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Abstract

From 2008 to 2009, we isolated 30 strains of Salmonella Enteritidis
antimicrobial

diarrhea patient in Busan. Isolates were tested for

and 17 strains of Salmonella Typhimurium from
susceptibility and typed by pulsed field gel

electrophoresis(PFGE). The antimicrobial susceptibility for these isolates was tested using minimum inhibitory concentrat(MIC)
and determined for the following antimicrobial agents ; Ampicillin (AM), Amikacin (AN), Ampicillin/Sulbactam (SAM),
Cephalothin (CF), Cefazolin (CZ), Cefoxitin (FOX), Cefotetan (CTT), Cefotaxime (CTX), Ciprofloxacin (CIP), Chloramphenicol

(C), Gentamycin (GM), Imipenem (IPM),

Nalidixic acid (NA), Tetracycline (TE),

Ceftriaxone (CRO), Trimethprim/

Sulfamethoxazole (SXT) and Amoxicillin/Clavulanic acid (AMC). All isolates of Sal.. Enteritidis were susceptible to FOX, CTT,
CIP, IPM, SXT and AMC, whereas most of Sal. Enteritidis isolates were resistant to NA, C and SAM. All isolates of Sal.
Typhimurium were susceptible to CZ, FOX, CTT, CTX, CIP, IPM and TIC. Resistance of GM, NA, SAM, TE and AM were
detected most Sal.. Typhimurium. They were resistant to at least two antibiotic. PFGE analysis showed 10 different patterns in
Sal. Enteritidis and 11 different patterns in Sal. Typhimurium. PFGE patterns showed similarity to antimicrobial susceptibility

pattern.
Key words : Sa/monella spp., PFGE, Antibiotics
S =
Salmonellaz= [PliERCl &8k Ie/d70=tolth

Salmonellawt {0 &3h= $EE BHFES AT 29
HAAR Zgsin’, Amdel 7dEo] APt

o B, #E8F RS I9a 3249 5
/e Holal Q). o5 Salmonellayt 452 S-2uetolA]
B3} oS Holn] =7t ZAEE i eA s

;

o Aze BYFPol A% Yepta et
Salmonellast JBol ZFEE AL o8ITEL Zg AAE

SR AASLR HAlsks 5 olgheat AARgo] &2 H

T Corresponding author. E.mail : stpure@korea.kr
Tel 1 +82—-51-757-7502, Fax : +82—51-753—1424

Salmonella Enteritidis®} Salmonella Typhimurium®= A}
ol glo} Aael Amdeige] e elrolt,

2,5007) ogel ikt AYHol EARAR A2 5zt
St AFET weE @YY Salmonella Enteritidis}
Salmonella Typhimuriumo] A|5}3L 9l31, @RHo| w2
ZrHoFAS A HE 1996W o| A 7R = Salmonella
Typhimurium®  &g&o] 7%
Enteritidis7} 1 T @GO, T olF 1 4zt A4
Elo] 20108 AAY7IA] Salmonella Enteritidis®] H&]-&o] 7}
2 =0 Ao Vet QoY

L-0}77

=QFal Salmonella



N
o
o
[o3]
L

2
N
o
o
o
Em

i
=
2
12
=2
R
M
i)
i

= ' B S Foto] dubdnh dndele] edd A
< il AR Holn WA= §l7] wiEel AEAlet
FETACIA et e QEX] FER ksl Aol Tt

g Fas?,

e, A WAl
TR EAR gy
A7k Han e, 2

S}
e
)
N
o
flo
EY
é
2
o
N
fo
e

o2
ok
)
st
N
P
rl

A
ol
s

=
o Al A W AR B8 e,
o9 AlFHAR: PFGES B3 ofstiofolqo] WA Al
270 SABAE Isle] A AL FAo] FHL

1o
-ll-?‘ld
i o

T FAloltt o] e A7 chgstA A1t
o2 Z size®] DNAS & 4= Slth. Alte Chromosomal
DNAE Alfasz ddste] 471952 +34T + Yehue
band Y/gE Hlwdl wFozH Hejtro] fAMES BE 4

gJryO1®).

