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At the present study, it was aimed to explore the molecular genetic characterization of multiple antimi-
crobial resistant Salmonella spp. isolates from pigs and cattle. A total of 138 Salmonella Typhimurium (S.
Typhimurium) isolates were typed with phage, among them, 83.3% of S. Typhimurium tested could divide
into a 10 phage types. Definitive type 193 (DT193) (25.4%) and DT195 (24.6%) were exhibited as the
dominant types. DT104 and U302 were found from pigs and cattle. On the other hand, S. Enteritidis had 6
phage types, of them, phage type 21 (PT21) and PT11b were the popular types. In the plasmid profiles, 135
of S. Typhimurium isolates were exhibited 1 to 6 plasmid bands which molecular weight ranged from 90 to
2Kkb. 35 isolates (25.4%) harbored a 90kb plasmid which is thought to be the serotype specific virulence
plasmid. Two of twenty five S. Enteritidis had common plasmids at 2 and 1.5kb. With multiplex polymer-
ase chain reaction, virulence genes (invA and spvC) were detected from all Salmonella spp. from 167 of S.
Typhimurium, S. Enteritidis and chloramphenicol resistant S. Schwarzengrund, but some drug resistant
genes, such as PSE-1, cml/tetR and flo were not determined but other drug resistant genes, for example
TEM and int were found. The detection rates of spvC, TEM and int gene was 35.3%, 29.3% and 72.5%, res-
pectively. The TEM gene was highly popular in S. Typhimurium, which was detected from ampicillin and
amoxicillin resistant strains as 95.9%. int gene was able to detect from all the isolates identified as multi-
drug resistsnt (MDR), particularly DT193 was thought as the most prevalent virulence and multidrug resis-
tance isolate. The major plasmid profile and drug resistance pattern of DT193 were 90, 40, 10.5, 6.3, 3.0kb

and ACCbDNaPSSuT, respectively. MDR was commonly found in other phage types, particularly DT104,
U302 and DT203.
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AL ES] A A serotype, FEF,
oFA| U443, phage type 59 FAME H]E3lo] W0
+ plasmid profile, PCR7]H& 7|22 3 Ba9.438}
| £4 9 Aokas Qo) o3 DNAS) Aot o4
= 4%t ATBAE FE3EL K Gahring 5,
1990).

Hedolgt Jgol ostAof =
serotyping>- 2 ZEet H]AYES] oA
Flof grovt ahwde} o] o8t A
A serotypingThO 2= A5 Q] HeAS st
dloll= A7 AL o]8 Eastr] st
phage typing scheme (PTS)©] 72r= 9l ti{ Anderson %,
1977). &3] PTS+= +9] EAolu AupA&2e] 24 5
AR 07 Altg F olst &7k BFHT 4+ 9,
At %57} 4 phageoll A= o] Fo] AbEEo] W
B}t plaque Ei= lysis FAF 52 o83t} sl
7|¥o|t}, S. Typhimurium®] PTS 7|¥2& 19774
Anderson o) 284 AJZE Q) T, Ward 5(1987)0]
10%2] typing phage & ©]&-3}o] PTS 7S A std
A A AAACR de o] &5 3 thGebreyes &,
2004; Nygard 5, 2004); Rychlik &, 2000).

I o] Wt ® AtmylElzdao] oA g
BAYLS AA8] BAY = ¢l7) g2 Z715A9
A= AU Salmonellad; 2] stz HAL £}
AEste] WA 7 dztez Y= 9k CDC
(The Centers for Disease Control and Prevention, Atlan-
ta, GA)o|\ A= Salmonellad; F2] AU A A A
£ 4$935}9 8., National Salmonella Antimicrobial
Resistance Monitoring System Studyo} A 1996 o
CDC7} &®38t 2}z o o]8ld 3,90339] Salmonella
H2eldF F 9765(25%)7F S. Typhimurium©| 11,
ampicillin, chloramphenicol, streptomycin, sulfona-
mides ¥ tetracycline2] 54 WA ACSSuT7} 1990
Hojl 7% =0l H A o] oF 28%(275 of 976)& Z7}
S E THE F AR FARA AL E &
AFSE ThAIUN A Salmonella < #2) 2718 B89
(Bolton 5, 1999; Khan 5, 2000), oj&jst ¢FAA &
ZAAFe] 3 E-2 plasmid, transposon, integronmediated
mechanism®] 2|3ttt 3} rth(Baggesen £, 2000;
Briggs®}t Fratamico, 1999; Chen 5, 2004). Plasmid

ot & ¢
O

SRR BT ohUje} AUE A, A
4% 59 4AHRE BB 9
1990). Salmonellad;s 2] virulence plasmid:= sero-
typeol wa} 50~94kb ¥ 2] plasmide] 2|3}, S.
Choleraesuis, S. Enteritidis, S. Dublin % S. Typhimu-
rium®] virulence plasmid= Z+ZF 50, 60, 80 2 94kb o]
plasmide} FHo] glZol &QIEglri(Haneda 5,
2001). =35t Salmonellass 2] R-plasmido]] 3 A+
oflA] S. Typhimurium PT1792] ampicillin®} tetracy-
clineo] o3t A& 60Md plasmid®} TAS}31, sulfa-
methoxazole/ trimethoprimof] of§F A& 8.7, 5.2 &
2.1Md3 #E o] ¢l Anderson, 1980). Jelesic
(2003)] o5t 38MdS &35t S. Enteritidis= 2%
FAA ol thsto] Z=Adol 31, S. Typhimurium 2] 73
2 50Mde] plasmidE B3 437 BE A
e deide UEbE, streptomycin WA T=
50Mda} 1.7Md9] plasmidE, THAWAF3F= 50~1.4
Md 2719 4~771 9} plasmidE 7}A| 1L it}
Aurd o 2 Abgre] A dlabtd -2 1950 A 74A]
S. Typhio]| &3t typhoid fever7} 58 o|F oLt 1
o] 2 nontyphoid S. Typhimuriumol] 2]3} 4Fmdlak
wazel Wl 27kttt ol 4 FE B,

