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ABSTRACT

Objectives: Antimicrobia resistance and multidrug resistance patterns have been studied with a total of 189
samples of Salmonella Enteritidis and Salmonella Typhimurium isolated from diarrhea patients in Incheon from
2008 to 2012.

Methods: Antimicrobia resistance tests were determined by Disc Diffusion method.

Results: The serological distribution of Salmonella spp. showed 108 strains (30.1%) of S. Enteritidis, 81 strains
(22.6%) of S. Typhimirium, eight strains (8.0%) of S. Typhi, 11 strains ( 3.1% ) of S. Paratyphi, and the 151
other strains (42.1%). The separation rate of Salmonella spp. by year showed 14.5% (52 strains) in 2008, 13.6%
(49 strains) in 2009, 22.8% (82 dtrains) in 2010, 25.3% (91 strains) in 2011, and 23.7% (85 strains) in 2012.
Additionally, the separation rate of S Enteritidis and S Typhimirium in 2010 was the highest. The Salmonella
spp. isolated from diarrhea patients showed significant differences according to age (p<0.05), gender (p<0.01)
and medica indtitution (p<0.05). The highest resistance was found to the following antimicrobia agents:
imipenem 77 strains, ampicillin 47 strains, ciprofloxacin 34 strains, nalidixic acid 29 strains for S. Enteritidis,
and ampicillin 45 srains, ndlidixic acid 45 srains for S Typhimurium. Separated S Enteritidis and S
Typhimurium resistance to the antibiotics by the year showed significant differences (p <0.05). The patterns of
multidrug resistance rates were 43.1% (47 strains) for one drug, 8.3% (9 dtrains) for two drugs, 11.0% (12
gtrains) for three drugs, 15.62% (17 strains) for four drugs, and 13.7% (15 strains) for five or more drugs for
S Enteritidis. For S Tyhpimurium, the rates were 15.0% (12 strains) for one drug, 10.0% (8 strains) for two
drugs, 6.3% (five strains) for three drugs, 18.7% (15 strains) for four drugs, and 23.8% (19 strains) for five or
more drugs.

Conclusion: The antibiotic resistance issue is directly related to peopl€e's lives. Thus, the usage of antibiotics
should be reduced in order to manage antibiotic resistance.

Keywords: Salmonella Enteritidis, Salmonella Typhimurium, diarrhea patient, antimicrobial resistance,
multidrug resistance
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Table 1. Serologica distribution of Salmonella spp. isolated from diarrhea patients in Incheon from 2008 to 2012

Number isolated from diarrhea patients

Classification Total
2008 2009 2010 2011 2012

S Enteritidis 1n 23 32 25 17 108(30.1)
S Typhimirium 16 12 21 20 12 81(22.6)

S Typhi 1 0 3 3 1 8 (22

S Paratyphi 1 0 2 8 0 11 (3.1
Other Salmonella 23 14 24 35 55 151(42.1)
Total 52 49 82 91 85 359(100.0)

Table 2. Distribution of Salmonella spp. isolated from diarrhea patients in Incheon by age, gender and medical institution

Organisms
L o ) . Other Total X
S Enteritidis S Typhimurium S Typhi S Paratyphi Smondla
09 62 47 1 4 73 187
10-19 8 4 0 2 10 24
20-29 6 4 2 1 8 21
Age 30-39 5 2 1 0 6 14 37.934*
40-49 10 5 0 0 14 29
50-59 1 10 3 4 14 42
60 over 6 9 1 0 26 42
male 57 46 8 8 76 195
Gender 9.500**
female 51 35 0 3 75 164
hospital 104 77 8 10 135 334
medical
o 0 1 0 0 5 6 69.951*
ingtitution
hedlth center 4 0 1 19
" p<0.05, ~* p<0.01

AP em ? Zap o A HeEE AR WA= 1957(54.3%), A= 1647 (45.7%)= A
dEkt & S Entenitidis’t 36.2%, S Typhimurium H7kol] f2]3 2}o]E HATHp<0.01). 2|7 7]#<l
o] 315%°]tt? 2000414 20023714 7]l 79 WY 334F (93.0%), oUFS 67 (1.7%),
A E2lE Andayt F S Enteritidis’t 47.7%, S HALE 1957 (5.3%)= UER} o57]8 7kl <]
Typhimuriume] 34.7%°]11.01 2 FEIL oo 4 3 2o)7} YERTHp<0.05). & 59 2004l
2 ArdElht § S Enteitidis’h 37.9%%.0.H, Al 2008d71A] AALEEAFo| A H2]E S Enteritidis
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Table3. Annua digtribution of antibiotics in S
Enteritidis from diarrhea patients in Incheon
from 2008 to 2012

