J. Fd Hyg. Safety 17(2), 61-70 (2002)

ME ALY MALSIXIOAN 228t Atmidate] SN ZieMo| WEY M35t S0
M| . BT - ERE - Fis

AT,

SELA HABZATE

Antibiotic Susceptibility of Salmonella spp. Isolated From Diarrhoea
Patients in Seoul From 1996 to 2001
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Seoul Metropolitan Government Research nstitute of Public Health and Environment

ABSTRACT - In order to investigate the classification and antibiotic resistance of Salmonella species, 718 isolates were
isolated from patient in Seoul from 1996 to 2001. The two hundred and ninety eight isolates (41.5%) were identified as
Sal. Enteritidis, followed by Sal. Typhi 218 isolates (30.4%), and Sal. Typhimurium 87 isolates (12.1%). The identified
Salmonella species were most resistant to tetracycline (32.7%), followed by streptomycin (28.0%), ticarcillin (18.1%) and
ampicillin (12.4%). Among isolates, 34.7% of Sal. Enteritidis were resistant to tetracycline, 32.3% to streptomycin, 23.2%
to ticarcillin, 13.5% to ampicillin, respectively. 13.8% of Sal. Typhi were resistant to streptomycin, 10.6% to tetracycline,
respectively. 66.7% of Sal. Typhimurium were resistant to tetracycline, 42.5% to streptomycin, 28.7% to ticarcillin, 26.4%
to ampicillin and 17.2% to chloramphenicol, respectively. Of 718 isolates, 324 isolates (45.1%) were resistant to 1 or
more drugs and 64 isolates (19.8%) were resistant to 1 drug, 132 isolates (40.7%) were resistant to 2 drugs, 50 isolates
(15.4%) were resistant to 3 drugs, 27 isolates (8.3%) to 4 drugs, 27 isolates (8.3%) to 5 drugs, 22 isolates (6.8%) to 6
drugs. The most prevalent multiple resistant pattern was tetracycline-kanamycin (35.5%), followed by tetracycline-
kanamycin-ticarcillin (8.3%), and tetracycline-kanamycin-ticarcillin-ampicillin (7.4%). Antibiotic resistant rate of Sal.
Typhimurium was 73.6%, followed by Sal. Enteritidis 53.7% and Sal. Typhi 19.3%. Most Sal. Enteritidis was resistant
to 1 drug or 2 drugs, whereas Sal. Typhi and Sal. Typhimurium were more resistant to 5 (16.7%) or 6 drugs (26.6%).
The old generation antibiotics such as ampicillin, tetracycline, and streptomycin were annually more resistant than the
new generation antibiotics such as ceftriaxone, ciprofloxacin or cefoxitin.
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Table 1. Classification of Salmonella species isolated from

patients from 1996 to 2001

Classification No of Isolates Total

1996 1997 1998 1999 2000 2001 (%)

Sal. Agona 1 1(0.1)
Sal. Ahmadi 2 2(0.3)
Sal. Anatum 1 1(0.1)
Sal. Bardo 1 1 2(0.3)
Sal. Bareilly 2 2(0.3)
Sal. Benin 1 1(0.1)
Sal. Bergedorf 1 1(0.1)
Sal. Blegdam 1 1(0.1)
Sal. Braenderup 2 1 304
Sal. Brandenburg 1 1(0.1)
Sal. Budapest 1 1(0.1)
Sal. Derby 1 1 1 3(0.4)
Sal. Djugu 1 1(0.1)
Sal. Eingedi 2 2(03)
Sal. Enteritidis 12 10 51 135 58 32 (jlg i.)
Sal. Essen 1 1(0.1)
Sal. Give 1 1(0.1)
Sal. Haardt 1 1 2(03)
Sal. Hadar , 1 1(0.1)
Sal. Heidelberg I 1(0.1)
Sal. Hillingdon 5 5(0.7)
Sal. Hoghton IT 1 4 5(0.7)
Sal. Infantis 2 9 11(1.5)
Sal. Istambul 1 1(0.1)
Sal. Kentucky 1 1(0.1)
Sal. London 1 1(0.1)
Sal. Maleagridis 1 1(0.1)
Sal. Mbandaka 1 1 2(0.3)
Sal. Montevideo 1 1 3 50.7)
Sal. Moscow 3 3(0.4)
Sal. Nieukerk 1 1(0.1)
Sal. Ohio 9 3 12(1.7)
Sal. Paratyphi A 2 1 3 3 2 11(1.5)
Sal. Ruanda 1 1(0.1)
Sal. Schwarzengrund 2 3(0.4)
Sal. Senftenberg 2 3 3 8(1.1)
Sal. Seremben 2 2(0.3)
Sal. Somone 1 1(0.1)
Sal. Stanley 1 1(0.1)
Sal. Thompson 3 3(0.4)
Sal. Typhi 10 15 73 51 19 50 (,f éi)
Sal. Typhimurium 7 7 18 42 10 3 (li?l)
Sal. Uppsala 1 1(0.1)
Sal. Virginia 2 2(0.3)
Sal. Wien 1 1(0.1)
Sal. Welteverden 1 1(0.1)
Sal. Yeerongpily 1 1(0.1)
Unknown 1 1(0.1)
Total 35 40 160 285 105 94 (Z(l)g)
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Fig. 1. Annual distribution of Sal. Eteritidis, Sal Typhi and
Sal. Typhimurium isolated from patient in Seoul from
1996 to 2001.
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Fig. 2. Antibiotic susceptibility of Salmonella spp. isolated from patients in Seoul from 1996 to 2001.
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7} =ke ) streptomycin(S) 28.0%, ticarcillin(TIC)
18.1%, ampicillin(AM) 12.4%, chloramphenicol(C) 7.5%,
nalidixic acid(NA) 5.8%, cephalothin(CF) 4.0%, trimethoprim/
sulfamethoxazole 3.5%, ampicillin/clavulanic acid(AMC) 3.2%,
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Fig. 3. Annual antibiotic resistant rates of Sal Enteritidis
isolated from patient in Seoul.
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Fig. 4. Annual antibiotic resistant rates of Sal. Typhi isolated
from patient in Seoul from 1996 to 2001.
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Fig. 5. Annual antibiotic resistance of Sal. Typhimurium
isolated from patients in Seoul from 1996 to 2001.
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24 WA 705+(43.8%), 34 Ul 215(13.1%), 44 WA
1653(10.0%), 54 WA 97(5.6%), 123 6xHd 35
(1.9%)°1Ath 71 22 uid e TeK 8585
36.3%)°1.2H, TIC WA (165 10%), Te-K-TIC-AM W~
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o]t tAl W& 74.4%0]ATt.
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om, o] & v WA 145(33.3%), 24 WA 12(28.6%),