2, A S0l Salmonellads Fo| P& BEFA7}

Lo

(Gahring &,

Homn A8L ui7fg g Fgo] F5L& olF3
2ol tHMurray 5, 1999). oje} 22 AR A AT
o Asty Axrigel vpfshdel ok 3o o

veke} m)atofl A AFHe) nontyphoid salmonellosis©]]
th3t serotype} phage type©] W3} Ao 8 FAE
tHMurray 5, 1999). Serotype 2] ®H3l= Algy} B¢
% S. Enteritidis 9] Zg3Fo] |ASHA F7hslelal,
phage type2] H3l= thA|Uj4] S. Typhimurium phage
type2] &7}, £3] S. Typhimurium DT104( A5
ACSSuT) 9] £33} G431 Ao 7|9ld Aoz o
214 QltiDuijkeren %, 2002). S. Typhimurium DT104
L 19809 9N HgoR BT 1 olF of
gelok 5, Wvl2 5 493 0, A So=
F45) SarEgon] B, Wk 94, ¢ 5 e 58
I Al A FEAo g FeEa QlthGe-breyes 5,
2004; Gormani} Adley 5, 2004). &= t}-2 §. Typhimq—
rium®| %873} phage type £ sttt WAdRF o] S
Typhimurium DT1049 §-AFeh chAli4 PT1930]ch
°] type 1980AT) e 19909 27)0) @B A
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7] 7HEE B8] oldobet 5 Foll Faska
o, 2T v=o] AL Hol] EEi gltt
(Duijkeren 5, 2003; Gebreyes, 2002; Nastasi®} Mam-
mina, 2000; Threfall =, 2003). WAl Ba]E oAU
A3 S. Typhimurium @] Q. phage type2- DT1933} DT204
011, S. Enteritidis phage type2 PT42} PT8o|3ich
(Baggesen &, 2000).

ceet Aol g 27 oR BeHT
PCR 712 Salmonellass ol e o] &% glom,
I & Ay Zd5A0) BAE virulence gene€l invA
9} =52 MZWONA Salmonellass w9) A& Z71A
7|1 =3 HAA A} AF 2G5t spvColl TR A
T7F @o] olFEoix|ar ¢itkBolton &, 1999; Chiu}
Ou, 1996). =3+ ZL thAHA ACSSuT S. Typhimu-
rium DT104¢] o3t A7} ZhdsfAH A PCR 7|/
©]-83} chloramphenicol (catl, cat2, cml), tetracy-cline
(tetA, tetG), streptomycin (aadA, aadB, strAB), B-lact-
ams (PSE-1, TEM), sulfonamides (sul) & florfenicol (flo)
59] WAl5-A AL integron capture, mobile gene 3! 2F
AW/doll WA= int gene 5 FAUAE A FHQL
A5 SRS 957} BeE @53 YckBolton
=, 1999; Carlson &, 1999; Chen 5, 2004; Chiu®} Ou,
1996; Gebreyes -5, 2002; Khan 5, 2000; Randall 5,
2004; Swarmy -3, 1996). L1} ol A o] -t
2 X9 phage typing?} plasmid profileo]] o]-&3%t 49}
A5 S. Typhimuriumol] that FAlwt5= =7} oS-
A3, 2000; & =, 1992; 4 =, 1995), S. Enteritidis
o] Afw= 7haol ] UK &, 2000). E3F
ACSSuT WAA#EH 2] S. Typhimurium DT1049} o=
phage type ] ThAIUA] S. Typhimuriumol| ojgt ¢it=
S, 0% St w)ma) & o) of$ vjojgr Agolch

2 Ao M= m5E A WX o WAAHEED |
I Aol A gt S. Typhimurium, . Enteritidis @ chlo-
ramphenicolo] tf3}o] WAL Hol= S. Schwarzen-
grundE thA o 2 chA WA Salmonellads +19) EA1-8
At EAE 49YsEarR} plasmid profile?} phage
typing< A A|3l= 3HH, multiplex PCRE ©]£3]o]
virulence gene (invA 2} spvC), Salmonella specific gene
(SipB/C) ¥ FAYA T -FHANTEM, PSE-1, cmi/
tetR, flo 1 int gene)S =3}t

223t S. Typhimurium 1382} S. Enter-

;| -
itidis 25%= 2 chloramphenicol J4 S. Schwarzengrund

Phage typing

Serotypingo 4] 4% S. Typhimurium 1385=%} S.
Enteritidis 2550]] th3}o] phage typing2 AA|8}%ich
S. Typhimurium®] phage typing<- Anderson 5(1977)
o] vpH o) wa} 24% 9] normal phage set®} 5%52] addi-
tional phage S ©]-8-3}o] FA 51920, S. Enteritidis &
phage typing> Ward $(1987)¢] i) &8ko] 165
©] normal phage setZ AME-3}31 ) E2]FF& nutrient
broth (NB, Difco, USA)®|| A&3}o] 37 C oA 18A|7F
wjoFst NS nutrient agar plate (NA, Difco, USA)]|
AEsta wHe] 718 AXAFTh B3 NBojA A
A A7A AL AAIShe] RTD (routine test dilution) =
A3t 7 type®) phage -2--2 phage applicator2
Z3}aL 37°Cof| A 24417 vl eFsto] HEslRiTh
TE2 SFA|E7F 2 type?] phage 8- 2] 3fA]
o] A ¢l Wh-S-& Wl &+F ¥4 phaged EE W=
of upzt HEafich FoabA|of s RS K
L} 529] additional phages ©|-8-3lo] HE3| 2
A8l 4= gl FF= RDNC (reacts with phages but
does not confirm)® FA3HTh A& A% phage
9} type strain> % =r2] International Centre for Enteric
Phage Typing (ICEPT), Central Public Health Labora-
tories (CPHL)o| A £-9F ¥rof ARg-3H At

.

NN

B dm

o)

Plasmid DNA =7

SalmonellaZ; 3+2] plasmid profile> Sambrook &
(1989)¢] alkaline lysis method 2 plasmid& 2|8}
t}. Z#= LB broth (Difco, USA) Smiof] HEs}o3 37°C
o A 18417 M e vl Fet ok, vl 1.5mls A4 3h
o] Ao HA o solution I (50mM glucose, 10mM
EDTA, 25mM Tris - Cl, pH 9.0, 4mg/ml lysozyme) 100ul
£ 71etod Adof 587t WA|skgiTh 17]9] solution II



64 o= -

(1))
0F
e
o

(0.2 N NaOH, 1% SDS) 200ulE- 715} g2 <o) 58
7t Whx] 8t o2, solution 11 (3 M potassium acetate, pH
4.8) 150u1E AH713t thA] G-g ol 1087 HAgH
T A Eelsto] AL At o 7]of S TE
saturated phenol/chloroform< 7}38}l31 {4 Ea|sho]
AANE F3 by F o) &5 cold ethanolg 713}
of Ao 1087 H23t & 4l £2l3te] DNAS
KA A F ). DNA pellet2 70% ethanol £ A|25t1 TE
buffer (pH 8.0) 5012 &5t h Salomnella 2 E-¥
223 plasmid: Mayer (1988)2] Hpwof £3}o]
loading buffer (30% glycerol, S0mM EDTA, 0.025%
bromophenol blue in 50mM Tris - HCL, pH 8.5)2} 2:1
2 Z318}o] agarose gel (Difco, USA)A}o|| loading 8} 71
TBE buffer (40mM Tris, 20mM boric acid, 1 mM
EDTA; Invitrogen) 3}o]| 4] 80~100 voltE 3~5A|7} &
ot A7) G E-& AASFT} Agarose (Sigma, USA) gel
< 0.5ug/ml¢} ethidium bromide (Gibco, USA) 890
S & UV transilluminator (Hoefer, USA)E A}-&-3}
o] plasmid& &3}k

