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o 2] AtedelRe @ 5 352 Avje] 28 A YL ¥ Fr} dhfrX-orfF-aadA2 integron gene cassette
E B.48 1357} pulsotype A, dhfrX-orfF-aadA2 integron gene cassetteS H.-§8 157} pulsotype B, aadA2
integron2 B.48 157} pulsotype E, integrong B3t 9l A] -2 1557} pulsotype AZ 1}elydt},

Key words [1 antibiotic resistance pattern, class I integron, pfge pattern (pulsotype), Salimonella enterica Serovar

Typhimurivm

Abga} 7150 A EA, A8EE AAERA B sgEok 5,
Al A AMEoE HAES] Al U4de] F431)
F7Rla 9o, 58 H2de A5FE Wa4 A AA
7294 Hwe] 712 93 o5 ATEY vl WA (multidrug-
Balo] 125 T Yk HUA nHES 24
S35 7o) dEgel HAA AT

222 Salmonella

resistance)l] gt
A Salmonella 7 &2 Q1
th1). i

Typhimurium (S. enterica serovar Typhimurium)®] 739~ A3
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(mobile gene cassette)©|Th. YHFH S F class 1 integron®]
skt HH I (5 conserved sequence; SCS)y 32t
(3' conserved sequence; 3'CS)e] 5:7tol 7PAg o] & Hﬁ}i’ o]
7PREY ol EX8l= a1 )Xol oikstAl AdE
FAz feko] EA k). o) HAx JEe 5 %15030_1
of ZA5= Int | F2A12] 2HE<] integrased] 2J8)] T2 544}
el Al ol x| ellA9] 4zt Aehg rlEalA St whebA] 4
Y F2 HdE F3dA49 Ao wEh ohekgk el 5ol
integron®] EAI5HA =31(7), AUE U8 FAAY FFHY
e} ofe] 712 23 oAl A E£¥o| 7heshAl Bthd,
S). Integron Ztzbo] B8l QI integrased] Wt Al 5=
TRE|T, 1 3 class T integron®] TR a4 MTEA] F
HSA B3V Salmonella 4390 4] beta-lactamA),
glycoside?|, trimethoprim, chloramphenicols] A9} WA
U AFA0) o] 8EE &t Ry EFE AYEE A=
Aoz i °‘1ﬂr(8 9, 10). ©|2|gt SASZ AstA class 1
integron> TRFSE FEEOA Al AT E3o 7P 2o o
o] e Ao L_le ATK(11, 12, 13). ¥ A== 2003
GHE 2004 Abolol] FEA] oA LS AApekRbe) s 2] €]
71288 B9 S enterica serovar Typhimurium®] SHTAW
A, integron®] E3¥9} 54 I pulesefield gel electrophoresiss
ol-g3l By FFE 749 pulsotypes 4515}

amino-
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20035E] 2004 Alololl A& Aol A BAYgE HARgAte]
EwHogRE B3 S enterica serovar Typhimurium 1752}
BEAAAA ALSEHE =AY F7|2RE e S enterica
serovar Typhimurium 1855 2ol ©|8-31¥th(Table 1). &
TS Ewing 59 R4 wet Asshy T35 2A8 &
o0& Efol= R HIdE AR 3 es A
3F9len, OFFE AL FHHEAY (KNIH, Seoul, Korea)ollA] £
o wrol AE-3ak9dal, HEEA-L Difco (Difco. Detroit, USAYF
of AFE A3

N LHEAE

tzm Fbae o] 8819ar, drAl ti22EE BBL (Becton
Microbiology ~ Systems, Md.)AHe]
ampicillin (AM, 10 pg), chloroamphenicol (C, 30 pg), gentamicin
(GM, 10 pg), kanamycin (K, 30 ug), nalidixic acid (NA, 30 ug),
streptomycin (S, 10 ug), tetracycline (TE, 30pg), trimethoprim/
sulfamethoxazole (SXT, 1.25/23.73 pg), ticarcillin (TIC, 75 ug),
ciprofloxacin (CIP, 5pug), ampicillin/sulbactam (SAM, 10/10 ug)
52 AREtg o, Ay 9 AR978-L National Committee
Clinical Laboratory Standards (NCCLS) 7I52(15) 2 #3241 A
Aol miTt,