Table 2. Multiple antibiotic resistant patterns of Sa/monella spp
isolated from patients in Seoul from 1996 to 2001

Multiple resistant pattern Number of isolates

AM 1
AMC 6
C 1
CF 11
cIp 1
FOX
GM
NA 14
SAM 4
SXT
TIC 17
AM-TIC
CF-AMC
CF-C
CF-FOX
CE-TIC
FOX-CF
SAM-GM
SAM-TIC 1

Te-K 115(35.5%)*
TIC-AM 1
TIC-NA
AM-CF-AMC
AM-TIC-AMC
AM-TIC-C
AM-TIC-SXT
Te-K-AMC
Te-K-C
Te-K-CF
Te-K-NA
Te-K-SXT
Te-K-TIC 27(8.3%)

Te-K-AM-C 1

Te-K-CF-C 1 27
Te-K-CF-NA 1 (8.3%)
Te-K-TIC-AM 24(7.4%)
AM-CF-TIC-AMC-NA
Te-K-AM-SXT-C
Te-K-AM-SXT-NA
Te-K-CF-C-FOX
Te-K-CF-SAM-C
Te-K-TIC-AM-AMC
Te-K-TIC-AM-C
Te-K-TIC-AM-GM
Te-K-TIC-AM-NA
Te-K-TIC-AM-SXT
Te-K-SAM-FOX-CRO

64
(19.8%)**

~] -

—

132
(40.7%)

— o e N e

50
(15.4%)

W O N~ = N = W e

27
(8.3%)

— N = 00 N — = e e e
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Table 2. Continued

Multiple resistant pattern Number of isolates

Table 3. Multiple antibiotic resistant patterns of Salmonella
Enteritidis isolated from patients in Seoul from 1996 to 2001

Te-K-AM-CF-SAM-AMC 1
Te-K-TIC-AM-AMC-C
Te-K-TIC-AM-CF-SXT
Te-K-TIC-AM-NA-C
Te-K-TIC-AM-NA-SXt

4

2

1 22

4
Te-K-TIC-AM-SAM-AMC 2

1

2

1

3

1

1

1

(6.8%)

Te-K-TIC-AM-SAM-C
Te-K-TIC-AM-SAM-NA
Te-K-TIC-AM-SXT-C
Te-K-TIC-AM-SXT-NA
Te-K-TIC-AM-SAM-C
Te-K-TIC-AM-NA-SAM-SXT
Te-K-TIC-AM-SXT-CF-FOX-GM 1(0.3%)
Total 324 324(100%)

*: percentage of resistance isolates, **: percentage of multiple drug
resistance.