Multiplex polymerase chain reaction (PCR)

Multiplex PCRZ & A oA £t S. Typhimu-
rium (138%), S. Enteritidis (255%) ¥ chloramphenicol
WAl S. Schwarzengrund (455)0) thafa A A|Stgch
PCRO| MG RERFE 1] AE FevhaiLo]
x| Eof dhe S Typhimurium WSU 2562, 2657 @
2664(1A4 53 ACSSuT, DT104)9} u|<t Idd|gta
ofj & ok vk g Typhimurium Cornell 74 $-8
ACSSuT, DT104)& AFg5}4ic}.

Table 1. Synthetic oligonucleotides used as primers for PCR

FAE G52 EE chromosomal DNAZF2-2 Chen
£(2004)2] ¥FH ol ule} Wizard genomic DNA purifi-
cation kit (Promega, USA)E ARg-sto] &3}t

Oligonucleotide primer0} g4

PCRe] AH&-% oligonucleotide primer] & 7] &
ZZAME 9] H7]& Table 1049} Zro] invAS} spvC,
SipB/C, cml/tetR, PSE-1, TEM, flo Y intS Bioneer
(Korea)ol 34 9] =|5to] AHE-SLTH

Multiplex PCR(j| 0|Ot gene 0| H=

Multiplex PCR 4=30-& T-gradient (Biometra, Ger-
many)$} GeneAmp PCR system 2700 (AB, USA)-& ©]
|33t

invA®} spvC gene: Multiplex PCRE Chiu®} Ou
(1996)2] HlH-2 A woldlod 10 X PCR buffer 2.5ul,
10mM dNTP 2.5ul, template DNA 1y, 20pM primer Z}
0.5ul, Taq polymerase (Promega, USA) 0.2ul5 233}
o] FFaFo] 25u7}F A 3hlct PCRE 95°Coll4] 2
E.7} denaturation A} 7] &, 95°Col|A] 20, 56°Col| A} 40
%, 72°Co|A 18 RASE & 30cycleS 33 &
72°Col| A SE7F extension A F ot

SipB/C, cmi/tetR, PSE-1 3 TEM gene: Multiplex
PCR-E Carlson 5(1999)2] WS A Ru4ste] 10
» PCR buffer 2.5ul, Z} 10mM dNTP 0.5, template
DNA 1ul, 20pM primer Z+2} 0.5ul (SipB/C: 0.25ul),

Primer (gene) Sequence (5'-3") Size (bp) Reference

inv A ACA GTG CTC GTT TAC GAC CTG AAT 244 Chiu and Ou (1996)
AGA CGA CTG GTA CTG ATC GAT AAT

spvC ACT CCT TGC ACA ACC AAA TGC GGA 571 Chiu and Ou (1996)
TGT CTT CTG CAT TTC GCC ACC ATCA

SipB/C ACA GCA AAATGCGGATGCTT 250 Carlson et al. {1999)
GCG CGC TCA GTG TAG GACTC

cmlftet RCGC TCC TTC GAT CCC GT 280 Carlson et al. (1999}
GCT GCG TTC ATC TAC AAC AGAT

PSE-1 TTT GGT TCC GCG CTA TCTG 150 Carlson et al. (1999)
TAC TCC GAG CAC CAA ATC CG

TEM GCA CGA GTG GGT TAC ATC GA 310 Carlson et al. (1999}
GGT CCT CCG ATC GTT GTC AG

flo AAT CAC GGG CCA CGC TGT ATC 215 Bolton et al. (1999)
CGC CGT CATTCT TCA CCT TC

int CCTCCCGCACGATGATC 280 Bolton et al. (1999)

TCC ACG CAT CGT CAG GC
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Taq poly-merase (SolGent, Korea) 0.2ul, 1 X band
doctor& Z3Fsto] F|FFo] 25ul7t HA sk PCR
£ 95°Co)| A 257} denaturationA] 7] & 95°Cojl 4] 20
%, 52°Col| A 40%, 7T2°CollA 18 27O =2 & 35¢cycle
2 £33 & 72°Cof| A 57T extension A FH T

flog} int gene: Multiplex PCR-2- Bolton 5(1999)¢]
S S~ | 9ksle] 10 x PCR buffer 2.5ul, 7}
10mM dNTP 0.5ul, template DNA 1ul, 20 pM primer
Z¥z}y 0.5ul, Taq polymerase (SolGent, Korea) 0.2ulS
E7SEe] 2|EaFo] 2517t A shelth PCR 95°C
o A 287} denaturationA] 7] &, 95°CojjA] 20%, 56°C
oA 40%, 72°CollA 1B £ASE 2 35cycle =34
3l B 72°Col| A 5E-7F extensionA| ZTh

PCRO|| oJ3llA =25 AHEL 2.0% agarose (Sigma,
USA) gel& AFE-31o] 120~140 voltof| A 1~2A17F &
o} TBE buffer (40mM Tris, 20mM boric acid, 1mM
EDTA; Invitrogen)= A7| 9% 8}%1L, EtBr (Gibeo,
USA)E dMA17] & UV transilluminator (Hoefer,
USA)E A}&35}e] DNAE 29l3}9ch Marker2 =
100bp DNA Ladder (Promega, USA), ®X 174 DNA/
Hinf1 Markers (Promega, USA)E ARSI T

Z &

Phage typing

S. Typhimurium: S. Typhimurium 1383¢ o3t

phage typing Z 7} Table 22} Zo] 10E572] phage type
o2 AT 49k HR|o| A DT1930] 355%25.4%)
2 7P 58 F2E UELL, U DT195(24.6%),
DT194(10.1%), DT203(8.7%) 4 U302(4.4%) 2=0|%}
ch. E3t phage®} T2 Aofufrt phage typeo] <l
= A] ¢F+= RDNC typeo©] 4531t

) x]--all ol A DT1957} 3425(25.7%), DT1930] 31
2235%)7 Relso] HuE B BEE Uiy
T, DT194(143%), DT203(125), U302(55), DT104%}
DT46A(Z+ 332), DT22, U288variant % U308(Z+ 1)
ol BajEjic}. AfEigroll Az DT1930] 4566.7%)
2 7} wrera, U029} U308S 7F 129

