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Prevalence of the antimicrobial resistance and resistance
associated gene in Salmonella spp. isolated
from pigs and cattle in slaughterhouse
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This study was conducted to investigate the distribution of Salmonella spp. from pigs and cattle in
slaughterhouse, the antimicrobial resistance pattern and the prevalence of resistance genes of isolates.
A total of 640 fecal samples from pigs and cattle in slaughterhouse were collected for isolation of
Salmonella spp.. Isolation rate was revealed as 15% in pigs and 1.6% in cattle. As result of serotyp-
ing, group B (56.6%) were identified as most common in pigs and cattle isolates, in order of group
C (24.5%) and group E (15.1%). S. Typhimurium (50.9%) was most common serotype. The major se-
rotypes were in order of S. Rissen and S. London (11.3%) and S. Riggil (7.6%). In antimicrobial test,
all isolates were demonstrates susceptibility to nitrofurantoin. But isolates were revealed resistance oth-
er antibiotics in order of tetracycline (64.6%), streptomycin (68.3%), ampicillin and amoxicillin (56.3%)
and spectinomycin (47.9%). With polymerase chain reaction, antimicrobial resistance gene str4 (75.0%)
and aadAl (3.1%) were detected in streptomycin resistance isolates and fet4 (94.3%) and tetB (11.3%)
gene were detected in tetracycline resistant isolates, but fetG was not detected. Class 1 integron gene
was detected in all Salmonella isolates.
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Al dlald 72 1885 Smith@} Salmono| H %] =
get=E FARRE HR| 9 Ao 2HE S CholeraesuisS
x{ o o@ ¥al. 2 (Molomy £, 2001) o] %, #3] &

FUE 5 serogroup®] 54 Folst= A A
—E‘_—?_] lipopolysaccharide (LPS;O-antigen)2} H &g}l
flagellin protein (H-antigen) 2] t}h& Aol LA 3o &4
e AAY 4 QLSS H 13K Tuchili LM 5, 1996;
Kwang 5, 1996) ©]2f], O-antigen®] @3 of| o} A,
B, C, D, E9] groupC & JLE35}9(Edwards®} Ewing,
1986), AA71A] Br& 7 serotype> & =0 whet
oF 2,5000] & o]/4to] HilEglon Fej&o] H|iLA
=2 A& 2000 FO EHFoR dHEA Ut
(Baggesen 5, 2000; Chiu 5, 2005).

Salmonellady #42 A1} A=E=0] x4l
orA eHH ASoly e Foke] A
], AFY Alx, 7 B AR 5 H

FE ERlo o5 edEE A=
o] FFHATHA S|4 FaA =L
<, 2000).

FatAle FEolA Al AESs AR /-85t
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S7HAA At 2 9E

e do7w

Fo) A2 9 oY
¢l tH(Sato2} Kodama, 1974)
3 E 7]H S 2= plasmid, transposon, phage %! 1ntegron-
mediated mechanismof &]3}H(Baggesen 5, 2000),
plasmid= Salmonella<; S Z33F ol 2] A Aol
A SEAI et ol et ks, BEYy o
ELE So] 8RS 9F5 skl ) tHGahring
=, 1990).

Plasmide} transposono] A5l OFAUA §HX
o] Al F9l&= integrono] FFEo] Uil in-
tegron> cassette AR 3 ol PRI A}
o F WHS st sk fA4 HolE B
Skl 1o, integron class 13} 2= 13 2449
A WA A BeE o] slo] ZwelA Be
7t o]|Fox|aL Qth(Leverstein 5 2002; Gebreyes
5, 2004; Randall 5, 2004; Nemergut 5, 2008).

oA WA =l FAA= B-lactamA] &tA[of T
3t bla (carbB:)Q} bla (Tem), sulfonamide#]| ol ) $t sull
I} sul2, dhfrl L floR, streptomycini} spectinomycin®]|

-

rﬁ _:L ok m]n

3t aadA13} aadA2, aminoglycoside Aol 3t aadB
2} aphAI-1A4B, tetracylineAlo] gt tet (A, B ¥ G),
chloramphenicol®]| T3}t catli} car2 o] & A ATt
(Randall 5, 2004).

