains(29%), S derby 4 strains(29%), S ayinde 1 strains(0.7%), and
untypable 35 strains(25.5%). All 83 S typhimurium strains(100%) were multi-drug resistance
to at least 7 antibiotics, and 20 strains(24.1%5) of 83 isolates were R-type ACSSuT.
Examination of virulent gene by PCR revealed that 73 S typimurium field isolates(88%) have
a invA gene and 24 strains(28.9%) have a spuC gene.

Consequently, S fyphimurium infection in slaughtered pigs was relatively to appear high
prevalence in their herds which suggested that it should be necessary for herd health
monitoring and surveillance.
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brothdl] HZF3led 37T, 24A13F vjF = st
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AJEE AASIN LY, B4 ez A
AHAES 5 H Mol Al FHES 30040
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sodiumdodecylsulfate(SDS) 10014, 20mg/mé<l
=2 proteinase K 40zf, 10mg/mé lysozyme
100448 ¥ 31 micropipette® & E3Hg ¥ 56T
gerzoA 1AL e vAA Ads £
HAAAE M 23RS 4TolA 12,000rpm S
2 1087 9488 3¢ 3 DNARF® 434S
AT FFe & (phenol : chloroform :
isoamylalcohol = 25: 24 : 1)3% 43o] 12,000 rpm
o2 2087 AR 4R F o
AN lipid7F AAE DNA FHYS FADS
% 500u8 isopropanold H7}ste] -70CoA 2
AlZE < DNAE gAA Y. €5€ DNAE
= 12000 rpme 2 1587 94 &2 &
A 3 I 70% ethanol 50042 23] AlA3 X
A 2olA F71Z AlH DNAE 43Ut DNA
B 30409 Tris-EDTA buffer o] F#3F
of AMS- A7EA] -20C] WER B3 Th

PCR primer : S typhimurium® invA gene®
spuC gene 5°]& <! oligonucleotide primere
Sawmy §¢ w*e] ma} cheat o] wE
o} AMg-3tHTHTable 1).

PCRZZ : of9] #F¢ RERE TFEZHH
2239 DNAE AccuPower " (Bioneer) PCR
premix cocktail® A8t} 10u2] DNA F2

o]
AES

Table 1. OQligonuclectide primer sequences and PCR amplication products size of invA and spvC

virulence genes of Salmonella

Primer Sequence Products size
sense 5'-TTg TTA Cgg CTA TTT TgA CCA-3’
invA 521bp
antisense 5-CTg ACT gCT ACC TTg CTg ATg-3’
sense 5'-Cgg AAA TAC CAT CAA ATA-3
spuC 669bp
antisense 5-CCC AAA CCC ATA CTT ACT CTg-3'
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Model 2400(Perkin Elmer, Scotia)olA] th&-=
2 2722 PCR $E%F& AAEHY. 93T
oA} 183t predenaturation2 AA1g & 93T
o] A 18#3t denaturation, 22]3L 48ColA] 18
7t annealing, 28|31 72CAA 287 ex-
tensione 30 cycles H&& o2, 72TelA 2
#-3F last extensiong AA|EH )

A719% : FZ8 PCR products: 100bp
ladder(Biobasics, Canada)$t 374 15%
agarose gelolA 100VE 3087 AZ9E @
% ethidium bromide® @4y3te] SL-20 DNA
Image Visualizer(Seolin Scientific Co, USA)
& AMg-8te] §o] bandE AT
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Salmonellagl 24 &%

=ZE9] A JLES dAd 22 Salmonella
o] ZAAEE A A= Table 29 2t 3270
T 640F9 HAZRE  137F(21.4%)9
Salmonella’} #&|E|%on], olg BelFo ¥
AY FXE XX 23 S typhimurium 835
(60.6%), S agonaz} 105(7.3%), S schwarzen-
grund’t 45(2.9%), S derby7} 45 (29%), S
ayindeZ} 150.7%) #2520 355(255%)
= o] B3

S typhimuriumoll thah x| ZHeA

2 AgoA E28 83F9 S typhimurium
o tisld AAIG A AN AxEIE
Table 33 #t}. 83 ¥2F BF 2F9 IA4
Al F 7% o149 JFA dsld YIS Y
Bl AW Tez #elsAc). 83FF 63
F(76%)= 107] ol/de] JAA ] st A
< B3 olF & & 2070 ol’de] FAA
o didtd WS Jepidch d8A E /3
< 218 A3 amoxacillin/clavulanic  acid,
streptomycin, norfloxacin, ploymyxin B,
tetracycline, tiamulin, ceftiofur 5ol& ATF

Table 2. Prevalence of Salmonella serotypes iso—-
lated from slaughtered pigs in Chonnam

area
almonell Prevalence
SS erot(;rr;sa Number of Prevalence
strain rate(%)