Dickinson Cockeysville,

E2iA0|=E S5 integron2| 2|X| &0l

Ze}xan =9 E2]+ QIAGEN plasmid purification Midi kit
(QIAGEN, CA., USA)E ol&3ta] Eejsta, AL Alx
ARe] A Aol wpgtct, Be2lgh EE2n]EE 1.0% agarose geldoll
A1 100V, 1XZF A71%9%E F ethidium bromide (0.1 ug/mhHE 10
B Qasle] el AR stoll A EEBkAT fRAVE A
integron2} EAAXE gR1el7] A3le, Eetan=g FAstR
3144 nylon membrane?l] Zo]A|Z] & Sambrook 5(16)2] i
of utzl DNA hybridizationg A3}, probeA| 2 random
labelling kit (Bethesda Research Lab. Inc., Gaithersburg, Md.)&
o] &3t [032P]dCTPE FAI8HTH

Integron S HXI2| PCR £, 7 |MY £4
Integron XS ©AIE7] 931 Tosini B(17)¢] WS ©]
839 TH(Table 2). PCR ¥H-§-2 HA|7F 20u7F H A, 1U Taq

Class 1 Integron Gene Cassette 5733} PFGE F3884 13

Table 1. Isolates of S. enferica serovar Typhimurium used in this

study
Strains® Year” Source® Area” Ref.
H1 2003 human stool Pohang this study
H2 2003 human stool Pohang
H3 2003 human stool Gyeongsan !
H4 2003 human stool Andong !
H5 2003 human stool Yeongcheon !
H6 2003 human stool Yeongju !
H7 2003 human stool Yeongdeok "
H8 2003 human stool Andong "
H9 2003 human stool Yecheon "
H10 2003 human stool Cheongsong "
H1l 2004 human stool Cheongsong "
H12 2004 human stool Gyeongju "
HI13 2004 human stool Gyeongju !
H14 2004 human stool Yeongdeok "
H15 2004 human stool Yeongdeok !
H16 2004 human stool Uiseong !
H17 2004 human stool Uiseong !
P1 2003 pig liver Yeongcheon !
P2 2003 pig liver Yeongcheon !
P3 2003 pig mesentery lymphnoid — Gunwi "
P4 2003 pig small intestine Koryong "
PS 2003 pig colon Koryong !
P6 2003 pig mesentery lymphnoid Cheongdo "
P7 2003 pig mesentery lymphnoid  Seongju "

P8 2003 pig mesentery lymphnoid Gyeongsan

P9 2003 pig liver Gunwi !
P10 2004 pig liver Gumi !
P11 2004 pig liver Yecheon "
P12 2004 pig mesentery lymphnoid Bonghwa "
P13 2004 pig mesentery lymphnoid ~ Chilgok !
P14 2004 pig spleen Andong "
P15 2004 pig colon Youngcheon !
P16 2004 pig colon Cheongdo !
P17 2004 pig spleen Mungyeong "
P18 2004 pig mesentery lymphnoid  Uiseong "

*Abbreviation: H, human; P, pig.
bedYear, source and area of isolated strains

polymerase, 10 mM dNTP, 10mM Tris-HCl (pH8.0), 1.5mM
MgCl,, 3 DNA % Z}2}9] primerE 10 pmole¥] Wi 33}
Ak F¥ DNAE AlFEFE SR dgeta, d5ds

Table 2. Primers used for the detection of class I, IT and III integron gene cassettes