a8y FyoM= 5= Tl Salmonellas; 9
FAWAGHAL} integronol] T3 AFE o] &=
(2009b)2] B3 9o Ae] gl Agolct.

ol HAYolM= B A =549 49 A
A amdeids ol Beledt Belde 937 2
EEg 2ARHL 2% Pl digk W K3
WasaRe BAge Fstel, Andeks 7 2
Holl thet A= A Y-S ggstr] et 7124

= AAstaLA; sFAH

R

WNEEIUES

20109 1€o)A 8Y B3 AAAHE FHAHFL] 2
N E=Ego| EotE 118571 & 3205, 165719
2] 320579 EH WEE, F 64079 ARE AH
slo] o HEjof| ARgeton, 7t AlRE FaHoR
AHE = 4x2E ojdof YA dE R AFEAR bt
sto] o Heoll AHg-sHTt

Salmonellas 29| 22l X 3

A gkt o] EajultH-e Edwards 2 Ewing (1986)
i ‘3—4 2aEe) 4B7)E W ARTAEYRY
Faelel, 2010)2] el wel seastelct Z
ke buffered peptone water (Difco, USA) 25.0 mlo]|
25 g& gof 37°CoA] 16~20A|7t of|H] FFgt
T o] Z4uloFl 0.1 mlS 10 ml2] Rappaport-Vassili-
adis R10 Broth (Merck, USA)o]| ZZ3}o] 42°Coj|A] 18
~24X7¢ wjoFst oS MEH|R] Salmonella-Shigella
agar (Merck, Germany), Xylose lysine desoxycholate agar
(Merck, Germany) 2! Rambach agar (Merck, Germany)
of eksto] 37°CollA] 18~244]%F wlekstsict. A
vzl o A o] ek 2~37]E F5ho] triple sugar iron
agar (TSI) AFHERZ] o] 37°CoflA] 18 ~24 A7t vl Fa}aL
S Elsk 2 API Kit (BioMerieux, France) E
+ Vitek system (BioMerieux, USA)& ©]-&3}o] &
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3}
2] < trytic soy agar (Difco, USA) agarof 24
A7t vljoFsle] 12.5% glycerolo] $H8-% nutrient broth
(Difco, USA)E =25t th —70°Cell Hastg o
trytic soy agarell Aj3ko] 4°Coll WFHEA ALg5
Ath. E3} SerotypingS wA|3Y(0) Y H R 3}I(H)
of )3t #3313 A (Difco, USA)E ©|L-3}lo] Edward
o} Ewing(1986)2] Hilo] iz} &wsioic,

=
#

o X2

gH 2+ NY

welatoll it Al T4 AlE-2 Bauer (1966)
@} Bryant (1972)¢] WHE 2= 3}o] Sensi disc

(BBL, USA and Oxoid, UK)E ©]&3F disc Ao
2 AA5F4 ) Disc= gentamicin (GM 10 pg)s 205
S AH851% S ™ (Table 1), w55+ Mueller-Hinton broth
(Difco, USA)el| Esto] 37°CollA] 2~6A]7F F<t Hj
Fsto] ot 5X=E McFarland No. 0.5 =2 A3+
3T, HAHES 0]83}9] Mueller-Hinton agar % Ty}
A% 600 SMtEA 35 X Sj9ich BHE 3~
SE7F Te|ar 155 ool &tA| discE dispenser=
Azalleh 37°CO| A 16~18A|17F vk & 7 oA}
9] 37]& 2She] National Committe for Clinical
Laboratory Standards (NCCLS, 2002)2] 7]&=of uf2} U
4 Ang gslolch A e Adel BEd
F2= E coli ATCC 259225 AME35FSiTh.