S. Enteritidis: S. Enteritidis 255=°1 t]3} phage typing
A= Table 337} ZHo] 657 2] phage type 22 54 &
ek Aol Al PT210] 65:24.0%)2 7V &
2 BEEE YL, o2 PT1Ib(GF), PTIGH,
PT33} PT33(Z 25) ¥ PT35(15) ol ek & &
o A= S, Enteritidis 7} 22 T A &4

Plasmid profiles

S. Typhimurium 1385=¢f &t plasmid profile}
phage type E FAWAGFHe] AT AE Bl 4
3} A7} Table 49} Fig. 1o]A] H= H}e} ZHo] plas-
mid profile-2- 90~2.0kb 7|2} 15%9] profile2 -5
519]31, 13527} 1~6709] bandS HG5bal 2ASiT).
plasmid profile- 90, 40, 10.5, 6.3, 3.0 profile©] 343
(24.6%)2 7} & E2E UEh, o5 F M

Table 2. Phage types of 138 S. Typhimurium isolates from pigs and cattle

No. of isolates with S. Typhimurium phage type

. Total
Animal  pp DT DT DT DT DT DT DT DT DT RD (%)
22 46A 104 193 194 195 203 288v U302 U308 NC*  UT**
Pig 1 3 3 31 14 34 12 1 5 1 4 23 132
(23.5) 25.7) 95.7)
Cattle 0 0 0 4 0 0 0 0 1 1 0 0 6
(66.7) 4.4
Total 1 3 3 35 14 34 12 1 6 2 4 23 138
(25.4) (10.1) (24.6) 8.7 (4.4) (100)
*Reacts with phages but does not confirm, **Untypable
Table 3. Phage types of 25 S. Enteritidis isolates from pigs
No. of isolates with S. Enteritidis phage type Total
Animal PT1 PT3 PT11b PT21 PT33 PT35 uT* (%)
Pig 3 2 5 6 (24.0) 2 1 6 25 (100)

*Untypable
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Fig. 1. Plasmid profiles of S. Typhimurium and S. Enteritidis. [M; A DNA/EcoR 1+ Hind TII (Promega), lane 1~22: §. Typhimurium
plasmid, lane 23: . Enteritidis plasmid].

Table 4. Relationship between plasmid profiles, phage types and resistance patterns of 138 S. Typhimurium isolates from pigs and cattle

Dominant phage type and resistance paitern

Plasmid profile (kb) 11;)?&%2 with plasmid profile (No. of isolates)
Major phage type Major resistance pattern*®
90, 40, 10.5, 6.3, 3.0 34 DT193 (19) ACCbDNaPSSuT (32)
40, 10.5,6.3,4.5,3.0 28 DT195 (24) D(An, Cb, N, Na, P)ST (28)
40, 10.5,6.3,3.0 19 DT203 (6) ACCbDNaPSSuT (9)
40, 10.5,8.1, 3.5 18 DT193 (75, UT () D(Ch, N, Na, P)ST (18)
40, 10.5,3.5 11 UT*** (8) D(Na, P)ST (10)
40,6.3 5 DT195 (3) DST (5)
40, 10.5,6.3,2.0 4 DT194 (3) ACBbDPST (2)
40, 10.5 4 DT203 (2) D(P)ST (4)
40,10.5,8.1,33 3 DT193 (2) DP)ST (2)
10.5,3.0,2.5 3 DT46A (3) DT (3)
10.5,3.0 2 DT193 (1), DT194 (1) CDPST (1)
40, 12, 10.5,6.3,4.5, 3.0 1 DT195 DST (1)
40, 10.5,8.1,3.5,2.2 1 uT DPST (1)
7.0,5.0,33,2.8,2.0 1 uT DT (1)
90 1 DT193 DST (1)
ND#** 3 UT (2) P (1)
Total 138

*The resistance pattern means that the bacteria were resistant to all antibiotics out of parenthesis and simultaneously susceptible or resistant to more than one
antibiotic into the parenthesis; **Not detected; ***Untypable

Table 5. Summary of PCR on virulence, Salmonella specific and antimicrobial resistant genes of 167 S. Typhimurium, S. Enteritidis and
S. Schwarzengrund isolates

No. (%) of isolates with gene

Isolate
invA spvC SipB/C cmiftetR PSE-1 TEM flo int
. . 138 34 138 0 0 47 0 116
S. Typhimurium (100) (24.6) (100) (34.1) (84.1)
- 25 25 25 0 0 0 0 0
S. Enteritidis (100) (100) (100)
4 0 4 0 0 2 0 4
3
S. Schwarzengrund (100) (100) (50.0) (100)
Total 167 59 167 0 0 49 0 121
(100) (35.3) (100) (29.3) (72.5)

*Chloramphenicol resistant isolates
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Fig. 2. Multiplex PCR products amplified from §. Typhimurium isolates using two pairs of primers (invA and spvC). [M; 100bp DNA
Ladder (Promega), lane 1; WSU2562, lane 2; WSU 2657, lane 3; WSU2664, lane 4; Cornel 7, lane 5~12; S. Typhimurium
SN174, SN180, SN187, SN250, SN307, SNC309, SNC310, CN25, lane 13~ 16; SN164, SN282, SN315, CN271.
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Fig. 3, Multiplex PCR products amplified from S. Enteritidis isolates using two pairs of primers (jnvA and spvC). [M; 100bp DNA Ladder,
lane 1; WSU2562, lane 2; WSU 2657, lane 3; WSU2664, lane 4; Cornel 7, lane 5~13; S. Enteritidis].

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Fig. 4. Multiplex PCR products amplified from S. Typhimurium isolates using four pairs of primers (SipB/C. cml/tetR, PSE-1 and TEM).
[M; ® X 174 DNA/Hinf I Markers (Promega), lane 1, WSU2562, lane 2 WSU 2664, lane 3~ 11; S. Typhimuium SN163, SN164

SN178, SN180, SN248, SN252, SC48, CNC16, CN27, lane 12~14; S. Typhimuium DT104, SN282, SN309, SN310), lane 15~
18; SN75, SN296, SC16, CN18].

uro] H2)%l phage type DT193(55.9%)01910 ™, ¥ DST 34443 Ho|HA An, Cb, N, Na, £ P
—r‘—f-/] +7(94.1%)7} ACCbDNaPSSuT_J ohA /g Z 1 T LolAe] A WAdE Hole D