1(0.3%)

3A WA 87(19.0%), 44 WA 15:(2.4%), A WA 65+
(143%) 22 64 WA 15:24%)°1dct oAl WA &
71 e W e TeK W4T Te-K-NA WAool zt
TF(16.7%)2 71 whow, 24 o9l thA| Aol
66.7%°] A}

Sal. Typhimurium®] A that ohAl WA Fde
Table 59 2Tt F 875 F 645(73.6%)°0* FAYAol
gk WS vepliglen, o] F 2Al WAL 45(6.3%), 2
A WAL 325(50.0%), 38 WA 7R(10.9%), 44 WA 4
F6.3%), 5A WA 8F(125%) 2T 64 WA 9F
(14.1%)°1Ach. TAl Uid R 5 7F B2 2 TeK
WAool 327(50%)= 7Y B3k, 24 o)4ke] oAl Ui
°] 93.7%% A3}

L

A 208 FQ ARdES 2ol 27t € RS T
AE A diiR 35 dd AF A9 Edn A
7b e Aoz FHAG ojF b Hol wAshe 4t
zdle} ¥HF L2 Sal. enterica serovar Enteritidis, Typhi-
murium % Heidelberge]™, ti¥-E-& AAlske Andals
ojtt. dAl MY ®ol IAste EHF S Sal enterica
serovar Enteritidis(Sal. Enteritidis)2 =ollA A3l L
© HEFAAY Anduze] #9028 X5 e A55E
Aoty 2 IS ¥R FHAYGT = E dE
SANA Sal. Enteritidis®] #28] B3t F718k= 5 o] +

Multiple resistant pattern No of isolates

AM !
AMC )
CF 3
oM 7 41(25.6%)**
NA 10(3.4%)*
SAM 5
TIC 16(5.4%)
AM-TIC >

1
TIC .
SAM-GM 1 70(43.8%)
TeK 58(19.5%)
TIC-AM .
TIC-NA )
AM-TIC-AMC 3
AM-TIC-C |
AM-TIC-SXT 1
Te-K-AMC . 0
Te-K-C | 21(13.1%)
Te-K-NA |
Te-K-SXT 13(4.4%)
Te-K-TIC |
Te-K-AM-C ! :
Te-K-TIC-AM 15(5.0%) 16(10.0%)
Te-K-SAM-FOX-CRO 1
Te-K-TIC-AM-AMC 2
Te-K-TIC-AM-C ) 5(5.6%)
Te-K-TIC-AM-NA 4
Te-K-TIC-AM-SXT )
Te-K-TIC-AM-SAM-AM 2 -
Te-K-TIC-AM-AMC-C 1
None 138(46.3%)
Total 208

*: percentage of resistant isolates, **: percentage of multiple drug
resistance

o ot 7Hg5ol HAAE FAFAE HolaL YUk
1996 dHE] 20013712 Amdle} Be)lAg== 19983 F-F
F&3to], 99@ 284707 P wgtoen 98 1607,
200063 10573, 2001 94710] ZHEHATE 2001l Al
dolde EbA fog ta HAEUGT) WA AES
BYo, gkog pke e Amdeld 74Eo] AAEL Q)
o 3 FEFE A teFsle], 19990 3280 HE
HALL, 20008 14% 1998 125, 19973 9%, 20013 8
ZF 283 1996 6501t} olF vid S AE L Sal
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Table 4. Multiple antibiotic resistant patterns of Salmonella
Typhi isolated from patients in Seoul from 1996 to 2001

Multiple resistant pattern ~~ No of isolates

AMC 3
C
CF
CIP
FOX
NA
TIC

14(33.3%)

CF-AMC
CF-C
CF-FOX 12(28.6%)

Te-K

Te-K-CF

8(19.09
Te-K-Na (19.0%)

Te-K-CF-C 1(24%)

Te-K-AM-SXT-C
Te-K-AM-SXT-NA
Te-K-CF-C-FOX
Te-K-CF-SAM-C
Te-K-TIC-AM-C

1
5
1
1
2
1
1
1
2
SAM-TIC 1
7
1
7
1
1
1
1 6(14.3%)
1
2

Te-K-TIC-AM-CF-SXT 1 1(2.4%)

None 176(80.7%)

Total 218

Table 5. Multiple antibiotic resistant patterns of Salmonella
Typhimurium isolated from patients in Seoul from 1996 to 2001

Multiple antibiotic resistant pattern No of isolates(%)
AMC 1
CF 1
SAM 1
SXT 1
Te-K 32(36.8%)
AM-CF-AMC 1
AM-TIC-AMC
Te-K-SXT
Te-K-TIC
Te-K-TIC-AM
Te-K-TIC-AM-C
Te-K-TIC-AM-GM
Te-K-TIC-AM-SXT
Te-K-AM-CF-SAM-AMC
Te-K-TIC-AM-C-AMC
Te-K-TIC-AM-C-NA
Te-K-TIC-AM-C-SAM
Te-K-TIC-AM-SAM-NA
Te-K-TIC-AM-C-SXT
Te-K-TIC-AM-C-SAM
None 23(26.4%)
Total 87

4(6.3%)

32(50.0%)

7(10.9%)

4(6.3%)

8(12.5%)
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