Primer DNA sequence (5'-3") Position in submitted sequence Accession no.
5'CS 5-GGCATCCAAGCAGCAAGC-3' 1190-1206 M73819
3'CS 5-AAGCAGACTTGACCTGAT-3' 1342-1326 M73819

int I 2F S5S-ATGTCTAACAGTCCATTTTTAAATTCTA-3' 1914-1886 AJ002782

intI2R 5-AAATCTTTAACCCGCAAACGC-3' 1475-1495 AJ0O02782
int I 3F 5-GTGGCGCAGGGTGTGGAC-3' 194-211 D50438
intI3R 5'-ACAGACCGAGAAGGCTTATG-3' 959-938 D50438
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100°C, 2087t 7143}k 7,000 pmoll A 5% AR S & A5
o)) F3he AL ARSI PCREMS-S] 242 27] HAAIZE
£ 95°C, 5%k 13] AAIE £ HANRE-E 94°Coll A 30%, AjE
W3-8 59°Co|A] 30%, TS 72°CelA] 23 3053 35571
HHESI T 355719 o] % whA|Eh FRE-& 72°Coll A 7
7+ A3t 18] vESAIF T SE501%] DNAE 1.0% agarose
Vol A 719581 ethidium bromide(0.1 pl/ml )l 1043
g & zpe)d AL Slol|l A ERIsIA R, A S48 #F
EL 100 bp ladder (Bioneer, Chungwon, Korea)s A8-3}91t}.
ArIAEe] ZAAL Automatic DNA sequencer (ABI 3700,
Applied Biosystem, Foster, USA)E A}-8-3] primer walking
method (18)°ll We} 33l HTh G7I1AME £ GenBankd]
database= ©]-&3}] NCBI BLAST(19)2} DNASIS (version 2.6)
£ A3

A

2 B

Pulse field gel electrophoresis (PFGE)

Gautom?] 20y HE3S AA G E S uyptic
soy agar (Oxoid, Hampshire, UK)oll HZ3 § 37°C, 204171 i
&3 & 1.5mie EY (100 mM Tris, 100 mM EDTA, pH
7.5)9 @& AE3led, Vitek DR100 colorimeter (HACH, Colo.,
USAYE ©l83t 12-15 % FR=E & $5& 2433tk &
Bl 78 200 ulE proteinase K (20 mg/ml) 10 wis} vlE] F£H
H 12 %9 seakem gold agarose (BMA, ME, USA) 200 ui¢}
430] plug moldoll 53k 4°CollA] 583 Z3TH Z2 plug
moldE 15ml®] ES ¥ (05 M EDTA, pH 90, 1% sodium-
lauroyl-sarcosin)# 40 u19] proteinase K &gl B 55°Col| A
IANZF ¥hg AJF)3, plug moldE screen cap®l %71 &, plug
wash TE buffer2 23} t}. plug molde] A#-& 55°C &2
Zol v)2] FoFrAY THFE 1587 13 A3 & &, 55°CR
¥ plug wash TE buffer (10 mM Tris, pH 7.5, 1 mM
EDTA, pH 7.5)% 1584 33 MHsunh AFHo] £ plug
moldE 1 mm A5 FAE AH F Xba IASHEA (Takara,
Otsu, Shiga, Japan)& 37°C, 2417k WRS-AIATE Algtas A2ld
plug moldS 1.0%2] seakem gold agaroseZ gelS #2138}l
CHEF DRIIl system(Bio-lad, Hercules, Calif)3 ©]-83}4] 0.5x
TBE (Tris-borate-EDTA), 6V/ecm, 120°, 14°C, switch time 2.13%
~638%, 18AIZF A71FE At A719E F ethidium
bromide (0.5 pg/mi)oll 3087t AAslar, FFol 3084 33 &
AAA, Gel Doc 2000 image analyzerE ©]8-3}o] 23l
Molecular Analyst Fingerprinting Plus Software (Bio-lad, Hercules,
Calif )= 2198 o]&-3}lo] PFGE +3-& 433134t}