F2 geolElgch o 40, 10.5, 6.3, 4.5, 3.0 (An,Cb,N,Na,P) ST jAdg o= et o A 3
profﬂeol 83(20.3%) 2 A 7‘(751— ‘3}0] H2]= phage Zrojj A= plasmid7} E-2 = A &kt #HH S, Enteri-

type2 DT195(85.7%)¢]% 1, 8 SFAJASGHL tidis 255} th3t plasmid profileS 2ol A 2.03}
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1.5kb Z1712] plasmid band7} &¢l=1gl A9l chloram- Multiplex PCR(jj 0jSI geneo] ZES
phenicol WA=l S. Schwarzengrund 450 Al =
plasmid7} 221 )7] gt

zEITE AES
S. Typhimurium 13852} S. Enteritidis 255 ¥ chlo-
ramphenicol W4l S. Schwarzengrund 4320]] tjj3}o]

virulence gene (invA$}t spvC), Salmonelia specific gene

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Fig. 5. Multiplex PCR products amplified from S. Schwarzengrund and S. Enteritidis isolates using four pairs of primers (SipB/C, cmi/tetR,
PSE-1 and TEM). [M: @ X 174 DNA/Hinf I Markers, lane 1: WSU2562, lane 2: WSU2657, lane 3: WSU2664, lane 4: Cornell 7,
lane 5~7: §. Schwarzengrund, lane 7~ 15: §. Enteritidis].

bp

280 —

Fig. 6. Multiplex PCR products amplified from S. Typhimurium isolates using two pairs of primers (flo and inf). [M: 100bp DNA Ladder
(Promega), lane 1: WSU2562, lane 2: WSU2664, lane 3~ 15: 8. Typhimurium SN164, SN167, SN174, SN248, SN257, SN261,
SN282, SN309, SN310, CN26, SC48, SC45, CN27].

bp

280 —
215 —

Fig. 7. Multiplex PCR products amplified from . Typhimurium, 8. Schwarzengrund and $. Enteritidis isolates using two pairs of primers
(flo and int). {M; 100 bp DNA Ladder (Promega), lane 1; WSU2562, lane 2; WSU2657, lane 3; WSU2664, lane 4; Cornell 7, lane 5
~6; 8. Typhimurium SN332, CN28, lane 7; S. Schwarzengrund. lane 8 ~135; . Enteritidis].
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(SipB/Cy 2 FAYA A HHAH(TEM, PSE-1,
cmlfterR, flo D int)E 7Z3}31 4 multiplex PCRS 4
X3t AT} Table 59 Fig. 3~70) A9} 70o] invAeh
SipB/C gene2 = HdFolA AEZEHU oL emterR,
PSE-1 ¥ flo gene2 R E FFoA ZAE=ExR gkt
S. Typhimuriumo)| A} spvC, TEM % int gene®) 2&-&
o Z}Z} 24.6%, 34.1% H 84.1%°]9)1 31, S. Typhimu-
riumo A= spvC gene©] 100% ZHE&= A9+ TEMT}H
int gene-& AEE A ¢Ath E3F chloramphenicol W4
S. SchwarzengrundoA] spvC gene-2 #HEE|A] oFgro
o, TEM 3} int gene-2 247} 2528} 4500l A A& 5| 3T

Phage type 2= g

S. Typhimurium 1385=¢} t}&}o§ phage typeo] W=
gene 2| HERIEE ZARSH Z 3} Table 63 9o A}
ket A0k s Aol wol Bzl phage type DT193

oA spvC, TEM 9 int gene @] &8-S 7H7F 25.7%,
65.7% W 97.1% 24 =o Heuwa el
DT104, U302 % DT2039) A= spvC, TEM X inr gene
o) AE&ol B2 208 RAESI

Plasmid profiletst 2z g

Plasmid profile®] 817} B3 A veld 7

5-59] profile' S. Typhimurium 11929 tf|3} gene 2]
AZESC Table 73% 9o A1t Z+o] ins 85.7%, TEM
36.1% & spvC 20.2% o|%ich. E3] TEM3} inf gene 9
73-% plasmid profile 90, 40, 10.5, 6.3, 3.0(Z+ 94.1%%}
100%) 2} profile 40, 10.5, 6.3, 3.0(2ZF 57.9%2} 100%)
ol A FAjstA| 2 Helvies vehlsich

Hege 2z

S. Typhimurium®] oFA|Lj/d% &] FFoll =& gene
o] A&E-2 Table 87} 9042} Zro] TEM U int gene
o] A(Ac,An,CHCCHDNaPSSuT WA S (ZF 95.5%%)
100%)3F AC(C)DPST WA S (Z 100%)2.24 &EA
A w2 %‘i—ﬂ‘d =5 yetligich 53] TEM geneo]

B-lactam A4 <) ampicillin®} amoxicillin W4 495 2
47595. 9%)011 A HEFH AL
Il xb

ARzt eEe) Soha 2AH: serotypingt oFF]

Table 6. PCR results for spvC, TEM and inf genes in S. Typhim-
urium phage types

No. of No. (%) of isolates with gene
Phage type |

isolates spvC TEM int
DT22 I 1 0 1
DT46A 3 3 0 0
DT104 3 2 3 (100) 3 (100)
DT193 35 9(25.7) 23 (65.7) 34 (97.1)
DT194 14 2 7(50.0) 14 (100)
DT195 34 6 2 21(61.8)
DT203 12 1 8 (66.7) 12 (100}
DT288var 1 0 0 1
DT U302 6 1 4 (66.7) 6 (100)
DT U308 2 2 0 1
RDNC* 4 1 0 3
UT** 23 6 0 20

Total 138 (100) 34 (24.6) 47 (34.1) 116 (84.1)

*Reacts with phages but does not confirm **Untypable

Table 7. PCR results for spvC, TEM and int genes in S. Typhi-
murium isolates with different plasmid profiles

N No. of No. (%) of isolates with gene
Plasmid profile o
isolates  spypC TEM int
40,6.3 5 2 0 4
40, 10.5 4 1 0 3
40,105,3.5 11 3 0 9 (81.8)
40,10.5,6.3,3.0 19 2 11(57.9) 19 (100)
40,10.5,8.1,35 18 6(33.3) 0 16 (88.9)
40, 10.5,6.3,4.5,3.0 28 3 0 17 (60.7)
90,40,10.5,6.3,3.0 34 7 32941 34 (100)
Total 119 24(20.2) 43(36.1) 102(85.7)

Table 8. PCR results for spvC, TEM and int genes in S. Typhi-
murium isolates showing different resistance patterns

No. (%) of

Resistance pattern® No. of isolates with gene
isolates ;
spvC  TEM int
A(Ac,An,CHCCODNaPSSuT 44 7 42(95.5) 44 (100)
ACHC)DPST 5 0  5(100) 5100y
C(Ch)DNa(P)S(Sw)T 4 3 0 4
CDP)ST 4 1 0 4
DNa(P,Su)ST 8 1 0 8
D(Cb,N)PST 26 0 0 20
D(An,Cb)ST 40 15 0 28
DT 4 4 0 0
Susceptible(P) 3 3 0 3
Total 138 34 47 116

