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ABSTRACT - Antimicrobial susceptibility and multiple drug resistance patterns have been carried out on total of
364 isolates of Salmonella enterica serovar Enteritidis isolated from foodborne patients in Seoul from 2001 to 2005.
Overall, the highest percentage of resistance was found to the following antimicrobial agents: streptomycin (46.7%),
ampicillin (37.3%), ticarcillin (36.7%), tetracycline (36.0%), nalidixic acid (20.7%), chloramphenicol (13.3%),
amoxicillin/clavulanic acid (6.7%) and Ampicillin/sulbactam (4.0%). Seventy five percentage of isolates were found
to be resistant to one or more of the antimicrobes tested. The resistant rates to nalidixic acid and chloramphenicol
in S. Enteritidis tested were annually increased but the resistant rate to tetracycline was decreased and the resistant
rates to streptomycin, ampcilin and ticarcillin were remained steadily. The most frequent patterns of multiresistant
isolates were only nalidixic acid resistant (18.0%) and streptomycin-tetracycline (18.0%), streptomycin-ampicillin-
ticarcillin (10%), and ampicillin-ticarcillin (5.5%). Overall the resistant rates of 1 drug was 19.3%, 2 drugs 24.7%,
3 drugs 6.7% and 4 or more drugs 24.0%. The resistant rates of 1 drug and 2 drugs in 2005 were increased

dramatically.
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Enteritidisy= AAAle] 24 H-FHS dod Free S7i8
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Table 1. Antimicrobial agents used in this study

Faol uwlgl API 20E(France, bioMerieux)s F712 A&
stk Alslel Agld o Adrdelgaos HE Ay
o2 WHOS| &34 whiel] ]3] S Enteritica® 0%
Akt

SHiN| Zt==MAIE

AN dFe A A E-L Kirby-Baverd] disc
diffusion method 2 A3 &, A 8+#+S tryptic soy
agar(Difeo, USA)! FE3le] 37°CollA 24417H4 23] Al
lo] £ Be)Ede-S #oldk 3 Mueller Hinton broth
(Difeo, USAYI HE315 37°C 150rpmoE 3~4r7F #E
wjusly F5%E MacFarland scale 0.52 XA3}HC} W
e @S Mueller Hinton agardl] F3F =g & 341
A t23E ZElFol 37°ColM 18412 widskal + oA
(inhibition zone)E =43l NCCLSH| w} ZAjodi
£ #53th

2 Aol AREE A T2 Table 13 7ol F
16&(BBLY2 AM&-314TH

2 =

AMtpdiplarto] SXEHE B

2001 35E] 20053714 AH-AY 255 Sxlelx FEaE
@u@a}_hﬁ_g 6:]7-]6‘]-%—1 524 ¥ Table 29]. 9}}1;} Z=
364779 Ardelsgo] EElH] oM, o]F S Enteritidist
1507(41.2%)2 7P o] 8838502, S Typhi 88F

Antimicrobial agents Concentration (ug/disc) Class*
Cephalothin(CF) 30 pg Cephem
Ceftriaxone(CRO) 30 pg Cephem
Cefoxitin(FOX) 30 ug Cephem
Gentamicin(GM) 10 ng Aminoglycoside

Kanamycin(KM) 30 pg Aminoglycoside
Streptomycin(SM) 10 g Aminoglycoside
Amikacin(AN) 30 pg Aminoglycoside
Ampicillin(AM) 10 pug Penicillin
Ticarcillin(TIC) 75 ug Penicillin
Amoxicillin/clavulanic acid(AMC) 30 ug [3-lactam/B-lactamase inhibitor combination
Ampicillin/sulbactam(SAM) 20 pg [-lactam/pB-lactamase inhibitor combination
Chloramphenicol(CM) 30 ug Phenicol
Ciprofloxacin(CIP) Sug Quinolone
Nalidixic acid(NA) 30 pug Quinolone
Tetracycline(TE) 30 ug Tetracycline
Trimethoprim/sulfamethoxazole(SXT) 1.25/23.75 ug Folate pathway inhibitor

*Performance Standards for Antimicrobial Suseptbility Testing, by NCCLS, 2002.
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Table 2. Serological distribution of Salmonella spp. isolated from foodborne patients in Seoul between 2001 and 2005

" Number of isolates

Classification Total(%)
200t 2002 2003 2004 2005
Sal. Enteritidis 32 60 10 7 41 150(41.2%)
Sal. Typhi 50 10 4 14 10 88(24.2%)
Sal. Typhimurium 3 8 12 1 7 31(8.5%)
Other Samonella spp. 9 58 7 7 14 95(26.1%)
Total 94 136 33 29 72 364

(24.2%), S. Typhimurium 345(8.5%) 22| 7]e} A=y
20| 957(26.1%)5 AAEIAT. d=EZE 200210
1367(37.4%)2 71§ ol EedEien, 2001d 945
(25.8%), 20053 725(19.8%), 20033 335(9.1%) L)L
20024 29F(8.0%) wolATh HEF WX S Enteritidis®]
2 &E 20059 56.9%= 7P =, 2002 44.1%,
20019 34.0%, 20033 30.3% = 20043 24.1% <=o|3iTh

A 2=y

20017E 2005A7H4] A& Al AFE EXeA &)
& 1505¢] S. Enteritidis®] 34 743 Aa= Fig. 13}
zh.