Az ¥ %
OFX|LHA & integron2| 2

ZAE 3559 8. enterica serovar Typhimurium®] kAW A
A3} 2 integron®] EXEE Table 3% o™, 33 class [
integron®] B¥E Fig. 19 UebH wle} 2o} F 1371k4]9] oA
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U 8 ehielth BE 337} 13 ol bl S
VERN L™, tetracyclinedl= 3457} A4S el Al
ol Be® 17572 A9 95 (28.6 %7} 241 ool Aol
A& JEMIUL, 65 (17.1 %7} 341 odell WdE vehiict
Atgoa Ee® SANA 759 HS, FF tetracycline,
nalidixic acid, streptomycin, sulfamethoxazole, trimethoprime &
o W3& Vet EiAM EE 18579 4, 1857 E5F
7} 24 o449 kAl WAE eI, 18F F 175FE
tetracycline, streptomycine®l] WS B} I3t 1557} 34 ©]
Ake) okAlell WAl YERNRLC ™, 1257} tetracycline, strepto-
mycine, ticacilline, sulfamethoxazole, trimethoprime, nalidixic
acids 54 o1ge] kAl WAds veRhilo], 715elA 22 S
enterica serovar Typhimurium®] SFAA] 2 ohAl WA A=r}
Azbgk o g velydtt o)#3t Adl= Salmonella 40
streptomycine, sulfonamide, tetracyclines<] <FAlol thale UjAd
o] HrhE B1(22, 21)% FAKBIE.C. ™, aminoglycosides7l &2}
gAA = ok FYA ] vlEl streptomycine®] H2 WS B
122)9} EA3H T}, Class 1 integron gene cassette®] ¥-X& A}
oA Ee]d FAIT 175 F 357} 2,000 bp Z719] class 1
integron gene cassette = E-35}% Ch(lanel~lane3). H| A 2 HE
EE 183 ZolA ampicillin, nalidixic acid, streptomycin,
tetracycline, ticacillin®l W48 Vel 15:014% 1,000 bps]
class I integron gene cassette (laneS) S-S, SA|o]4+e] <k
ARAS veEllE T 115914 2,000 bp9] class I integron
gene cassettes DO & 1257} class I integron gene cassette
(lane4, lane5~lane15)E HEF8IATHFig. 1). 18U} 3559 Ag
H5ollA] class 2 integron gene cassette@} class 3 integron gene
cassette R34 TFH S WAEA] ¥t 2,000 bp 7]
class I integron gene cassette X7} AEH TFE9 HAY
A Ao 53 o]ate] kAol YWAS UERNSeH, class T
FAA HEH EE OFE
streptomycin, sulfamethoxazole, trimethoprime, tetracycline®l U]

A& Ve Stk (Table 3).

integron gene  cassette

(bp)

Fig. 1. Amplified class I integron gene cassette from representative
strains of S. enterica serovar Typhimurium isolates. M: 100 bp ladder
as size markers, lanel to lane3: products from strains isolated from
diarrheic patients, lane4 to lanel5: products from strains isolated from
diseased pigs.
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Table 3. Distribution of class I integron gene cassette gene and
resistance patterns of 35 strains of S. enterica serovar Typhimurium