*The resistance pattern means that the bacteria were resistant to all
antibiotics out of parenthesis and simultaneously susceptible or resistant to
more than one antibiotic into the parenthesis
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Table 9. Phage types, plasmid profiles and genotypes for multidrug resistant S. Typhimurium isolates

Isolates Phage type Resistance pattern Plasmid type Genotype identified

SN166 DT193 AAnCCbDNaPSSuT I invA, SipB/C, TEM, int
SN164 DT193 ACCbCfDNaPSSuT 1 invA, SipB/C, TEM, int
SN163 DT193 ACCbDNaPSSuT I invA, SipB/C, TEM, int
SN168 DTi93 ACCbDNaPSSuT 1 invA, SipB/C, TEM, int
SN172 DT193 ACCDbDNaPSSuT I invA, SipB/C, TEM, int
SN173 DT193 ACCbDNaPSSuT 1 invA, SipB/C, TEM, int
SN176 DT193 ACCbDNaPSSuT I invA, SipB/C, TEM, int
SN180 T193A CCbDNaPSSuT 1 invA, spvC, SipB/C, TEM, int
SN183 DT193 ACCbDNaPSSuT I invA, SipB/C, TEM, int
SN185 DT193 ACCbDNaPSSuT 11 invA, SipB/C, int

SN188 DT193 ACCbDNaPSSuT I invA, SipB/C, TEM, int
SN248 DT193 ACCbDNaPSSuT 1 invA, SipB/C, TEM, int
SN249 DT193 ACCbDNaPSSuT [ invA, SipB/C, TEM, int
SN252 DT193 ACCbDNaPSSuT I invA, SipB/C, TEM, int
SN253 DT193 ACCbDNaPSSuT I invA, SipB/C, TEM, int
SN257 DT193 ACCbDNaPSSuT I invA, SipB/C, TEM, int
SN307 DT193 ACCbDNaPSSuT 1 invA, spvC, SipB/C, TEM, int
SN332 DT193 ACCbDNaPSSuT 1 invA, SipB/C, TEM, int
CN25 DT193 ACCbDNaPSSuT 1 invA, spvC, SipB/C, TEM, int
CN27 DT193 ACCbDNaPSSuT I invA, SipB/C, TEM, int
CN28 DT193 ACCbDNaPSSuT 1 invA, SipB/C, TEM, int
SN171 DT19%4 ACCbDNaPSSuT 1 invA, SipB/C, TEM, int
SN177 DT19%4 ACCbDNaPSSuT I invA, SipB/C, TEM, int
SN178 DT194 ACCbDNaPSSuT 1 invA, SipB/C, TEM, int
SN187 DT194 ACCbDNaPSSuT v invA, spvC, SipB/C, int
SN315 DT194 ACCbDNaPSSuT m invA, SipB/C, TEM, int
SN167 DT195 ACCbDNaPSSuT 1 invA, SipB/C, TEM,, int
SN170 DT195 ACCbDNaPSSuT 1 invA, SipB/C, TEM, int
SN169 DT203 ACCbDNaPSSuT 1 invA, SipB/C, TEM, int
SN174 DT203 ACCbDNaPSSuT 1 invA, spvC, SipB/C, TEM, int
SN179 DT203 ACCbDNaPSSuT I invA, SipB/C, TEM, int
SN256 DT203 ACCbDNaPSSuT I invA, SipB/C, TEM, int
SN259 DT203 ACCbDNaPSSuT 1 invA, SipB/C, TEM, int
SN260 DT203 ACCbDNaPSSuT I invA, SipB/C, TEM, int
SN319 DT203 ACCbDNaPSSuT 1t invA, SipB/C, TEM, int
SN334 DT193 ACCbDNaPSSuT I invA, SipB/C, TEM, int
SNC309 DT104 BACCbDNaPSSuT i1 invA, spvC, SipB/C, TEM, int
SNC310 DT104 BACCbDNaPSSuT I invA, spvC, SipB/C, TEM, int
SNC282 DT104 B1ACCbDNaPSSuT I invA, SipB/C, TEM, int
SN261 U302A CCbDNaPSSuT u invA, SipB/C, TEM, int
SN262 U3024 CCbDNaPSSuT 1 invA, SipB/C, TEM, int
CN26 U302A CCbDNaPSSuT I invA, SipB/C, TEM, int

SC48 DT193A CCbDPST v invA, SipB/C, TEM, int
SN313 DT194A CoDPST 11 invA, SipB/C, TEM, int
SN314 DT194A CbDPST i invA, SipB/C, TEM, int
SN316 DTI194A CbDPST il invA, SipB/C, TEM, int
SN312 U302A CbDPS TH invA, SipB/C, TEM, int
CNC16 DT193 AnAcCbCfDNaPSSuT 11 invA, SipB/C, TEM, int
SN250 DT195 CDNaPSSuT HI invA, spvC, SipB/C, int
SN247 DT193 CDNaSSuT I invA, spvC, SipB/C, int
SNC311 U288v. CbDNaPST i invA, SipB/C, int

SN194 DT193 DNaPSSuT VI invA, spvC, SipB/C, int
WSU2562 DT104 ACSSuT Not typed invA, spvC, SipB/C, cmiftetR, PSE-1, TEM, flo, int
WSU2657 DT104 ACSSuT Not typed invA, spvC, SipB/C, cmi/tetR, PSE-1, TEM, flo, int
WSU2664 DT104 ACSSuT Not typed invA, spvC, SipB/C, cmiftetR, PSE-1, TEM, flo, int
Cornell7 DT104 ACSSuT Not typed invA, spvC, SipB/C, cmi/tetR, PSE-1, TEM, flo, int

SN: §. Typhimurium isolated from swine lymphnode, SC: §. Typhimurium isolated from swine cecal content, SNC: 8. Typhimurium var Copenhagen isolated
from swine Iymphnode, CN: §. Typhimurium isolated from caitle lymphnode, CNC: S. Typhimurium var Copenhagen isolated from cattle lymph node, WSU:
Washington State University, Cornell: Comell University. I; 90, 40, 10.5, 6.3, 3.0kb, 11; 40, 10.5, 6.3, 3.0kb, 1iI; 40, 10.5, 6.3, 2.0kb, IV; 40, 10.5, 3.5kb, V,
40, 10.5, 8.1, 3.3kb. VI : 10, 3.0kb
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Uslo] BATAE ofsta) A7) wol BEHT 9
t}. o} PTS 7|92 1977¢ Anderson 5-©| S. Typhimu-
riumof] A-E5F Ao} AlZoln, Ward 5(1987)2 105
9] typing phageE ©]-8-sto] PTS 7]H& HAstHA
A AAASZ def o] &% gk feutetd e
28} 737 S. Typhimurium®] 3t phage typing&-
A(2000)0] £ARGE BF 9lovt ARSl o] S} A
e, S Enteritidis @] 749 72 3o A B

AEGTHS -, 2000, 2, 2000).