Table4. Annua  distribution of antibiotics in S
Typhimurium from diarrhea patients in Incheon
from 2008 to 2012

Frequency of antibiotics resistance
2008 2009 2010 2011 2012 Tota

Antibiotics

Frequency of antibiotics resistance
2008 2009 2010 2011 2012 Tota

Antibiotics

Ampicillin (AM) 4 1 13 7 12 47
Amoxicillin/
Clavalanicacid O 0 0 0 0 0
(AMC)
Ampicillin/
Sulbactam 0 3 2 7 4 16
(SAM)*

Cephdothin (CF) 2 3 4 2 1 12
Cefotaxime
(CTX)* 3 0 0 0 0 3

Cefotetan (CTT) 1 3 1 17
Cefoxitin (FOX)* 0 0 0 0 0
Cefazolin (CZ) 2 3 5 2 1 13
Cefriaxzone
(CRO)* 0 0 1 0 1 2

Imipenem (IPM)* 0 20 19 22 16 77
Chloramphenicol
©
Gentamicin
(GM)*
Amikacin (AN) 0 0 0 0 0 0
Nalidixic acid
(NA)*
Ciprofloxacin
(Cipy*
Tetracycline
(e
Trimethoprim/
Sulfamethoxazole 1 0 0 0 0 1

(SXT)*

9 4 13 2 1 29

Ampicillin (AM) 11 8 9 10 7 45
Amoxicillin/
Clavdanicacid O 0 0 0 0 0
(AMC)
Ampicillin/
Sulbactam 1 4 1 5 6 17
(SAM)*

Cephdothin (CF) 2 1 2 0 2 7
Cefotaxime
(CTX)* 1 0 0 0 0 1
Cefotetan (CTT) O 0 0 0 0 0
Cefoxitin (FOX)* 0 0 0 0 0
Cefazolin (CZ) 1 1 2 0 0 4
Cefriaxzone
(CRO)* 0 0 0 2 0 2
Imipenem (IPM)* 0 6 7 3 4 20
Chloramphenicol 8 4 4 6 3 25
©
Gentamicin
(GM)* 8 0 0 0 0 8

Amikacin (AN) O 0 0 0 0 0
Ndlidixic acid
(NA)*
Ciprofloxacin
(CIPy*
Tetracycline
(TE)*
Trimethoprim/
Sulfamethoxazole 5 1 0 0 0 6
(SXT)*

oo
©
©
N
~
&

o
I
[N)
[N
N

n

* p<0.05

ampicillin 475, ciprofloxacin 345, ndidixic acid
205 FolQith ES dxEWEE HW 2008d -
ampidllin®} ndlidixic acid, 20093 imipenem, ampidllin
9} tetracycling, 2010< imipenem, ampicillin2} ndlidixic
acid, 2011 imipenem, nalidixic acide} ampicillin,
20123 imipenem, ampicilline} ciprofloxacine] 7}
g 0 et AmMR FHE Fod ol

LERGTH(p<0.05).
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* p<0.05

22€ S Typhimuriume] 3HA8A| W -2 Table
43} 74t} Table 4914 HE mie} 7o) 7P =& U
A& 1ol A= ampidilling} nalidixic acid 25
4550|302 chlorampheicol 255, tetracycline 24
£, imipenem 207 <o)tk 3 Adx¥g HH
200832 tetracycline, ampicillin, 2009 nalidixic
acid, ampicillin, tetracycline®], 2010 ampicillin,
nalidixic acid’t, 2011 nalidixic acid, ampicillin,
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Table5. Annual distribution of multidrug resistance of
Salmonella Enteritidis isolated from diarrhea
patients in Incheon from 2008 to 2012

Table 6. Annual digtribution of multidrug resistance of
Salmonella Typhimurium isolated from diarrhea
patients in Incheon from 2008 to 2012