S typhimurium 83 60.6
S agona 10 7.3
S schwarzengrund 4 2.9
S derby 4 29
S ayinde 1 0.7
Untypable 3H 265

- Total 137 100

7} WAde eI, amikacinolEe 635
(82%), tylosinole 655(78%)7F A& B
t}. Ciprofloxacin, chloramphenicol, ampicillin
2 sulfamethoxasol/trimethoprimel+ 2tz 56
F(67%), 55T(66%), 48F(58%), 42F(51%)°l
A W& JehiAoh

R-type ACSSuTSl 2%

22%2] gAA | dist] AAIgE A WA
ZAAL 23 ampicilline] gty W3S el
= dF7}F 485(57.8%), chloramphenicoldl] Tt
sty W3S Jehlls TF7F 555(66.3%),
sulfonamides®l] et W3S Jeldle &5
7} 270506%)FE gRlFEIFoen, BalEF A
7} streptomycin® tetracyclineo] Whste] WA
= YERIITE F3 ol WA FFF
ampicillin,  chloramphenicol, streptomycin,
sulfonamide ¥ tetracyclines2] 5% 3434
o digte} FAldl WAL JehlE R-type
ACSSUT TFE 207 (241%)=2 eyt
(Table 3).

invA gene2t spvC genedll tHet PCR &1}

F8 HYAd FA3RA spuC gened] T
PCRAAIE AAIF AF+= Table 49 29kt
S typhimurium ATCC 1331135 37 A4
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Table 3. Antimicrobial susceptibility of 83 Salmonella typhimurium field isolated from slaughtered pigs in
Chonnam area

N No of strains
Antibiotics Potency ; - -
Susceptible  Intermediate Resistant
Amikacin 30ug 0 15 63
amoxacillin/Clavulanic acid 2008/10ug 0 0 33
Ampiciliin 10ug 23 12 48
Bacitracin 10U 26 39 18
Ceftiofur’ 0 0 83
Cephlothin 30ug 37 25 21
Chloramphenicol 30ug 2 26 55
Chlorfloxacin 5ug 2 25 56
Enrofloxacin™ Sug 51 12 20
Erythromycin 15ug 44 31 8
Gentamicin 10ug 11 20 38
Lincomycin® - 32 45 6
Lincomycin/Spectinomycin’ - 33 17 33
Neomycin 30ug 23 47 13
Norfloxacin 10ug 0 0 &3
Penicillin 10U 32 37 14
Polymyxin B 3000 0 83
Streptomycin 10ug 0 83
Sulfamethoxasol/Trimethoprim  23.75ug/1.25u¢ 29 12 42
Tetracycline 30pe 0 0 83
Tiamulin® - 0 0 33
Tylosin - 9 9 65

* Estimation by the disc reading standard of Denmark Rosco.
* Estimation by the disc reading standard Bayer.

g &7 ok £ Fl 7 invA gene spuC Table 4. Prevalence of invA gene and spvC
geneoll W3t PCR HAFE 3 83FF 735(88%) gene of Salmonella  typhimurium
oA invA geneol 5©°]2 2l primerd] 2}3} isolated from slaughtered pigs

521bpe] FEFAAEo] EAHJoH(Fig 1), 24
T(289%)N A spuC genedl %01/75,‘?1 primer
o 98t 669bpe] FEALEo] A AHFig
2. =3 1571 EF= invdA gened} spuC

Prevalence

Pathogenic gene Number Prevalence
of strain rate(%)

_ ) nvA gene 73 83.0
genes 2F HH3n Yded invA genedt spuC gene 2% 289
spuC gene 25| ddte] §42 Uehlle & invA gene/spuC gene 15 181
FL 15(1.2%)°] . None 1 12
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Fig 1. Analysis of PCR products of the invA
gene of Saimonella typhimurium on 1.5%
agarose gel electrophoresis Lane M
100bp ladder, lane 1, 2, 4, 5 : invA
negative S typhimurium isolates, lane 3 :
invA posive S typhimurium isolates, lane 6
1 S Wphimurium ATCC 13311,

M L1 L2 13 14 1506 M

669bp

Fig 2. Analysis of PCR products of the spvC
gene of Salmonella typhimurium on 1.5%
agarose gel electrophoresis Lane M : 100
bp ladder, lanes L1 - L3 : spvC positive S
typhimurium isolates, lanes L4, L5 : spvC
negative S fphimurium isolates, lane L6 :
S tyohimurium ATCC 13311,