2 Ao ARR3F A= aminoglycoside A 2}t
B-lactam#] Z+ 421} 1 Q| A 45 23S 12F
o Abgstglon], 2t FFA|e R discd] HEi
Table 13} 7t}

Table 1. Antimicrobial agent used for disc diffusion test

OfNl LY & RN AS

PCRZ 4:8} 9 &jj ] of A]
F=of thsliA AAIskch

DNA & : FA|H F25E genomic DNA F&2
o] 5(2009b)°] W& 47 Hebsto] QlAamp DNA
extraction kit (QIAamp DNA mini Qiagen, Germany)&
AHgshaich

Oligonuclectide primere| &4 : PCRo]| A% oligo-
nucleotide primer®] A7|AE, FEAES A7) @ &
T = Table 29| A9} Zt}. aadAl, strd, tetd, tetB, tetG
SRR W oimell, intl2 52 oligonucleotide primerES
Bioneer (Korea)% Xenotech (Korea)o] 3442 2= 6}
o] Atk

PORE S8t ol UjAl B2l A 4%« okl A
I AR A& 93t PCRE Randall (2004)T}
Madsen (2000) ¥ Goldstein (2001)5-2] WS A
Ho13to] AlA|lgit B E PCR H&2 GoTag Green
Master Mix, 2x(Promega, U.S.A) 12.5 pl, upstream %!
downstream primer (Genotec, Korea)S 2} 1 ul, DNA
template 2 ulE Zgsto] Z|FFo] 25 plo] HA nu-
clease-free waterE 75l th PCRE 94°Col| 4] 58
7F denaturationA] 71 3, 94°Col| Al 60%, 52~60°Co]| A
30~60%7}t annealing A]Z1 %, 72°Col|A] 138 Z7A°
2 & 30cycle® $3§3F th2 72°Col| A 1057} extention
At} PCR 432 T-gradient (Biometra, Germany)S
ol g3l eiet.

E:)

¢ Armae

1B

o+ 53

g

PCRe| oJ3f FZH AHE2 1.5% agarose gel

Group Antimicrobial agent Concentration (pg) Company
Aminoglycosides Gentamicin 10 BBL, USA
Streptomycin 10 BBL, USA
Kanamycin 30 BBL, USA
Neomycin 30 BBL, USA
Beta Lactam Ampicillin 10 BBL, USA
Amoxicillin 10 Oxoid, UK
Cephalothin 30 BBL, USA
Cephazolin 30 BBL, USA
Others Spectinomycin 100 BBL, USA
Tetracycline 30 BBL, USA
Sulfamethoxazole + Trimethoprim(SXT) 25 Oxoid, UK
Nitrofurantoin 300 BBL, USA
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Table 2, Primer for antimicrobial resistance genes

Gene Size (bp) Primer (5' to 3") Anealing Temp.(°C) Reference

aadAl 447 F: TAT CCA GCT AAG CGC GAA GT 58 Madsen 5-(2000)
R: ATT TGC CGA CTA CCT TGG TC

strd 548 F: CCT GGT GAT AAC GGC AAT TC 55 Madsen 5-(2000)
R: CCA ATC GCA GAT AGA AGG C

tetA 577 F: GGT TCA CTC GAA CGA CGT CA 52 Randall 5(2004)
R: CTG TCC GAC AAG TTG CAT GA

tetB 751 F: CTG GAT TAC TTA TTG CTG GC 52 Randall -5(2004)
R: CAC CTT GCT GAT GAC TCT T

tetG 604 F: CCG GTC TTA TGG GTG CTC TA 56 Randall 5-(2004)
R: GAC TGG CTIT CGT TCT TCT GG

intl] 280 F: CCT CCC GCA CGA TGA TC 60 Goldstein -5(2001)
R: TCC ACG CAT CGT CAG GC

intl2 232 F: TTA TTG CTG GGA TTA GGC 60 Goldstein -5(2001)
R: ACG GCT ACC CTC TGT TAT C

Table 3. Isolation rates of Salmonella spp. from pig and cattle

feces
Animal No. of samples No. of isolates (%)
Pig 320 48 (15.0)
Cattle 320 5(1.6)
Total 640 53(8.3)

(Difco, U.S.A)A}ol loadings}al TBE buffer (40 mM
Tris, 20 mM boric acid, ImM EDTA; Difco, U.S.A)]
Al 100volt= oF 1A]7F 5t A7 95e A
Agarose gel (Difco, U.S.A)=2 0.5 ug/ml9] ethidium bro-
mide (Sigma, Germany)&Ho & GMA7l = UV
transilluminatorg AR&-3to] FEH AMEE F2Istol
t}. MakerZ2+ 100 bp molecular ladder (Introgen,
Korea)E AHE-SHATH.