2 dAFolMe 20088~2009 FAAIY 77 FFEE 9
HAa e AR 7HE oA =84
Enteritidis®} Salmonella Typhimuriumw-52] SHYA| 74
AHARE AAlste] T W ARE 4] vl ol ol
gt PFGES AAIste] 3 8A] WA o5 1 Aol disl
ZARsto] AR ol #E9 R3S Q] = A
HogA 9 o] W §-84L &

Rl

Salmonella

rO
ok
kl
R
_%
R
£

N

RBZAFEA Ecoli (ATCC 2582205 AMgslolon, A3
off ARgEE #2008 ~ 20099 FARAY 7 FghEY
9 B4 il AR 7EECA BelE Salmonella
Enteritidis®} Salmonella Typhmuriumd3 4755 thite
2 kot

o 22| F Y

ANEAlN AT g Broth
Base(TTB, Difco, USA)5 mLe| HZE3d}aL 37Co|A =%t
Zlgh|oF 3t 3 Xylose—Lysine Desoxycholate agar (XLD
agar, Difco, USA)HJ|A] @ Salmonella Shigella agar (SS
agar, Difco, USA)ol| = HE3}e] 37°Col|A] 2447} vjjks]
ek AFZAQl FAHEGES e B S S Alsto]

Tetrathionate

M

Armgeke] 54 9 G4 24 27

Kligler Iron Agar (KIA, Difco, USA) o] H&3t & ApPHo]|
ZMola1 nZH7E ZMojm Urease AlFOA 34 o=
Andiasto g 2Hsglry, Amderor FAE HeEh
Tryptic soy agar (Difco)ol] Z=@slo] 377 A 24417 vjoF
ro g o MRS sl e widE o2

API 20E (bioMerieux, France)ol Z3d}o] 37C, 18A|7F o
ot ¥ 2o Vi) ARMkFAS AT Aty
£ ByE 435 10 % glycerolS Y& TSB brothoflA]
=70 CollA Hystgiom A AdAES el it H
55 5% Sheep blood agar®] 35T HJS7](5% COg oA
24A17F wjegsto] o] gsilel, 3 oo EElEE wolY

Slah etuhalol wstol Acksiocy,

e
()]
oot
AT
1z

B
&
X

. H
1% ox
2
v}
oo off
odk
i)
o
tlo
o
oo
Ol
o)
2
e}

v
A

> o =
oiri"ii{.ﬁmﬁoﬂ
'1°l’rﬁﬂ;§ﬂ1§m%
. %mﬁl’mgﬂi?ﬁ;
Tatey
o E‘Emmﬂ
;:::F{E Cu_'.HI
2 x o rlor_ﬂ
do % 2 e
(¢} QO =
T88x
G ok

=

e 1

.drlo

g n

2 i

-

g oo

=

& 3

/_\O

S =2

TN

g w

ol

5
tch HE ARAIES Motility GI (10 mL)o] A=}
tol 37COlA 16~18A17F HijFet & ujz|e] A RES
o]-gste] HZaL of= Akt Wzt Andleste] o
£ Veal Infusion Broth (VIB, Difco, USA) o] &
37CANA 6~8A7F BYF5le] 0.6% formalin saline
Hjekele] Yo 308 FQF ¥gste] #2 A7 L
50C F2pxoA 1~24%F B2 BEESE & &3 o FiE &)
?Is Al phase 12 A7t phase 2 U] A4 Al o]
0] ¥H50] & Motility GI #jXE& & 2l $3510] gel 4
H= ks &, 45~50C= A]3]al phase 104 WA Sl
o FEAH 55N 10 ¢ LE GIHRA] tube A Hojx
2o, & wnkstol a2A] Aol &9l & AY W5 HES
o 37TColA 18AI7F A= vt & x| QIEES Dol
phase 1 ¢l A% Algat SUsHA =3¥5k3ict. Kauffmann
White scheme©f] 2|3t O &%, H 3¢ phase 1 ¥ phase
2 3o wel Sal Enteritidis ¥ Sa/ Typhimurium2]
FHIS 2% BAR,

=

O |5 oy
2 © Mo ok
e

E

off ofN & Hu o oft ot
O!
il

SHAR| 24 IS

YA et Al AlEojokEb A oA uE

A WARE A BE AW F uAERES)7)

R AABMIC test)ol] whl AABHATHY . 4]
L

~

° %
ol
off AR
. A

FYRAATYT  bioMerieuxA}  FE 7
AST-N169E ARE3I3aL, A9 &7 9 WA da7]|e2

2

oo gl i
N
oo o

)

EX
—

=

(o]



28 Bp o}t o] 5%

(o)==
- wEE

4|

o

N

Table 1, Determination of susceptibility, intermediated resistance and resistance of bacteria to 17 antimicrobial

agents by standard suggested by CLSI — MIC test

Antimicrobial agents Suceptibility Intermediate Resistance
Ampicillin(AM) <8 16 > 32
Amikacin(AN) < 16 32 > 64

