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Abstract

A total of 79 Salmonella spp. were isolated from Pusan area in 2000. The serotypes of 79 Salmonella isolates were
classified as 42 strains of 5. typhi (53.1%), 24 sirains of S. enferitidis (30.4%), 9 strains of S. montevideo (11.4%), 2
strains of S. typhimurium (2.5%), 1 strain of S. infantis (1.3%) and 1 strain of 5. indiana (1.3%). The distribution of
Salmonella isolates by month was the highest at June (22.8%). Also, 16 strains (20.3%) and 13 strains (16.5%) of
Salmonella sp. were isolated at May and July, respectively. The isolates of S. typhi were sensitive to most antibiotics
except streptomycin. All isolates of 5. typhi were especially sensitive to tobramycin, gentamicin, colistin, kanamycin,
amikacin, sulfamethoxazole/trimethoprim, ceftriaxone, ceftazydime, cifrofloxacin, cefoxitin and cefotaxime, Isolates of
S. enteritidis were presented higher resistance than isolates of S. typhi, Twenty-four strains of S. enteritidis were sensitive
to kanamyein, amikacin, cifrofloxacin, cefoxitin and cefotaxime, however 13 strains (54.2%) of S. enterifidis were resistant
to carbenicillin, ampicillin and ticarcillin. Nine strains of 5. monfevideo were sensitive to most antibiotics except
carbenicillin and streptomycin, Fach 1 strain of S. indiana and 5. infantis was sensitive to most antibiotics used in this
study except streptomycin. Three kinds of resistant pattern of S. fyphi isolates were detected 2 kinds of single
resistant pattern and one kind of multiple resistant pattern (CB,SM,TE,AM,TC). In the case of S. enteritidis isolates, 9
kinds of resistant pattern were detected. Most frequent resistant pattern of 5. enteritidis isolates was CB,AM,TC type
(16.7%).
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I3t = Salmonella sp., Shigella sp., Vibrio sp., pathogenic
Escherichia coli, Staphylococcus aureus, Bacillus cereus 50| &
HARE @ A $u, HAZe Campylobacter sp.[18]
3 Yersinin enterocolitica[?), Listeria monocytogenes[5], E. coli
OL57H7[21] o] AAd& Y Fa AMAZ fFso F
&4 H31 givk 58] AREHETS AT 24 2y
7V I AAFoEAM, HHAH #AoZ Qg 5
U AE T Lol d9de] 51 glen Add aA @
Aol g5 gy AHL7].

ARIREFE AR oF 2430 3F oo} Ao
HEA A1), oL AETH FEANM AALEHA F
HE doy A AdEm, 85 S, typhi, S. paratyphi A, B,
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o2} S, typhimurium, S. enteritidis T AAAoE AF
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2000 1€%8 128704 k9] B 2 BAL
A AABRA2EE 2Eg Salmonells 24 FF 3 Salmo-
nells &30 2 & FHE 7958 dgo sk

FH" #AFE MacConkey agar (Difco) P SS agar
(Difco) HeufA|of] Zwsle, 37°ColA 24417 w3t 5,
-2l @58 Kligler Iron agar (KIA, Difco) A

2 37CAA 4N skl Th KIAGA Sal-
monella &3¢9 44& UehE T3 dlstd API 20E
=

strip (BioMeriux sa)g o]&ated A& 4dg &ls

Atk

HHY 24(4)

=HTFY O ddZ4L sl SAYLE FA3)
Atk BA FHRALANNAM EELE Salmonella O group
gtgAd o= H¥3 o}, Dofcort?] Salmonella O factor &
302 O%dS BF=3519ch Phase 1 @ Phase 29 Hg
He

Spicer-Edwardse] H 842 o] %3 A1 3ALAH
L2 dAgtd e €49e ZAsAT:

Salmonella H2)w9] A 44 ABL 2= B
Moz ANt Z5A A8l o[&H 7|2HAE Mu-
eller Hinton broth (Difco)E A4-5-91, &4 ta23as
BBLA}#] amikacin, amoxicillin/clavulanic acid, ampicillin,
ampicillin/sulbactam, carbenicillin, cefotaxime, cefoxitin,
ceftazidime, ceftriaxone, cephalothin, chloramphenicol, ci-

profloxacin, colistin, gentamicin, kanamycin, nalidixic
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acid, streptomycin, sulfamethoxazole/trimethoprim, tet-
racycline, ticarcillin g tobramycin F 21&¢] &FA & A
434t F, ETE tryptic soy broth(Difco)e] &3}
T 37CAN 24N Hse] B4 A7) The, WA
Mueller Hinton broth (Difco)d] A& Z:s}lu 37T A 84
7+ vjekst & AR Agsa 84 8he] MacFarland scale
No. 0.5 BaSO, RERIAH] g0t HFTd & B ¥
322 Mueller Hinton agare] Zu% =23 og 7t
FHAE 20mm o E WA EAS FIA| 7| 37C
A 18417 Wi T EEAANE SHsto 4 FTA ] HE
Z+A o] 2.2 National Committee for Clinical Labora-
tory Standards (NCCLS)¢] 7)o 9)3le] A 315 oH{12].
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Salmonella -2 WYR AdF 7 Bod g4¥ 2
2 7450 glon, §AA E3 dEdAARE A
727 A thoksity. B3] S. typhi, S. paratyphi A, B, C
8 FAF A% FEY Atole HAAEE A 17
TRE #EEHW, 1 9 gFE 4rdE g3YPse
AFELR A HAY YAFOE F/AET Yok F
el A 2R E = U2 Salmonells 2 F=9] Aoz E
S. enteritidis, S. typhimuriumo] thE-Eo)H, o| =& FUR
ot AAZLER HEE QAT FRFA 4
H3 ok o)} o] thekdt A&e] YolA¢l Salmonella
T FESEE Fdstndt 20008 1958 129714
ARG HY 9 B4 E Bolo 38 @FE 24

B¥ 7959] Salmonlls £H o2 EAYYL, o5 TF
HT B, Cl ¥ DIF Fd &a9em 63579 8F
o2 YA tHTable 1).

7 591 199335 g 1994d717] 237 AFe] RAA
AN FH Salmonella &2 R BRI E ZA}
3 A3} S. typhi(29.8%), S. typhimurium(29.3%), S. enteritidis
(27.4%), 8. hadar(1.5%), S. paratyphi(14%) 2 S. infantis(1.3
%2 ¢oz Byxsigoen, & 13833 & 1,053/ &4
ZHAEERE Ut Rustgct B2 dFgME £
2| ¥ Salmonella B3E % S. typhiz} RFG3L%)EN 713
=A BEEIow, 2459 S entritidis (304%), 959 S.
montevideo (11.4%), 259 S. typhimurium (2.5%)8] €£O.2
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Table 1. Salmonella serovars isolated from local health
center and hospitals in Pusan in 2000

Serogroup  Serovar Sample source Total
Stool Blood Food (%)
B S. typhimurium 2 2( 25)
S. indiana 1 10 1.3)
a S. montevideo 7 2 9(114)
S. infantis 1 10 13)
D1 S. enteritidis 2 2 24( 304)
S. typhi 31 11 42( 53.1)
Total 64 11 4 79(100.0)
EL #FXE U S typhiv} 7V =2 HIEE BEXH
g el 2 S8 447 EQsdn. a@y s

enteritidis7} S. typhimurium HUE o) £L 2¥E Ho|x,
S. typhi7} 531%9 E& EXZ Ugd AL 4 F
Az} Adolatgnt. o|9} 2L Ao Salmonella BHFH A
9 FXEAHe] 2 £ V] gFd A& dxE £
AE o8 AoE AIRETE EF B ATHHE T
A A& BRuEx @8 FFF BY S indiana 157} 2]
Aom, Clitd £34E S. infantis 137} S =gch 2
¥ Salmonella &7-& S. typhis AT i FE9 AHH
+Hfrd FHEEAM e EHACH, S wphie £25F &
A 7HEENA 1%, EAG FHEEANA 1157 &
g|5]of Salmonella & o] FHHE Fil /HAEY FF &
FRE AEe2 Ad 7A=Y 4FR dAFHAH3I)
TEl 54 Salmonella & €¥ E&L Fig 19
Zo| YR 44X EE 9€ Aleld Be] BEHe AF
< Vel 53] 3hd7|Q) 69 18710 £ 7}
2 2Yed 1o 2 3o FAAFY HABRLE
qdoz zARE datst Yx|stg e, 599 167, 7€
1379 o2 w7 BYHIT ojge YzFer vt
w2 1093 129 = & 709 Salmonella &to] £ 5 A
gt et 149, 24, 3¢9 € 1144 247} 37, 57, 67
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Fig. 1. Detection frequency of Salmonella strains isolated
by month in Pusan in 2000.
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3, 54 11710] Fe]He] ZEoA 295 &L =
2 A2k @3 B 38 S typhimuriume 693}
82 7z 114 BeHAT, 38 179 S. indianaz}
gH9eH, @7 Cd &3l S montevideos 34 7)0
687 740l 77} 17 & 8710 FelH itk 9y, T
Dd| &3} S. enterifidis= 5€7 69 3 8€ 47 4744
THHA e, BEHA &2 349, 10€ 182 1292 A
detze g2 dF 18 232 2YHYL
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Table 2. Drug susceptibility of Salmonella sp. isolated from diarrheal patients in Pusan in 2000