Multidrug Frequency of multidrug resistance
resstance 2008 2009 2010 2011 2012 Tota
ldug 6 9 13 14 5 47 (431
2drugs O 1 5 3 0 9 (83
3drugs 1 1 2 1 7 12 (1.0
4drugs O 6 4 3 4 17 (156)
5drugs O 1 0 0 0 1 (09
6dugs O 0 1 1 0 2 (198
7drugs O 1 3 2 0 6 (55
8drugs 3 1 0 0 1 5 (46)
9drugs O 1 0 0 0 1 (09
10drugs O 0 0 0 0 0 (0.0
None 2 2 4 1 0 9 (83
Tota 2 23 32 25 17 109 (100.0)

Multidrug Frequency of multidrug resistance
resstance 2008 2009 2010 2011 2012 Total
l1dug 1 2 6 2 1 12 (150)
2drugs 1 0 3 2 2 8 (10.0)
3drugs O 0 2 2 1 5 (63
4drugs 1 2 3 6 3 15 (18.7)
5drugs 7 2 0 1 1 1 (13.7)
6dugs 1 3 0 1 1 6 (75
7drugs O 0 1 0 0 1 13
8drugs O 1 0 0 0 1 (13
9drugs O 0 0 0 0 0 (0.0
10drugs O 0 0 0 0 0 (00
None 4 2 6 6 3 21 (262
Total 15 12 212 20 12 80 (1000

20123 ampicillin, ndidixic acide] 71 =4 YEt
U AR vt A F51g fod Aols

ERTHp<0.05). Z, 2008304 20123 E2jE 2w
dgltS ampicillin/sulbactam, cefotaxime, cefoxtine,
cefriaxzone, imipenem, gentamicin, naidixic acid,
cdprofloxacin, tetracycline, trimethoprim/sulfamethoxazole
o] A WAo] ThE Aol Hlg)| SolHow =
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o e Aole e AR YE

2 Ardet sl g A W27
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u} 522 199604 2001A714] S Enteritidis 298
Fol gk AFAYA N A teracycline 34.7%,
streptomycin 32.3%, ticarcillin 23.2%, ampicillin
13.5%, chloramphenicol 7.7%, ndidixic acid 5.6%,
amoxicillin/clavulanic acid 3.4%, gentamicine 2.7%,
ampicillin/sulbactam 2.0% <=o|lem, ¥ 502
20011314 20053 7H4] S Enteritidis 1485-2] 343
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37.3%, ticarcillin 36.7%, ndidixic acid 20.7%,
chloramphenicol 13.3%, amoxicillin/clavulanic acid
6.7%, ampicillin/sulbactam® 4.0% =02 B33
ok & 5192 20049914 2008 1A HH F
o Holdol] Wk datekate] i 5 2977 o

¢
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744 Wol EE o™, S Typhimirium 81F
(22.6%), S Typhi 8%(8.0%), S Paatyphi 115
(3.1%) 28] 3 7|E} AR Eldo] 1515 (42.1%) S
A BT ek AR E 20113 0] 915 (25.3%)=
7h o] BelE9l o, 20089 525(14.5%), 2009
J 497(13.6%), 20101 825(22.8%), 2012 85F
(23.7%)= JEFESH, o] 5 S Enteitidis= 2010
J 307(29.6%)2, S Typhimiriume 20108 215
(25.9%)=2 7 =A4 YERdth

Ardaie] 2284 25 100 vvke] dHE
o] B21%eld= AHAsAeH, 48 B¢
1955 (54.3%)9F oA} 1645 (45.7%) % H]S=3+ A4t
S Yehon, oAl 739 Wege] 3347
(9B0W)E 7P = et A9, A, o571
ZHll= ot fols B tH(p<0.05, p<0.01).

EE S Enteritidis®] 344 /323 imipenem
775, ampicillin 475, ciprofloxacin 345, nalidixic
acid 297 £olth. 3 AxE=E WY 20089
ampicilline} ndlidixic acid, 20093 imipenem, ampidillin
9} tetracycling, 2010 imipenem, ampicillin®}
nalidixic acid, 20119 imipenem, ndidixic acide}
ampicillin, 201213 imipenem, ampicilline} ciprofloxacin
o] 74 =A U dAx=E {93k 2jolE YE}
T} (p<0.05).
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