A% Y 2y

Salmonella spp.Ql 228

2ot =2 BHo|A E2|gt Salmonellad; 2
7]&2 Table 304 ef o] & 640 7 FollA 8.3%
(53z7)oldeh. 58 E2E2 HAolA 15%(487]),
At 16%G2) oldrh 4ol woH xAE
SalmonellaZ; +t+ E2]8&2 2 Edrington 5(2004)-
v Ao FHolA 252%, A £(1999)2 -
of FRHY} SEFRHY 9.1%2 FeleS Badt 4

o wHlslo] WA rEhont 2(1986), 2 5(1988)

20 EWolA Z}ZF 1.2%8) 1.1%9] &e&xt
F9al, o] 5(2009a)1} Davies 5-(2004)0] A ™
L=ZoA 0.5%2} 0.2% HEe]&S Hast A E
< 2eeS Hooh

R o) A ZARE Salmonellay 2] H2]&& B
A(2000)> =HA] WA 9.5% EEl&S, F 5
(1986)2] HHA|EH 2 2HH Az A 2.9% wele K
¢l AR th= E9A9E Swanenburg 5(2001)2] Y|
gdeteo] =2 AFYEEolA  25.6%2 EEE,
Davies 5(2004)9] =55 g=12] HA] BHH-E=
Al 23.0%9] FElEkt 2 Ao A EeE
o] WA UEtRtth

i

o o

A

oot o
=

Hir

Slef Ze Aol ArgFHe B4, Helxo] U
ARG FR AR 5 5o 4l o3 gow
A7)t

Salmonella spp.0] SAYH 22|18

Serogroup : B2 Salmonella % < 537°] 3t
serogroup> Table 42} Z+t}. Group B7F 4, H|X]of|A]
3055(56.6%)= 7H wol 2] =]l th3- group C7F
135(24.5%), group E7} 83(15.1%) <=o| ATt

Serotype : &= Salmonella <& 3+ 5359] 3t se-
rotype-2 Table 40| A9} Zro] BE [2F 02 H=x|Q)
I, typed EXZE= B groupql S Typhimuriumo]
S0.9%QTH) 02 1Y Ho B Bgow, Cob
E group?l S. Rissen¥} S. London®] Z+Z} 11.3% (65),
C group?l S. Riggilo] 7.6% (455)9] =S 2 eI,
deiAs 125 $ES Uehholch B7 S
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4% 11208 BERE9T S Typhimuriumo| 242
(453%)2 7Y =2 B2 8 Hon, & St 5
F= 3zx07 BERrglon S Typhimuriumo| 33
B.7%= 71 =2 £9&& Btk o= 7(2000)
o] A, A U Hol| A B3t Salmonellads - 2645
oA 185, ©] 5(2009a)0] HA|Q} Aol A] F3t
SalmonellaZs o 457504 34%F& EH535F AAIt=

Table 4, Serotypes of 53 Salmonella isolates

No. of iolates with

Serogroup Serotypes S. Enterica serotype  Total (%)
Pig (%)  Cattle (%)
B S. Typhimurium 24 (50) 3 (60) 30 (56.6)
S. Potsdam 1(2.1) 0
S. Mbandaka 1(2.1) 0
S. Stanley 1(2.1) 0
C S. Rissen 6(12.5) 0 13 (24.5)
S. Riggil 4(8.3) 0
S. Brandenburg 12.1) 0
S. Kentucky 0 1(20)
S. Othmarschen 12.1)
D S. Panama 2(4.2) 0 2(3.8)
E S. London 6(12.5) 0 8(15.1)
S. Give 1(2.1) 0
S. Havana 0 1(20)
Total 13 48 (100) 5(100) 53 (100)

