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Table 1. Antimicrobial agents used in this study

Antimicrobial agent Antimicrobial Disk content

group agent (1e)
Penicillins Ampicillin (AM) 10
Ticarcillin (TIC) 75
B-Lagtamase inhibitors Ampicillin/sulbactam 10/10
combination (SAM)
Cephalosporins
Ist generation Cephalothin (CF) 30
Cefazolin (CZ) 30
2nd generation Cefotetan (CTT) 30
3rd generation Cefotaxime (CTX) 30
4th generation Cefepime (FEP) 30
Carbapenem Imipenem (IPM) 10
Aminoglycosides 10
Gentamicin (GM) 10
Amikacin (AN) 30
Quinolones
1st generation Nalidixic acid (NA) 30
2nd generation Ciprofloxacin (CIP) 5
Tetracycline Tetracycline (TE) 30
fOc;late pathway inhibi nﬁziﬁzx;zﬁ()();a;({})e/m 125/23.75
Chloramphenicol Chloramphenicol (C) 30
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Table 2. Annual distribution of Salmonella spp. isolated from diarrhea patients in Incheon from 2004 to 2008

Classification Number ofisolates Total (%)
2004 2005 2006 2007 2008

S. Enteritidis 14 24 21 45 11 115(38.7)

S. Typhimiruim 6 10 14 17 15 62(20.9)

S. Infantis 3 4 8 2 2 19( 6.4)

S. Braenderup 3 - - 6 1 10(3.4)
Other Salmonella spp. 13 22 13 20 23 91(30.6)
Total 39 60 56 90 52 297(100.0)

Table 3. Distribution of Subjects by age

No. of diarrhea No. of diarrhea patients

Age patients (%) isolated from S. Enteritidis (%)
<10 6,652( 61.6) 62( 53.9)
10-19 395(3.7) 15( 13.0)
20-29 352(3.3) 8(7.0)
30-39 386(3.6) 6(5.2)
40-49 670( 6.2) 11(9.5)
50-59 687(6.4) 5(4.3)
>60 1,659( 15.4) 8(7.1)
Total 10,801(100.0) 115(100.0)
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Fig. 1. Antibiogram of Salmonella enterica serovar Enteritidis isolated
from diarrhea patients in Incheon from 2004 to 2008.
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nalidixic acid ¥ WAlo] 443%= 73 =9k ™, ampicillin-
chloramphenicol-ticarcillin (11.3%) % ampicillin-ticarcillin (10.4%)
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Table 4. Annual resistant rates of antibiotics in Salmonella enterica
serovar Enteritidis isolated from diarrhea patients in Incheon from
2004 to 2008

Percentage of resistance isolates

Antibiotics

2004 2005 2006 2007 2008
Ampicillin (AM) 57.1 750 476 133 364
Ticarcillin (TIC) 50.0 750 476 11.1 364
Ampicillin/sulbactam (SAM) 00 167 48 00 00
Cephalothin (CF) 00 125 00 00 182
Cefazolin (CZ) 00 125 00 00 182
Cefotetan (CTT) 00 00 00 00 o1
Cefotaxime (CTX) 00 125 00 00 273
Cefepime (FEP) 00 00 00 00 O.1
Imipenem (IPM) 00 0.0 00 00 00
Gentamicin (GM) 143 00 95 00 182
Amikacin (AN) 00 00 00 00 00
Nalidixic acid (NA) 214 83 381 91.1 818
Ciprofloxacin (CIP) 00 00 00 00 00
Tetracycline (TE) 429 333 95 44 182

Sulfamethoxazole/trimethoprim
(SXT)

Chloramphenicol (C)

00 00 00 00 091

286 417 286 6.7 9.1
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Table 5. Antimicrobial resistance patterns of Salmonella enterica serovar Enteritidis isolated from diarrhea patients in Incheon 2004 to 2008

Number of drug resistant isolates

Resistant patterns Total N (%)
2004 2005 2006 2007 2008
NA 1 1 6 38 5 51(49.0)
TE 1 1 2(1.9)
AM-TIC 1 6 4 1 12(11.5)
AM-NA 1 1 2(1.9)
NA-TE 1 1 2 1 5(4.8)
AM-C-TIC 2 4 3 0 13(12.5)
AM-NA-TE 1 1( 1.0)
AM-NA-TIC 1 1( 1.0)
AM-TE-TIC 2 2(1.9)
AM-C-TE-TIC 1 1( 1.0)
AM-C-GM-TIC 1 1( 1.0)
AM-C-NA-TE 2 2(1.9)
AM-NA-TE-TIC 1 1( 1.0)
AM-SAM-C-TIC 1 1(1.0)
AM-C-GM-TE-TIC 2 2(1.9)
AM-SAM-C-GM-TIC 1 1(1.0)
AM-SAM-CF-CZ-CTX-TIC 1 1(1.0)
AM-CF-CZ-CTX-GM-NA-TE-TIC 2 2(1.9)
AM-SAM-CF-CZ-CTX-C-TE-TIC 2 2(1.9)
AM-FEP-CTT-CTX-C-NA-TIC-SXT 1 1(1.0)
Total 11 21 18 45 9 104(100.0)
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ABSTRACT : Antimicrobial Resistance and Multidrug Resistance Patterns of Salmonella enterica sero-
var Enteritidis Isolated from Diarrhea Patients, Incheon
Kyoung-Wha Hwang*, Bo Young Oh, Jung Hee Kim, Myeong Hee Kim, Seung Jegal, Eun
Ju Lee, Eun Jung Lee, Nam Kyu Cho, Jong Myoung Go, and Yong Hee Kim (Incheon Insti-
tute of Health and Environment, Incheon 400-102, Republic of Korea)

This study describes the antimicrobial susceptibility and multidrug resistance patterns in 115 isolates of Sal-
monella enterica serovar Enteritidis from diarrhea patients in Incheon from Jan. 2004 to Dec. 2008. Overall, the
highest rate of resistance was found to the following antimicrobial agents: nalidixic acid 54.8%, ampicillin
40.0%, ticarcillin 38.3%, chloramphenicol 20.9%, and tetracycline 17.4%. 91% (104 isolates) were resistant to
one or more antimicrobial agents tested. Among the described antimicrobial resistant patterns, the predominant
patterns were only nalidixic acid (44.3%), ampicillin-chloramphenicol-ticarcillin (11.3%,) and ampicillin-ticar-
cillin (10.4%). Overall, the resistant rate to one drug was 51.9%, two drugs 18.2%, three drugs 14.5%, four

drugs 5.8%, and five or more drugs 9.7%.