B Ao 29t sfxjoa Be)E S Typhimurium
1385=0f i3} phage type> 10277 BaEgin, o]
% DT193(25.4%)°] 7V #& B2 E Yehlglod,
DT195(24.6%), DT194(10.1%), DT203(8.7%) 4
U302(4.4%) 402 vpehgtt,

Threlfall 5(1993)-2 1981'd 55 1990 d7}A] =-2]
A9t Hzjof| A Ee]¥ S, Typhimurium-& DT1930] 7}
A =2 EEXE Jeyote d¢ 3, Nastasiof
Mammina (2000)7} 1992~1997 A}o]o] ojgtzjo}e]
7¥Eoll A Eel g thAU 4 . Typhimurium-& 52.5% %
o, o] F 7H wo] K] ¥ phage type DT193
o]t < Carlson 5(2000)2 uj=o] ZEoji &
2 thA| W4 S. Typhimurium 432222 phage type £
FEZ2A A DT1047F 714 =2 &8 el
U302, DT193, DT208 <=of2tal H.i18}9]t. Davies &
(2004)0] 215} 1999~2000E ko] o] 4, HHR]
A FfrEliatoll Al DT104(21.9%) 7} 714 wol HelE
A1, E}g DT193(18.7%), DT208(13.3%) 4! U30
2(13.3%) =o}%rt Gebreyes $(2004)-& u|=2] H4]
S S. Typhlmurlum 484+(S. Typhimurium var Cope-
nhagen 328F Z3hHol A DT104, DT193, DT21, DT208,
DT12, U302, DT169 ¥ DT120 £2.2 8%9] phage
typeo] Halg it shgick B3 Izumiva E(2001)&
AR At FEoA Relw S Typhimu-rium 221
9] phage type-2 DT104(44.8%), PT193 (10.9%),
U302(7.2%), PT194(6.8%) w0133, ACSSuT W48
Hoh g2 Al WS YERE DT193 125 5
757 ACSSuTKSxTmG WAl gojet gt 2
2000y 28t FE-5-2f S. Typhimur-ium 45520] of}
S} phage typing 7‘34 DT197, U302 ¥ DT202 5 8%
SEEEEE

& A-tollAl AR A= 71200002 ¥t &
Zpolzt il ok, Threlfall £(1993), Nastasi®} Mam-
mina (2000), [zumiya 5(2001)°] AAT}= &Alsta

c}. oj4} of 2 AFAES) 7:‘4— %3l & ) DT104
7} M w2 B E YERYS 50] DT1930]%] &
th, 2 Ao A= 119301 7h @ekal thgol
DT195, DT194& Xpo]& VR QITh 53] ostox=
AHA ACSSuT S. Typhlmunum DT1042} U3027}

F2 BEE A & Aol VER ) o]k
2 Ak Ao Wa’r/\i 348} phage type©] thY
3} ;/fi} E,L}Ol‘—‘ﬂ' 2 011:}—

71(2000)2 A oA CGNaSSuT WjA@E2 §

Typhimurium DT104 155 Yang 5-(2001)- EHX] o i
ACSSuT YA & 9] 8. Typhimurium DT104 255 5
Hugh vp gl SR -8-8 HH, 71(2000)0) &
2] B8} 4+ ampicillin, carbenicillin & nalidixic
acidof = Aol O gentamicinoll= WS E
11, Yang 5-(2001)°0] B33} 3= nalidixic acidof] 7
fAol9let 2 AldefAdt S Typhimurium DT1047}
= BeiE9l=d], o]A& ACCbDNaPSSuT WAlg o
2 Z3(2000)3 Yang 5(2001)9 A 3}= 2fol& e
wigick E3h {3} ujstel|l A ol HejElE S Ty-
phimurium DT1042} $-A1gH thAju|Ad-5-& o] DT1939]
Vi e MR BeE ol AS Foj2e <o)
2t 3 4 gzl B&o] Udnke FE o] F ol
o Tt o B 217l olsoiHcl o e wek
o},
]85 S. Enteritidis 25550 o8l phage type-&
PT210] 65(21.0%), PTIIB(SF), PT1(3F). PT33}
PT33(2} 23%) @ PT35(1—,—)§ 6%0| 2e]wgi) §.
Enteritidis= G-HojA A& iy Ardelzrdzo]
oF 8092 A1 X3, 19909 o] A AAHOR 4]
FoAAARe) 7h Barel BIEI gk o) A
29 580 440k #2 FRGE Yosls o
2 Aot AES Fote] ZUA AFE WAL
E_?L Ao 4 ’6‘}" Ith(Nygard 5, 2004; Tansel
, 2003). £3] 19979 ©]& S. Enteritidis:= A dla}
HES 5 7 @ol Ee=l= serotype (50%0]4) S
2 NSC (National Salmonella Center)y=- 2 3113}al gjoh
(Betancor 5, 2004). S. Enteritidis ¢] phage type £-3£j
A PT4= AE-R-5at ofajzlo] A(Cieslik &, 2001;
Mare 5, 2000; Smith-Palmer 5, 2003), PT8-2 Hulo}
fee 2 vroa =& EXE e o
(Majtanova, 2004; Nygard -5, 2004), |-+ §-3 2 H 7]
Aol Al Wl ARdetddFola] &8 s
phage type= PT6, PT21 2 PTi4b 502 d&A it