Strain Resistance pattern® Intl gene Size(kb)
Hl NA,S, TE - -
H2 NA,TE -

H3 NA, S, SXT, TE, TIC IntT1 2
H4 S, TE - -
H5 TE - -
H6 SXT, TE, - -
H7 TE -

H8 AM, S, SXT, TE, TIC IntT1 2
H9 NA,S,TE - -

H10 TE - -
H1t C,GM, S, TE, - -
H12 NA -

H13 K, NA, S, SXT, TE IntI1 2
H14 TE, - -
H15 C,TE - -
Hle TE - -
H17 TE - -
Pl S, TE - -
P2 S, TE - -
P3 AM,C, S, SXT, SAM, TE,NA, TIC,GM  IntI1 2
P4 AM, NA, S, TE, TIC IntI1 1
P5 AM,C, S, SXT,SAM, TE,NA, TIC,GM IntI1 2
P6 NA,S,TE - -
P7 AM, S, SXT, TE, NA, TIC Intl1 2
P8 AM, S, SXT, TE, NA, TIC IntI1 2
P9 AM,C, S, SXT, SAM, TE, NA, TIC IntI1 2
P10 S, TE - -
P11 AM,C, S, SXT, TE, NA, TIC Intl1 2
P12 AM,C, S, SXT, TE, NA, TIC IntT1 2
P13 C,§,NA - -
P14 AM,C, S, SXT, TE, NA, TIC IntI1 2
P15 AM,C, S, SXT, TE, NA, TIC IntI1 2
P16 AM,C, S, SXT, TE, NA IntI'1 2
P17 S,NA,TE - -
P18 AM, C, S, SXT, TE,, NA IntI1

*Abbreviation: TE, tetracyclin; S, streptomycin; Tic, ticacillin; GM,
gentamicin; Am, ampicillin; C, chloramphenicol; NA, nalidixic acid;
SAM, ampillin/sulbactam; SXT, sulfamethoxazole/trimethoprime

Class I integron gene cassette2| S

ZZ9 class I integron gene cassette A2 A7igRI&
HAANYE AR 25 B4 Ade Fig. 29 2} Hix oA
BEelg 7E2RE <29 1,000 bp=719] integron 174, 2,000
bp ZL719] integron gene cassette [71& WPFO T Ar|ALE &
238k A3 1,000 bp =719 integron®] streptomycind} spectino-
mycin®] WA} #8 2+ aminoglycoside 3' adenyltransferase
4008 AES TS aadA2 AR 2= 2,000 bp
2719 749 dhfriX[-orfF-aadA2 342 dihydrofolate reductase
9} aminoglycoside 3' adenyltransferase &A% 2He2- wH-ET,

streptomycin, spectinomycin % trimethoprim W4 ¥ /A A}

Class T Integron Gene Cassette 5737 PFGE 3% 15

5= 3 (A)
Int 11
5° dhfrX aadA2 3°(B)
int11
5 dhfrX|l aadA2 3’ (C)
inth1
[ \’ i
0 1000 2000

(bp)

Fig. 2. Structural organizations of class I integron gene cassette of S.
enterica serovar Typhimurium isolated from diarrheic patients and
diseased pigs in Gyeongbuk area. A and C integron gene cassettes:
two strains isolated from diseased pigs, B integron gene cassette: one
strain isolated from diarrheic patient.

HEAE A=A Al e dFE5H S55 2,000 bp
718 AHE F 13& B43% A3 dhfrXIl-orfF-aadA?2 integron
gene cassette @ 2 AT, sYPAGY FEol dhfrXIFFAA}
7y, 3 bRy Ftel aadA2 FrAAT} fiAskES) ojue @
Ef2] integron gene cassette™ AR &3 thE ANATE
ez gk Aela] &3] Busa Qlrk2s, 24, 25, 26). &
Aol Al £ integron gene cassette®] A-Fox= ujFE]
A48 A} integron gene cassette®] SAF-H ] AzFol &
20l sgtkyt 3dete] 33 GITRRRY(R: purine, Y:
pyrimidine) ARG L 7R 71 A= A2 VeI Th10). dhfr
XIl-orfF-aadA2 integron gene cassette dhfrXII F- 219} aadA2
FAA7F A2FE R aimethoprim™} aminoglycosideE 3=
g ohFst Al Aol #olshe, dhfr §RA] A
dihydrofolate reductase®] 43S W3Sl dihydrofolate”}
tetrahydrofolate2.2] Ho]& AAIste] Wd-& VeRfA gt} H
& 20:d7F ol A9 class T integron gene cassette 329} %
23 sk 1980 bl tidtell Al aminoglycosidesAl W43
¥ class 1 integron gene cassette®] $-H3}A] WAFE Zojx,
1982139 dhfrA12, dfrA17 integronE°] WAH o]F2 HT7HA
dhfr integron®] X Bl&°] Frlsh= FAlolH, 1980 dth7hA]
3k Z(single cassette)?] integron®] THE-E-C]$ O}, 199013t)] ©]
F2EE giRgo] FUEA ol de] igEd At e F
9] class I integron gene cassetteZHe ] th27). dhfrXIl-orfF-
aadA?2 integron gene cassette?] 7% tiAtol A 713 &3 A
g WASE fARTeE Bugoe] glon(2y), 53 =
A BelH A9 integron gene cassette H3R= dhfiX I -orfF-
aadA2 FEQS] integron gene cassette®] 19831 ©]FHE] LIERE
I, AN B2 o ArES] dhfrXil-orfF-aadA2 & integron
gene cassette H-3-80] 48%Yo] BaH d} Jk27). o]g 2
e B ATolA 3559 S enterica serovar Typhimurium©iA]
42.8%(15/35)7F  dhfrX-orfF-aadA2  HFER2]  integron gene
casseties A F UAD A ¥l Aot} wjeby o)
gk 233 9] integron gene cassette®] UhE Yo Amdlzlf
AME 22 RER EAT 7Fso] e AR F55H, &
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AMZE ARZEF integron gene cassetted] )3 CHAIU AT
AL dSsr] fate] Andai 9o o Mol o