Table 5. Antimicrobial susceptibility of 53 Salmonella ioslates

Z}olE Hoy BaE 2 serotype2 S. Typhimu-
riumo] 7P =& A& ARSI

U] & AR FEiTE gt FEjoll A dit
= o 9y ARREHR Wizt glon, #A] E
gk ik Ry 719 AFsEEE Herkar 9l
o} webA] A o] Salmonellad) 7Y E= AHA 0]
745+ Aol @ W A 7tol| BmA Au}r}t we
1 AHEC] =oh

= And o 5350l gt Al A4
AT Table SolH9} e, B 5 e TRe] B
Al WAAEL tetracycline (64.6%), streptomycin (58.3%),
ampicillin?}  amoxicillin (56.3%) X spectinomycin
(47.9%) <0191 2™ nitrofurantoin®]] tfsfil= YA
el @5k gigleh a9 el daAl WA s
2 tetracycline, gentamicin % streptomycin®]] T} 3|
80%, spectinomycin®]| T3l 60%, ampicillin, amox-
icillin, cephalothin @ STXo] tfsf 40%, kanamycin,
neomycin 2 cephazolin®]] thsjr= 20%= LUENGS
o nitrofurantoin®] A= WA UEPH #57)
Qi

o1H ATl T, AHoA fehE Amel
ol FALRAAIEOIA A ST streptomycin

No. of isolates (%)

Antimicrobial agent Pig (n=48) Cattle (n=5) Total (n=53)
S (%) 1 (%) R (%) 1(%) R (%) S (%) 1(%) R (%)
Aminoglycosides
Gentamicin 23 (47.9) 3(6.3) 22 (45.8) 1(20.0) 0 4 (80.0) 24 (45.4) 3(5.6) 26 (49.0)
Streptomycin 5(10.4) 15(31.3) 28(58.3) 1(20.0) 0 4 (80.0) 6(112) 15(28.5) 32 (60.3)
Kanamycin 17(354) 20(41.7) 11(22.9) 1(20.0) 3 (60.0) 1(20.0) 18 (34.0) 23(43.5) 12 (22.5)
Neomycin 14(29.2)  27(56.3) 7 (14.6) 2 (40.0) 2 (40.0) 1(20.0) 16 (30.2)  29(54.7) 8 (15.1)
B-lactams
Ampicillin 20 (41.7) 1(2.1) 27 (56.3) 3 (60.0) 0 2 (40.0) 23 (43.4) 1(1.9) 29 (54.7)
Amoxicillin 19 (19.6) 2(4.2) 27 (56.3) 3(60.0) 0 2 (40.0) 22 (41.5) 2(3.8) 29 (54.7)
Cephalothin 12 (25.0) 15(31.3) 21(43.8) 3(60.0) 0 2 (40.0) 15(283) 15(28.3) 23(43.4)
Cephazolin 39 (81.3) 7 (14.6) 2(4.2) 2 (40.0) 2 (40.0) 1(20.0) 41(77.5) 9(16.9) 3(5.6)
Others
Spectinomycin 13(27.1) 12(25.0) 23(47.9) 2 (40.0) 3 (60.0) 13 (24.5) 14 (264)  26(49.1)
Tetracycline 7 (14.6) 10(20.8) 31 (64.6) 1(20.0) 0 4 (80.0) 8 (15.1) 10 (18.9) 35 (56.0)
STX (Sulfamethoxa- 16 (33.3) 12(25.00 20(41.7) 2 (40.0) 1(20.0) 2 (40.0) 18 (34.0) 13(24.5) 22 (41.5)
zole + Trimethoprim)
Nitrofurantoin 47 (97.9) 1(2.1) 0 5(100) 0 0 52(98.1) 1(1.9) 0
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I} tetracyclineo] thsl W/do] =SQkthar sh3lo (]
5, 1986), A-G-2+tol A= ampicillin, streptomycin %
tetracyclineo] tja WAool =rkal SHITHE 5,
1988). Esaki 5(2004)0f wh=9 F=ff AEdeps
8] WAEL streptomycin (67.1%), ampicillin (30.5%)
9l trimethoprim (22.0%) <=°|ithal 3o, o] &
(20092)> Aot oAl HAAES tetracy-
cline (68.7%), streptomycin (52.3%) % ampicillin (15.3%)
o wo= Uehithn stgom, aed #5o Wi
Al WAHEL tetracyclineo]] A 57.9%, SO =
streptomycin (55.3%), ampicillin (18.4%)=2. 2 e}
thal 3Tk ol G A= tetracyclineX} strepto-
mycinell TjslA = ol ATEe] AT G A
= yetgtom ampicilline] tisfil= BlLA &2
WAES Btk o5 SAAel oE thE APAE
o WABH] Aol AjHel Fol, AR FF
W gk Alge] we] whe Aut AZbE.