2 t
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AE A AF-§ Aol

E ZAlo|Aq E2]¥ Salmonella 339 &
22 214%24 1986d H 5% U7, 7
5 2Ad 2 399 7 EFE OiFY =&
Ao z2BE AAE Salmonella®] EXHAN 2
o] 29% wElgREY 953 Euoh iy
d Fo FAAMAel WAE, olfAE, §F,
agn EQely ¥49, oMAHAF T8 X
33 glo], AdFez e FIE&E Yew
on, B Hd¥3 FY3 A =&E9 A
WE&EdAe Bal&2 136%E £ A3 2
FrE ggkoy AAAHA 2 gd vjws)
A A3 255 ¢ F AdTh

7}A &2 HE Salmonellad 2= 7MHAR
o eEE A5A € g Fol T FE
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< Fo] #Fo] FU|F R widEY, A5, B
24 EY 5o $7o 29¥ Salmonella® W
N Ao EAE] i oz el
g A% A& vs ¥ iz 94
& golu Alg, &, FAF FHAN AqHLA
7V AsERE B w2z SolFoz
SalmonellaZ HZ&3lx ¥AE L A7 9
g FAMESH 7IPE o4 IAdE T

Helo] H g sit}

2 Agdxe HAAAM EIE S
typhimurium | g AYPAF T 2 F8
W3EY STDT 104Fel 43t ampicillin,
chloramphenicol, streptomycin, sulfonamides
9 tetracyclined] Wid FAl WATEFY EA)
5 2 EXFZE IAstnA S typhi-
muriumo] W3 FAA JAAHAE AAEA
o £EF BT 22%9] A F 7% o489
gaAlel tisted WS JehlE ohAlgAY
Aoz EIHUY. E2F 8F F 63F
(76%)< 1070 °]/¢<l A st oA
AE Jel e olF g sl FF= 2070 o]
el gAAl gzt WAS JeEhidd. &
A d2 WAAREE AR 243 amo-
xacillin, streptomycin, norfloxacin, polymyxin
B, tetracycline, tiamulin @ ceftiofur ¥2|3
F AA A WS el e, amikacind
685(82%), tylosing 65F(78%)9A UAdo]
g}t Ciprofloxacin, chloramphencicol,
ampicillin 2 sulfonamides ZtZ} 56F(67%),
55(66%), 483+(58%), 425-(51%)A4 WAS
Yvepliglch &3 ampicillin, chloramphenicol,
streptomycin, sulfonamides % tetracyclines
9] 539 FAA A dstq] FAlo WS e
W R-type ACSSUT TF% 20F(24.1%)E
UG FA= FUlAN HelE Sal-
monella T WATS 53] =84 BEuEHJe
Y, 19843 ©o]& ampicillin, chloramphenicol
% tetracyclined] gt WA dFEo] F7isk
7] AZstd i, dAldle tif-E2] Salmonella
T F7E 15 o3 gAAld] disted WS
Ze Aoz Badn Y. 58 F2 A
o] s FAEL FEANES A8 H/MA
2 wWol] ARl Ao 2A Ale] Salmonella
AE5e Aol TEAQ HF == FES F
3 AHo R o]RAY= RS 1A FE
oo AT Al AR vl $88 Ao
2 AZtdrt) 19936l 1995370 o el A
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g WAZL 1%NA 271%7HA SV ey
ciprofloxacinoll tg WA 0%olA 6%2 5
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plasmid DNA 24¥e 52 ENgo=zy 1B
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Nastasi 5 ribotyping©.2 S typhimurium
o ZAde FAS AgEAY F8 dAe
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T8 HYA AR <2l ivA gened Al
DA AE WellA Salmonella®] P&} =
As 7HedtA st Fa HdAd AR
spuC gene™ol Hg PCR ZALS AAstch
29 S typhimurium 835F% 3 243 73F
(88.0%)°1A invA gene?] ZEA7} FQiE|Qo
B, 245(289%)°0 A spuC gened &7} &<l
HAdk T=F 157 EelFE invAeg spvC
genes EF BA3tn e, invAe spuC
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(1.296)914 BRI=dTh A F7HA] = BeF
d thd invASt spuC genedl] W3t PCR ZAH
© AAEA ¢ot FEJ EXE v¥udT FE
e}, Fiutctol A Abouzeed 579 BaolA
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P AGAY sHx =Ry E2" S
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yAds vehlie tdAlYd 52 g%
o o]F 205 (24.1%)E ampicillin, chlor-
phenicol, streptomycin, sulfonamide, tetra-
cycline®] 5% Al distd WS el
+ R-type ACSSuT 32 A=A =3
S typhimurium %29 invA & spC F3A
Ztell Wit PCR ZHAMA®H, 83F%F 735 (8%)
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A spuC geneol EAHA. 157] &l
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TFE 137(1.2%) A=At
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