ZAPY o g Ao wordnt viSoA] B 3ol
He 2839 integron gene cassette®] TAH UEE AL
ARSAAEN AR EEA P 8 AR W 2 NRE
HO 2 tetracycline?} streptomycine ¥o| AFEE 7] wjFo =z ¢
#HA Q123 T3 71Ed HmE uk2e, 27, 2809 2ol
streptomycin®] 7A-%- 7}EollA F2 AME-EE AT, Algre]
Salmonella ol )3t 2F5 5 oF 15%% HXA 719050,
A7) LGS 70%= Salmonella ZFJENA BIEH Ao=
4HZ A@9)e g Euj AlghollA Prel% oA e dhfrXI-orfF-
aadA2 BE]9] integron gene cassetted] HEFL- JlEFAY #&
i 23l AlEe g Hutd Aog —r—»q—%‘:}.

2 rSL' m{)l' ot

Class I integron gene cassette2| ¢/ X[+l

PRAZEE EeE aadA2 integronS BA3LL Qe 139 S
enterica serovar Typhimurium¥}  dhfrXIl-orfF-aadA2  integron
2R e 259 S
Typhimurium 2 AFgEAlA E2|® 159 S. enterica serovar
Typhimurium= 43793t Tl EYE ] e Fe2v|=s &
2l3t & southemn hybridizationS A3} aadA2 integron}
dhfrXII-orfF-aadA?2 integron gene cassette®] f3xFdol|A2] ¢
g #159THFig. 3). Fig. 39 AARR) vl Ble} Zho) &
o] T8 A7V £l Aol we} ZEfan = e vt
2 =4 Yebstt Southern hybridizationZ23} aadA2 31

73950 kb A& Z7]|o] Egpn|md EAERE AL A F 2
$3L(B)(10, 23), dhfrXI-orfF-aadA?2 integron gene cassette2] 73

gene cassette s enterica serovar

M 1 2 3 4
18
—
el
85— L.
43 7 [
EE
(kb)
(A)

Fig. 3. Results of plasmid profile (A) and southern hybridization (B).
M: A Hind I size markers, lanel: strain containing aadA2 integron
isolated from diseased pig, lane2 to lane3: strains containing dhfrX II-
orfF-aadA?2 integron gene cassette isolated from diseased pigs, lane4:
strain containing dhfrX II-orfF-aadA?2 integron gene cassette isolated
from diarrheic patient. Arrow indicates the position of aad A2 integron
on plasmid.

Kor. J. Microbiol
5 B zpelol= 44741%;10] AeE 35 mErL Zelans
ok AFEIA o} olE FE°] BA3he dhfrXIl-orfF-aadA2
integron gene cassette2] 7§'?— AR A ZRsH= Ao 3
A}, o]23t A3+ dhfrXIl-orfF-aadA2 FE2] 231 integron
gene cassette”} FAA G| 1x|gtiar B9} FASGTH?2T,
28, 30).