el # 535 % Helgo] AtHos e
4359 serotypeol| &5h= 435=0f thet Al WAEE
£ Table 637} 7t} Serotype® WAELS S Typhimu-
rium® 7% ampicillin®} amoxicillin (81.5%), strepto-
mycin (77.8%), cephalothin (66.7%), spectinomycin (59.3%),
gentamicin?} STX (51.9%) =S =2 UENES™ nitro-
furantoin®]] thsiA= 27 S UERR I

S. London 655+ gentamicin, streptomycin, kanamy-

cin, neomycin % spectinomycin®f] Z+ 15(16.7%)7} W

A& YEM ¢ &4, ampicillin, amoxicillin, cephalothin,
cephazolin, tetracycline, STX % nitrofurantoin®] tjj 3}
Ae 25 S btk

S. Rissen 659 UWAEL tetracyclineo] tjjs}to]
100%, 1 t}-2 gentamicin (88.3%), streptomycin, spec-
tinomycin 2 STX (66.7%) 0] 3121 cephazolin®} ni-
trofurantoin®]] AL BE 7248 e Qo

S. Riggil®] YXEL tetracycline ¥ streptomycin®f]
75%, gentamicin, kanamycin, ampicillin, amoxicillin,
cephazolin, spectinomycin @ STX¢] thafj A= 25%=
LEFG S ™, neomycin, cephazolin Y nitrofurantoin®j|
elr B g ek

Duijkeren 5(2002)0] ZAFSE B a1of 2J3lH A+
ol A WAEC] 7 =2 A2 S. Typhimurium ©
2 A] tetracycline 2 ampicillinef] gt WAAEo] A
sbll Z7beeha s of 5Qo0%e] ojsta S,
Typhimurium®] tetracycline®]] tjgt WA E2 96.9%0°]
a1, TS0 7 streptomycin (92.7%) X nalidixic acid
(52.1%)°] 1L ampicillin (46.9%) % sulfamethoxazole/
trimethoprim (45.8%) <=o|ttal SFHTE o= o]
Aol Aol FAFSHA UEkst o, B-lactamsA| 9]
ampicillinol = 3 WAHES Lpehhoich webd S
Typhimuriumo] ©|5 Ao izt WAAE=7F =7
e olgol dia A7l AdElolol & Aow
7y,

Table 6. Antimicrobial resistance of commonly encountered Salmonella serotypes

No. of resistant Salmonella isolates (%)

Antimicrobial
agent S. Typhimurium S. London S. Rissen S. Riggil
(n=27) (n=6) (n=6) (n=4)

Aminoglycosides
Gentamicin 14 (51.9) 1 (16.7) 5 (83.3) 1 25)
Streptomycin 21 (77.8) 1 (16.7) 4 (66.7) 3 (75)
Kanamycin 6 (22.2) 1 (16.7) 3 (50) 1 25)
Neomycin 3 (11.1) 1 (16.7) 3 (50) 0 0)