SM WA= 705:46.7%)F 7FE E3%er, AM 565
(37.3%) TIC 553(36.7%), TE 545(36.0%), NA 313
(20.7%), CM 205-(13.3%), AMC 10(6.7%) ¥ SAM 6F
(4.0%)°131cF.

A= YL Table 33 Z9kth S Enteritidisof| A1

Z7 oA CME 2001 3.1%, 20029 5.0%, 20033
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57.1%0A4 20053 24%= 08| FA3] Aok we
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vepiglon, 14 Aol 3F 295(19.3%), 244 o1 4%
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Fig. 1. Antibiogram of Salmonella enterica serovar Enteritidis isolated from foodborne patients in Seoul from 2001 to 2005.
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Table 3. Annual resistant rates of antibiotics in Salmonella enterica serovar Enteritidis isolated from foodborne patients in Seoul
from 2001 to 2005

Percentage of resistant isolates

Antibiotics

2001 2002 2003 2004 2005
Chloramphenicol 3.1 5.0 0.0 14.3 34.1
Ciproflxacin 0.0 0.0 0.0 0.0 0.0
Ampicillin 25.0 40.0 20.0 85.7 41.5
Amikacin 0.0 0.0 0.0 0.0 0.0
Ampicillin/sulbactam 6.3 6.7 20.0 0.0 0.0
Cephalothin . 0.0 1.7 0.0 0.0 0.0
Ticarcillin 25.0 383 40.0 85.7 415
Trimethoprim/sulfamethoxazole 0.0 33 0.0 0.0 0.0
Amoxicillin/clavulanic acid 12.5 10.0 0.0 0.0 0.0
Tetracycline 313 65.0 0.0 57.1 2.4
Kanamycin : 0.0 1.7 0.0 0.0 0.0
Nalidixic acid 9.4 5.0 0.0 14.3 58.5
Streptomycin 28.1 68.3 20.0 714 34.1
Cefoxitin 0.0 1.7 0.0 0.0 0.0
Ceftriaxone 0.0 0.0 0.0 0.0 0.0
Gentamicin 0.0 1.7 0.0 0.0 0.0

Table 4. The multiple drug resistance pattern of Sal. enterica serovar Enteritidis isolated from foodborne patients in Seoul from 2001
to 2005

2001 2002 2003 2004 2005 Total %
NA 2 2 1 22 27 18.0
TE 2 2 1.3
AM-TIC 6 1 1 8 5.3
NA-TE 1 1 0.7
NA-SAM 1 1 0.7
SM-TE 3 24 27 18.0
AM-AMC-AMC 1 1 2 13
AM-CM-TIC 1 1 2 13
AM-SM-TIC 1 1 1 3 2.0
AM-SM-TE _ 1 1 0.7
AM-TIC-SM 1 1 0.7
AM-TIC-CM 1 1 0.7
AM-TE-TIC-NA 1 1 0.7
SM-AM-TIC-AMC 1 1 0.7
SM-AM-TIC-CM 1 1 13 15 10.0
SM-TE-AM-TIC 2 4 4 10 6.7
SM-TE-AM-TIC-AMC 2 2 13
SM-TE-AM-TIC-CM 1 1 0.7
SM-TE-AM-TIC-SXT 1 1 0.7
SM-TE-AM-TIC-SAM-AMC 2 1 3 2.0
SM-TE-AM-TIC-CM-SAM-AMC 1 1 0.7
SM-TE-AM-TIC-SAM-AMC-CF-KM-GM-SXT-FOX 1 1 0.7
None 17 1 9 1 38 25.3
Total 32 60 10 7 41 150 100

Ay thAA WEkE Table 59 72tth 2001800 ATk 2001 A0 44 o]Ato] 18.8%, 2002 20%, 2003

327 47%7F WAolded ) 2000 605%F 81.7%, 2003 %, 20043 57.1%, 200513 31.7%=E  20043d-2005

W10 10.0%, 20043 100%, 2005 97.6%7F WAde] 2001-2003132] 1.5-38 Z7isidch 24 A4S 2002439
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Table 5. Annual distribution of multi drug resistance of Sal.
enterica serovar Enteritidis isolated from foodborne patients in
Seoul from 2001 to 2005