No. of strain
Drugs 5. typhi S. enteritidis 5. montevideo S. indiana 5. infantis
(n=42) (n=24) (n=9) (n=1) (n=1)

S M R S M R 5 M R S M R 5 M R

Nalidixic acid (NA) 36 6 0 19 3 2 9 0 0 1 0 0 1 0 0
Tobramycin (NM) 42 0 0 22 1 0 9 0 0 1 0 0 1 0 0
Gentamicin (GM) 42 0 0 23 0 1 9 0 0 1 0 0 1 0 0
Sulfamethoxazole/ Trimethoprim (ST) 42 0 0 22 0 1 9 0 0 1 0 0 1 0 0
Cephalothin (CF) 41 1 0 1B 01 9 0 0 1 0 0 1 0 0
Colistin (CO) 42 0 0 11 13 0 9 0 0 1 0 0 1 0 0
Carbenicillin (CB) 41 2 1 1 0 13 8 1 0 1 0 0 1 0 0
Streptomycin (SM) 7 33 2 14 2 8 2 7 0 0 1 0 0 1 0
Kanamycin (KM) 2 0 0 24 0 0 9 0 0 1 0 0 1 0 0
Amikacin (AN) 2 0 0 24 0 0 9 0 0 1 0 0 1 0 0
Ceftriaxone (CX) 2 0 0 22 1 0 9 0 0 1 0 0 1 0 0
Chloramphenicol (CL) 4 1 0 19 0 5 9 0 0 1 0 0 1 0 0
Ceftazidime (CZ) 2 0 0 22 0 1 9 0 0 1 0 0 1 0 0
Cifrofloxacin (CP) 42 0 0 24 0 0 9 0 0 1 0 0 1 0 0
Amoxicillin/ Clavulanic acid (AC) 41 1 0 16 8 0 9 0 0 1 0 0 1 0 0
Cefoxitin (CE) 42 0 0 24 0 0 9 0 0 1 0 90 1 0 0
Tetracycline (TE) 39 1 2 5 0 9 9 0 0 1 0 0 1 0 0
Cefotaxime (CT) 42 0 0 4 0 0 9 0 0 1 0 0 1 0 0
Ampicillin (AM) 41 0 1 1m0 13 9 0 0 1 0 0 1 0 0
Ampicillin/Sulbactam (AS) 41 1 0 1 13 0 9 0 0 1 0 0 1 0 0
Ticarcillin (TC) 3 5 1 10 1 13 9 0 0 1 0 0 1 0 0

*. G, sensitive; M, moderate; R, resistant
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J02%) oldel B 244 EUIRoD, B3 NM,
GCM, ST, CO, KM, AN, CX, CZ, CP, CE % CT Sol= 5.
typhi] 2E 37t S BATh ol Hlgte FA
Al distd WAEE e S typhi EelF= strepto-
mycind} tetracycline] 24z} 25, carbenicillin, chloram-
phenicol, amoxicillin/clavulanic acid ¥ ampicillin/sul-
bactamof] Z}7t 14 o|qict Re|& S. typhio] vt 7H
v AL Uehd A= streptomycin© 2 A 16.7%
(7F/2%)9 #yawo] #AeAde vefien, tRE
o RUFEBF/0F)E TFES BHAS Ui
223 S. enteritidis®) FA kA I 4L KM,
AN, CP.CE ¥ CT &4 245 EF 74 Jelisliy,
NM, GM, ST, CX % CZ 5ol Z7 235+(95.8%)] el
o] Z4E ehfigiey, CBAM R TCol e 27} 135
(542%)9) Eejgte] WS vEho] Hind =2 WEeS
B4tk g CFe} CLol| 72t 115(45.8%) 2 55(208%)
9] Zelio] WL vehlien, CO% ASH= W< 1f
25 FE o 47 1B3F(42%)9 TElEel B
T o ZAe vehdocth &8, 959 S. montevideo, 15
9] S. indiana B S. infantise= FA LA 25l tsf H&
VR A ekgtom, S. montevideod] 744 CB&F SMof| 242}
13 9 7871 2559 2448, 1349 S, indiana) S.
infantis2] 7% SMel Z+zk 2529 5L vEE AS
AL st S montevideo, S. indigna B S. infantis®] A &
glge]l FAIG 219 Ao 7eAde HEITH
22 E 7959 Salmonella &7 F FA A HAHS B
Q1 S. typhis} S. enteritidis®] W}/ ¥/ Table 31 2. S.
typhi 3% WAFHL 3FFY PYAFLE EFENSH,
TE9} SMef| Zt7t 1349 FEao] @5 A& el
T, Ue®) 153 CBSMTEAM, TCo a4,