B-lactams
Ampicillin 22 (81.5) 0 (O] 3 (50) 1 25)
Amoxicillin 22 (81.5) 0 ) 3 (50) 1 25)
Cephalothin 18 (66.7) 0 ) 3 (50) 1 25)
Cephazolin 3 (11.1) 0 0) 0 0) 0 0)
Others

Spectinomycin 16 (59.3) 1 (16.7) 4 (66.7) 1 25)
Tetracycline 20 (74.1) 0 0) 6 (100) 3 (75)
STX 14 (51.9) 0 0) 4 (66.7) 1 25)
Nirofurantoin 0 0) 0 0) 0 (0) 0 (0)
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OTIIY T QNIW IF 2 X LY QAN Serotype’d =P WA A4S daw A S
Typhimurium (n=23) w5 Z0J|A4] streptomycin WAl 20

2 2 gadd GARE 4700%), strd SAA= 173

Streptomycin} tetracycline®l] s WA 7% 40 (85%)o A AEE RO, tetracycline WA 205 &
ol diste] oA B fARE HES 2y tetd AR = 195(95%), tetB 1+ A= 45(20%)

profile

aadAl, strd, tetd, tetB L intl] S-AX = 5%F9 YA Al HEZE QL) S Rissen 65 Z0f| 4] streptomycin Lj
I AR HEE QTHTable 7, Fig. 1~5). A AF 5 osrd AR BE dFoA HEEHNS

OFA WAGHAE 5 4+ streptomycin WA 32 1, tetracycline WA 65 HFof| A retd F-AA7F HE
T 5 57(15.6%)0l A aadAl AR AEEHUeH = 2Atk S Riggil 35 FollA streptomycin W/ 35
strA= 245(75%)0) Al HEZE %It} Tetracycline W43 2 strd FARE= 23(66.7%)0) A AEE 0.1, tetra-
355 5 335(94.3%)0l A tetd AR HEEHSLS cycline W/ 35 HLFolA tetd A7 HEE AT
W, tetB A= 45 (11.4%)0 4 AEE A, tetG= 0] 5(2009b)-2 streptomycin YA 695 = strdA7} 61
HEEA] Aot il {4 = 2e oFolA A= T(88.4%) HEEC™, aadAlo] 503(72.5%)°N A
o, intl2 A= BE F5oA AEHA & AEE AL, tetracycline WA 975 FolAl= tetd7}
ok}, 952£(97.9%), tetB7} 2175(22.1%)7F AEH AT 3}

Table 7. Number of strains in Salmonella spp. serotype with specific resistance genes

No Streptomycin Tetracycline Integron
Serotype of. No. of
tested No. of RS*  aadAl strd NROIS O et tetB G detected gy g2
S. Give 1 0 0 0 1 0 0 0 1 1 (100%) O
S. Havana 1 0 0 0 1 1 (100%) 0 0 1 1 (100%) 0
S. Kentucky 1 1 0 0 0 0 0 0 1 1 (100%) O
S. London 1 1 1 (100%) 0 0 0 0 0 6 6 (100%) 0
S. Mbandaka 1 1 0 1 (100%) 1 1 (100%) 0 0 1 1 (100%) O
S. Othmarschen 1 1 0 0 1 1 (100%) 0 0 1 1 (100%) O
S. Panama 1 0 0 0 1 1 (100%) 0 0 1 1 (100%) O
S. Potsdam 1 1 0 0 1 1 (100%) 0 0 1 1 (100%) O
S. Riggil 3 3 0 2 (66.7%) 3 3 (100%) 0 0 3 3 (100%) 0O
S. Rissen 6 4 0 4 (100%) 6 6 (100%) 0 0 6 6 (100%) 0
S. Typhimurium 23 20 4 (20.0%) 17 (85%) 20 19 (95%) 4 (20%) 0 23 23 (100%) 0
Total (%) 40 32 5 (15.6%) 24 (75%) 35 33 (943%) 4 (114%) O 45 45 (100%) 0
*RS: resistant strain.
447bp — 548bp —
Fig. 1. Representative PCR amplification of aadAl gene (447bp), Fig. 2. Representative PCR amplification of str4 gene (548bp),
M: 100kb marker, lane 1~5: S. Tyhpimurium, lane 6~ M: 100 kb marker, lane 1~5: S. Typhimurium, lane 6:
10: S. London. S. Mbandaka, lane 7: S. Rissen, lane 8: S. Kentucky,

lane 9: S. Give, lane 10, S. Havana.
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—