oy ol mz r.
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(Kowalczyk-Pecka &, 2003; Rychlik &,
%', 2004).
5(2000)2 AT} FEo) A FE3t S. Enteritidis
.4 phage type-2 PT4(52.2%)7} 7% wil k& PT73}
PT7a var(20.8%), PT1(4.1%) <ola}x B atgch. 7
(2000)2 Z=9F wHR|olA] E2|5t 22529] §. Enteritidis
£ phage typingst 23} PT47} 13F(59.1%)E 714 &
g7l 29T TS PTI(23), PT9N(1%) 2 PT21(1
ol 9=9] A9 Mare 5(2000)2 gotazajzt
53] Gkl PT47} 71 Wal, Ak, 4bek, 2.1
AL A 9 E7|o A= PT347F 70 BEefylzrt
Eorc}hal 3}93 1L, Smith-Palmer $(2003)2 AFEW
Zofl A 1990~2001W7k7] Abal E-Eo)jA] PT49] &
#]-go] &oriil d}g o, Cieslik £(2001)& EZgt=
oA 27t 140 F 89%7} PT4=tal dhgich E3h
Ang-Kucuker £(2000)-2 7)o A} 2239 S. Enteri-
tidis phage typingo} A PT47F 7} WS, PT6a
(18.2%), PT1(13.6%), PT8(4.5%)<=0]2} 1 3}dt}.
Majtanova(2004)= & =Zx}7jolol| A 2000~2003E 7}
A Aol Al Bel8l S Enteritidis 2
7} PT80] 713 @31, t}-8-2 PT49} PT13a0|0, PT1S,
PT5, PT25 9 PT14b+= 20030 Loz Hajs
typeo] 23 3}l Kowalczyk-Pecka $(2003)2
Lublin X gojA] B3l S Enteritidiso) 4 a1 w7}
%2 phage type2 PT6(40.2%)¥ PT7(29.5%)0]2k3L
3F31 3L, Rychlik §(2000)-2 A 5toflAl Hagt ol A
PTZU’—} PT14b7} o] Ee|&|w, Al g A8 At
5455 457} ampicillin, cefotaxime, cefuroxime % cotri-
moxazoleo] WAlS UEhITh 619 o, Ny-gard
T(2004)2 2900l FERHAY AYAE o
Ao 2 Fe3 ol PT14b7} 71 Ho] EejErtar
BTt
& -l A phage typing?t A3} PT210] 7H &
L8 Fe%al hREL ofAof tiste] w2
B9d A& Rychlik 54200002 A= vl
A 2 AAES Al o8 FEE UE
Aok 53] ulolA] 71(2000)2 9 3(2000)0] H11
Aot FRefatol A Be¥lert wrhal e PT4
T8 2 A¥olMe Ae Za=A] gk ol¢t
age type®] e Hejules ARG 9 5t
o] 7 5 2o fHof ot Ko7t &
2 Ho|w, g5 o] thdt Kt @ JIEREdt
= WO E sto] AR Havl 9IS AR AR

2000; Nygard

phage typing$+ 2l

o o2 rlo

%

=

A4 L 38 e rE

o wy
5=
oo

NN oM wE
jo o
o
O
:1

3t, S. Typhimurium®] plasmidS ZAME A3} o
nyol F271 90~2.0kb 9] 1~6719) bandS K
kAl AL, 15572 ME ohE profiled WY
9o, 90, 40, 10.5, 6.3, 3.0(24.6%)3} 40, 10.5, 6.3,
4.5, 3.020.3%) profileo] &2 =g UERHTE S.
Enteritidiso]| 3} plasmid profile2 2594 2.02} 1.5
kb?] plasmid7} £#]%)§l1l, chloramphenicol W4 S.
Schwarzengrund 4520 A& plasmid7} B2 =A] ¥k
o}

Z ol #(1992) S. Typhimurium®] plasmid profile®]
A 60, 10, 2.5Md 17} 2] plasmid-&, 4 $(1995) 45
2= 22=0)| 4] 120, 94, 8.1kb2} 94kb o] plasmidE &85}
Frkil stk Millemann $(1995)2 2H-48 565
9] S. Typhimurium©of T3} plasmid ZAPJA 2E
27} 115~2kb ¥ 99} 1~57}9] plasmidE R-8-3}o] 8
%9} plasmid profileo] E&|E il 81551, 5557}
serotype specific virulence plasmid{l 90kb2] plasmid
2 »osldrty st} £t S, Enteritidis 14329] o)
3} plasmid B-§ A4 BE {557} serotype speci-
fic virulence plasmidg! 54kb2} plasmid& R -5-3M4 1
47F0] A= 503} 3.8kb 9] plasmid & F=7}2 B/}t
31 3}tk Ng 5(1999)2 S. Typhimurium DT104¢]
tﬂﬁ} plasmid ZA}ol|A] plasmid =7} 1~570 2, BAbwF

£ 60~1.4MdojH, 60Md plasmidE ZF 502 WG

} 9331, kanamycin WA#5+ 2.0Md 2] plasmidE 7}
22 9k ahc.

H Aol A= S. Typhimurium®| serotype specific
virulence plasmid¢l 94kb =7]2] plasmid®] Eadl=
7} 25.4%0°) 3151931, S. Enteritidisof A+ e E A
orot Zpol& Bl o), 2 37]9] plasmidE 352
o8 BLosil 9= A2 Millemann $(1995)3) Ng &
(1999)°] 4244 . At5he.

2 A7) =Y oA ACSSuT S. Typhi-
murium DT104= A A4 <>‘F;<ﬂLH/H AAE 7k
S ASE ek $87 WAL F2 Wy §3
AEe] AL XA 4= 9= mobile(o}l54) DNA
cassette ] 2712 integronS & AT 0] Qlom, o=
F2 streptomycin, tetracycline 2 sulfamethoxazole
resistance gene(Z} aadA2, tetR, tetA 2 sull)yS 233}
3 9l Salmonella < wofj 4] YRtH 02 HAE R
o B-lactams (PSE-13 TEM)$} chloramphenicol
(eml) WA FAAE A 7FR]|5L ekl ST Car-
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Ison 5, 1999).

L Aol A= virulence gene, ampicillini} chloram-
phenicole]] tht WA FHxE HEsH] $18te] am-
picillin W44 3-A=}¢] PSE-13 TEM gene, chloram-
phenicol WA A =}F2l cmlA-like gene, tetR gene-
cmliA-like geneol} vgbs] &A5E7) wfj ol emiAlterR
gene2 ARSI E38] PSE-13 cmlA genel T2
TR ol M= HAE 7] o) Salmonella 45
gt Vel Salmonella  specific gene$l SipB/C%
7 A1 cHCarlson 5, 1999). E8F ACSSuT U
A& 2] S. Typhimurium DT104%= thEE florfenicol o))
W& Ve 7] ool florfenicol WA A1 flo
gene} integron capture, mobile gene @ kA WAl 2l 3
¥ U= int gene 2 AFE-5HY 0 H(Bolton 5, 1999), virul-
ence gene?! FHY A543 WA Sl invA genet
S MU A Salmonellasy 2] A& E71HA7)
3 4% WA AL sprC gene S AFE3
FHrHChiu®} Ou, 1996).

71 A3 16759] S, Typhimurium, S. Enteritidis 2! S.
Schwarzengrundol| A invA 2} SipB/C gene & WE F3
oA HEE o, eml/tetR, PSE-1 E flo geneS X3
AEE A ki, spvC gene, TEM gene U int gene?)
AEEE 247 353%, 293% 2 72.5% o|gich E3t
89 F x| A e S. Typhimuriumol] tj3}o] phage
type, plasmid profile W PR 4 -3 ko] S HAE
AR A3 7 BelRlerst -2 phage type
DT1939}%]11L, 582 plasmid profile-& 90, 40, 10.5, 6.3,
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