= 57
W4de Jepdo] g Egwel vt B Al WS

g=ahn ook

S. enteritidis2] WAEL 9 WAHNA 74 WA7A
9T WAELE EREUT, CBAMTCY 34 WA E
o] 47(16.7%)2 717 =& ¥EE JEeH, CB M,
CL, TE, AM, TC9 6#] WA433 CB, SM, TE, AM, TC4
54 WARe] 27 353:(125%) 8 0.2 BA vehgtl.

Salmonella 27t oA HAAEE AlTd £3k= 2H
F29] YJFY S. typhiv 7 AY, ABAZ AHEH
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Table 3. Resistant patterns of antibiotics against Salmonella

isolates
Serovar Resistant patterns No. o(f%s),trams
5. typhi CB,SM,TE,AM, TC 1( 2.4)
(n=42) TE 1( 24)
SM 1{ 2.4)
S. enteritidis  CB,SM,CL,CZ,TE AM,TC 1( 4.2)
(n=24) CB,SM,CL,TE, AM,TC 3(12.5)
CB,SM,CL,AM,TC 1( 4.2)
CB,SM,TE,AM,TC 3(12.5)
GM/ST,CB,AM,TC 1( 4.2)
CB,AM,TC 4(16.7)
NA,TE 1( 4.2)
NA 1( 4.2)
TE 1( 4.2)

= ampicillin, chloramphenicol, cotrimoxazole %2 quin-
oloned]| WAel #5371 v BuEw 9101 11,20], =]
ol A S FAERY BEG TFEL ol A
A9l AS7F £2) i8] 196 Ee] FAR A A
WA FEFA AAZREY B3 S typhi 43F% am-
plailling Bl 23 1559 A EF FLAdS YEA
the 2 50179 2271 o] & A2 5 ik 28
B AFoa 288 5. fyphi LFF 35E olF Ao W)
S Uehlo] A F1719 ZHS} Zelstu, §3 o8
T 13T 525y FTAY TN WAHS 2o A F[17]
o) Lol $AAo)A E2lHE S nphivt Ao
WA eldde AL A4E + ek

3, B d3o)A 223 nontyphoidal Salmonella= S.
enteritidis 247, S. montevideo 9%, S. infantis 13 T S
indiana 15 §o9, o|5 & S. montevideo, S. infantis R S.
indiana®] ¥e)d RFE FA 219 FFAd AF U
e o)A ¥otoLl, S. enteritidis BT 245F 1357}
ampicillinl] A& B & nontyphoidal Salmonella A 7
Z9] ampicilline] tig WAL 37.1% G} o] 19974
o|[8]7} K% nontyphoidal Salmonella E2]72] 6.9%
7} ampicilline] W& Bths A& Hste @AsHA
2 WAE o3tk

Afe] gaAd e WAaEe: 7FF w7 w
2 ohE BT ohue}k gAY AbEFolu AT e 2t
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wum (25%)8] €08 £ EXE HYon, 4z 1549
S. indiana®} S. infantis7} E2 = A0k
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237 £ 7o) & AR Zh2} 37, 57, 67 R 44
Aol Salmonells &o] Ba|=

Salmonella typhi B8] streptomycing A9 %+ 2059
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Folle S nphid] ZE £HF7 Ze4 s At

S. enteritidis 2152 FAIFAY )3 AL KM,
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