Pulse-field gel electrophoresis(PFGE) profiles

w28 EFE e §374 du8s gokEr] 918k PFGE
Z A3 Z3be Fe 49 2o, pulsotypeS <AE TFE
e FAH ABBAE E4F A= Fig. 59 2o)

M 1 2 83 4 5 6 M 7 8 8 1011 12 M

A e e e G e e M e e e T

-

15 16 17 18 M 19 20 21 22 23 24 M

3 s
e e e el e e .

Fig. 4. PFGE patterns of Xbal-cleaved genomic DNA of S. enterica
serovar Typhimurium isolated from diarrheic patients (A) and
diseased pigs (B). M: molecular size marker, S. enterica serovar
Brandrup H9812, lanel to lane6 (H1 to H6); strains isolated from
diarrheic patients in 2003, lane7 to lanel2 (H7 to HI12); strains
isolated from diarrheic patients in 2004, lane13 to lanel8 (P1 to P6);
strains isolated from diseased pigs in 2003, lanel9 to lane24 (P7 to
P12): strains isolated from diseased pigs in 2004. PFGE patterns of
H13 to H17 strains and P13 to P18 strains were the same those of H1
sample (data not shown).
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Fig. 5. Dendrogram of tested strains based on the above PFGE
patterns. The percent similarity among PFGE types are shown at the
top of the figure; scale at 100 means identical. The strains tested by
PFGE but not shown this dendrogram means the same PFGE pattern
of H1 strain (pulsotype A).

B A9z A719% st A4
333 kb oldel =719 |9 {¥E B éﬂr pulsotype— 5
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ABSTRACT: Structural Analysis of Class I Integron Gene Cassette and Assessment of Genetic Rela-
tionships by PFGE of Salmonella enterica Serovar Typhimurium Isolated in Gyeongbuk

Area

Chang-Kyu Sohn*, Jung-A Lee', Do-Young Lee, Wan Hun, and Jung-Kyo Jung (Micro-
biology Section, Gyeongsangbuk-Do Health and Environment Instiute, Daegu 702-702, Korea,
'Gyeongbuk Veterinary Service Laboratory, Daegu 702-210, Korea)

Thirty five Salmonella enterica serovar Typhimurium strains were isolated from diarrheic patients and pigs in
Gyeongbuk area from 2003 to 2004. All 35 strains (17 strains from diarrheic patients and 18 from pigs) were
resistant to more than one drug and most of strains isolated from pigs were resistant to ampicillin, chloram-
phenicol, streptomycin, sulfamethoxazole-trimethoprime, tetracyclin and nalidixic acid. Each isolate was also
screened or the presence of class I, IT and IIT integron gene cassettes. Among 35 strains, 3 out of 17 strains iso-
lated from diarrheic patients, carried dhfrX-orfF-aadA2 integron gene cassette and among 18 strains isolated
from diseased pigs, 11 strains carried dhfrX-orfF-aadA2 integron gene cassette and 1 strain carried aadA?2 inte-
gron only. But any class II and class III integron gene cassette were not detected in 35 strains. Thirty five strains
were divided by five pulsotypes. Thirty one strains out of thirty five were pulsotype A. Among the remaining 4
strains, one each strain belonged to pulsotype B, C, D and pulsotype E. This data of pulsotypes showed that the
widespread of pulsotype A, Salmonella enterica serovar Typhimurium in human and pigs in Gyeongbuk area
may have been caused by the dissemination of a few epidemic strains in this area. Thirteen strains contain
dhfrX-orfF-aadA2 integron gene cassette showed pulsotype A and one strain contains dhfrX-orfF-aadA?2 inte-
gron gene cassette showed pulsotype B. One strain contains aadA2 integron showed pulsotype E. But fifteen
strains do not contain any integron showed pulsotype A.