577bp —

Fig. 3. Representative PCR amplification of fetd gene (577bp),
M: 100 kb marker, lane 1~4: S. Typhimurium, lane 5
S. Habana, lane 6: S. Mbandaka.

741bp —

Fig. 4. Representative PCR amplification of zetB gene (741bp),
M: 100 kb marker, lane 1: S. Habana, lane 2: S.
Mbandaka, lane 3~6: S. Typhimurium, lane 7~8: S.
Rissen.

280bp —

Fig. 5. Representative PCR amplification of int/I gene (280bp),
M: 100 kb marker, lane 1~5: S. Typhimurium, lane 6:
S. Mbandaka, lane 7: S. Rissen, lane 8; S. Kentucky,
lane 9: S. Give.

St} Pezzella 5(2004)2 F=rall 5852 thAIWA

Atmdlalss o] st streptomycm 9 tetracycline U]
4 B §ANE AES A a0 AEEE 84%

Fdom fetd0] HEES 68%F il 3ttt ol A
T Ait= o529 Ayt HIOH strd®] HEES ot
A Wom, et HEES AR £Fo2 UE

Tt

Table 8. Resistance and resistant gene profiles of Salmonella
spp. for streptomycin and tetracycline

No. of Resistance Resistance gene

Serotype tested pattern* profiles
Give (n=1) 1 Te intll
Havana (n=1) 1 Te tetA, intll
Kentucky (n=1) 1 S intll
London (n=1) 1 S aadAl, intl]
Mbandaka (n=1) 1 STe  strd, tetd, intll
Othmarschen(n=1) 1 STe tetA, intll
Panama (n=1) 1 Te tetd, intll
Potsdam (n=1) 1 STe  tetd, intll
Riggil (n=3) 1 STe  tetd, intll
2 STe strd, tetA, intll
Rissen (n=6) 2 Te tetA, intll
4 STe strd, tetA, intll
Typhimurium (n=23) 2 S intll
1 S strd, intll
3 Te tetA, intll
1 STe tetA, intll
9 STe  strd, tetd, intll
3 STe aadAl, strA, tetA, intll
1 STe aadAl, strA, tetB, intll
3 STe strA, tetA, tetB, intll
Total 40 40
*S: streptomycin, Te: tetracycline.
Streptomycin @ tetracycline®] FA| WA 7 WA

AR} profile}o] A += Table 89|42} o] S
Typhimurium 233= 8%9] WA-F2 A} profile® e}
o207 S Rissen 6= 2%F9] WAL AR
profile, S. Riggil 35 2% 2] WAGH A} profile2 U
EF it} S, Typhimurium®] 233 3 streptomycin 2
tetracycline®] WS 7R a1, strd, tetd, intll profile
27 92(0.1%)2 71 A BESL) olet 2
TH= o] E(2009b)0] S, Typhimurium 59| oFA|u| 4
S e 2R 4RI SA

Class 1 integron& Salmonella spp.o)| A 713 Hl¥ 3}
Al =%+ classo|t}. van Essen-Zandbergen -5(2007)
< FEI AN e dndets o F 43%9

T30 A class 1 integron®] HEE oL, o 1%0]
A9t class 2 integron®] AZE Atk T E3L
Goldstein 5(2001)> 7haollA =e]E Axdebs
o+ = class 1 integron2 61.5%°| 4] HEE 1L, class
2 integron 4.6%°| A HEEH koL skt =X o
A welE Amdekd o9 integron HEE AHE
H, Gebreyes®} Thakur (2005)+= 289 BE&+dF =,
21529 A class 1 integrono| HZE QI sFL) o]

S,
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