Number of drug resistant isolates
2002 2003 2004 2005

Multiple drug
resistance 2001

Total

1 drug 4 2 0 1 22 29(19.3%)
2 drugs 3 31 0 1 2 37(24.7%)
3 drugs 2 4 0 1 3 10(6.7%)
4 drugs 4 5 1 4 13 27(18.0%)
5 drugs 0 4 0 0 0 4(2.7%)
6 drugs 2 1 0 0 0 3(2.0%)
7 drugs 0 1 0 0 0 1(0.7%)
8 drugs 0 1 0 0 0 1(0.7%)

None 17 11 9 0 1 38(25.3%)

Total 32 60 10 7 41 150
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WY ElE YL S Enteritidis® WE]FEAA Abmdlelsol
FAE AAFL e ASE Aol

19893 HE] 1993\ 7kA] B TAHTWNA S, Enteritidis
o oF AEE A= 493%S ATk BIEHYoH ),
Terajima &' Y¥olA] S Enteritidis®] Rl=x= 1988
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217k 37%9) 48%% FORHUDL B wdle] B Aro] fAlsE
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Enteritidis”} 48.2%°1%1 2™, S. Typhimurium®] 28.6%%
AXBIEem ™ 1993, 19973 2L 20003 Zak QA
BolE ardalLEas S Enteritidis® BlES 36.2% S
Typhimurium®- 31.5%C]1ATH?. Erdem 52 2000W15¢
20029714 El710M Hele AmdeldE S Enteritidis7t
47.7%, S. Typhimurium 34.7%, S. Paratyphi 6.0%, S.
Typhi 2.9%0°1%.0m2 FEY Qroy Ry Andzid
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2K A ok e 199195 E] 19987k A7
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o
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SAM 2.0% olo & Ao A WA ol Aolzt
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TIC WAE 232%N04 386%2 AM WA 13.5%¢°] 4
39.3%2, NA W4 5.6%04 22.1%Z, CM W4 7.7%¢ll
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2 FM 102%0)813 B3E|9 oM 1993dRE 200147}
A FEAAM E3 dndeige YA HE-e SM
75.7%, AM 659%, CB 634%, CM 9.8%, TE 61%,
SXT 4.9%C1Qtal Harsted 2 AFuc) o w2 A4
WAE Bk 28y Yang 572 U S80I Ee)g
S. Enteritidis®] 3AA WAL sulfisoxazole 92.%, AM
21.4%, TE 14.3%, SM 14.3%C]|Qt} Basie] B Agn
o} Wgtch o)e} e Azs Alga FEl AMgste A
A ztolol] & A FEolAM AZHIHE AREE A
Z5ol wet WAdel Aolrt sle Aoz AlZEh

Shaheen 7%= 7|2wollA 223t S, Enteritidis PT 4
o] A HAHEES GM 78.9%, KM 42.1%, SXT 52.6%,
SM 94.7%, Trimethoprim 68.4%, TE 31.6%%}2. X 113}
A fARE A%E BYow Nair 3772 Q4 9 S
Enteritidis®] A W4 &2 AM 37%, CF 26%, CTX
7%, TE 22%= & 433 o 4d3E sl

2 2000 B 20023 7HA] El7|lA EEE S
Enteritidis®] A WA &L AM 16.6%, CM 9.1%,
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Gl Eulsl S Enteritidis®] F8A WAHE&LS AM
6.3%, KM 32%, SM 32%, Sulfadiazine 9.5%, TE
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AM 1.1% % CM 1.1%9] 22 WSS 2usid). &0
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ERAATFY, Wl 7)ollA £2]E Sal. Enteritidis®] 1.8%%0] 1
Al o)de] FgAA WAd-S YA, AM WS 2.9%

olglth IE FElAE HaE e WYEe

o

Uehllo] S @Al geel Az £EUe & 5 A9
o). ols} 7o) B TS Zol7) Slale A%Hal
Al et ol Zasitkn AzkEc. B9 JIuss)

du=o)x 223t S Enteritidis THIWAE-gollA 24042
1981 1.0%14 1988 1.6%2 34 WAL 0.5%A
3.0%2 Z7letgrhal Barskg oo, '

oS E3ele] & u) S Enteritidise A RdelEe] F
2 fdde] He Fo3 Andel HFHow 20033 F
=2 2003 oA 20034 o] F EElwdle B Ao|7t
AAJTE ZF 2003 o]Hl= FABA A Hgo] H A
=Y "ol 2003 o]Fof= oS Eajrol A
WAS VeRAITE S 2003 o]HdllE 24 ol4te] tiA
o] Agk vhd 2003d o) Folle NA Dl 44
Ude] oiFEg xAste vz o)), o)t HEe o
#He o 20043 ©]F2| S Enteritidis 7 200 ©]H<]
w3 Y e FAA Td 2 oY s e
o o] o g AW WAolgtn AztEh whEhA S,
Enteritidis®] X|&2¢l 8k B2 S Enteritidis®l ]3h
Ay oS S8l vlg- Fasts AzkEoh

2229
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