Ampicillin/Sulbactam

(SAM) < /4 16/8 > 32/16
Cephalothin(CF) < 8 16 > 32
Cefazolin(CZ) < 8 16 > 32
Cefoxitin(FOX) <8 16 > 32
Cefotetan(CTT) <16 32 >64
Cefotaxime(CTX) <8 16-32 >64
Ciprofloxacin(CIP) <1 2 > 4

Chloramphenicol(C) < 8 16 > 32
Gentamycin(GM) < 4 8 > 16
Imipenem(IPM) < 4 8 > 16

Nalidixic acid(INA) < 16 - > 32
Tetracycline(TE) < 4 8 > 16

Ceftriaxone(CRO) <8 16-32 > 64
Trimethprim/Sulfamethoxazole B
(SXT) < 2/38 > 4/76
Amoxicillin/Clavulanic
Acid(AMC) < &/4 16/8 > 32/16
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PFGE (Pulsed Field Gel Electrophoresis)
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Fig. 1. Salmonella Enteritidis susceptibility ratio which follows in antibiotics type,
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Table 2, Salmonella Enteritidis simultaneously resistance
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ratio which follows in antibiotics

Multiplicity of

; Pattern No. of Isolates(%) Total
Resistance
0 All susceptible 2(6.7%) 2(6.7%)
NA 9(30.0%)
1 C 1(3.3%) 11(36.7%)
TE 1(3.3%)
2 AM—-SAM 1(3.3%) 1(3.3%)
AM—-SAM—C 12(40.0%)
3 2(43.3%)
AM—-AN—-C 1(3.3%)
AM—-SAM—-NA-TE 1(3.3%) 2(6.7%)
AM—-SAM—-CZ—C—NA-TE 1(3.3%) 1(3.3%)
AM—-CF-CZ-CTX-GM—-NA—-TE-TIC 1(3.3%) 1(3.3%)
30(100%) 30(100%)
“:ID% = " P Pl 2 .
a0%
0%
;{g 0%
T %
=
@ 50%
g 4%
wo30%
20%
10%
0% g L L
aM AN 3AM CF CZ O FOX CTT CT¥ CIP C  GM IPM Na TE  TIC SxT AMC
Antibiotics
| OResistance ®intermediate D3usceptive

Fig, 2, Salmonella Typhimurium susceptibility ratio which follows in antibiotics type.
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Table 3., Sa/monella Typhimurium simultaneously resistance ratio which follows in antibiotics

Multiplicity of

] Pattern No. of Isolates (%) Total
Resistance
AM-TE 2(11.8.%)
2 3(17.6%)
AM—-NA 1(5.9%)
3 C-NA-TE 1(5.9%) 1(11.8%)
AM—-AN-GM-TE 1(5.9%)
4 AM—-GM-NA-TE 1(5.9%) 3(23.5%)
AM-SAM-GM-TE 1(5.9%)
AM-SAM-GM—-TE-SXT 2(11.8%)
AM-SAM—-C—-TE—-AMC 1(5.9%)
5 5(29.4%)
AM—-SAM—-C—GM—-NA 1(5.9%)
AM—-SAM—-NA-TE-SXT 1(5.9%)
AM—-SAM—-CF—-NA-TE—-AMC 1(5.9%)
6 2(11.8%)
AM—-SAM—-C-GM—-NA-TE 1(5.9%)
7 AM-SAM—-CF—-C-GM—-NA-TE 3(17.6%) 3(17.6%)
17(100%) 17(100%)
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Fig. 3. PFGE image of Salmonella Enteritidis,
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Fig, 5, PFGE image of Sa/monella Typhimurium,
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Enteritidis @ Sa/monella Typhimuriumo]] i3l AYs}&t=]
A, BHY, A, PFGE AAE AAlskSth &
ALY AR BAY A & Salmonella 55 AABR=
oA YA WA pattern(Disk difussiont)o] ZFE2ul
Aeher dehuehdol -2 o] ol AW} PRGETE
O] FAMEE W, olol wef BAK| o Exjel wmi=y AE
3t A &7F o] Ro|R]|A k= Aol HAlo|]lT),

Salmonella Enteritidis 3079] 1722] 3A¥Ao] st 7+
224 X3 A1} FOX, CIT, CIP, IPM, SXT, AMC % 6%
o] Al teliA= WAool WEER] Adgken, NA 124,
C, SAM 7t 1571 59 A Wiol o] o5 3%l
Hsixls A=A o] AL gle AR Yeyith

B3t Salmonella Typhimurium 1774¢] 1739] &A§A| o]
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