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ABSTRACT

The strains of Salmonella othmarschen and Norovirus isolated from outbreak A, the funeral ceremonies incidents in
Guri-shi of Gyeonggido in, 2007, were subjected to genotyping by using PFGE and extraction of RNA by using RT-
PCR. 24 Salmonella othmarschen were isolated from 37 cases (patients 12 cases, cookers 4 cases, foods 7cases, knife,
kitchen board, dish towel 4 cases, etc) and PFGE patterns showed that 22 strains isolated from the same incident were
almost of the same pattern and 2 strains exhibited 50% of the pattern. Antimicrobial susceptibility patterns were such
that there were 22 case susceptibility patterns and 2 case resistance patterns (strain 4: AM,CF, CIP, NA, TE TIC and
strain 13: CF,CZ). Norovirus G1 (1case), Norovirus G2 (7cases), Norovirus G1,G2 (1case) were detected by using RT-
PCR. The fine typing ability and reliability of PFGE and BioNumerics are helpful for establishing out the foodborne

pathogens of outbreaks.
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Table 1. Antimicrobial disks used for the resistance rate test of
the Salmonella othmarschen

o . Disk Zone Diameter
Antimicrobial agent R
content R I S

AmpicillintAM) 10ug <13 14-16 217
Amikacin(AN) 30 ug  14< 15-16 =217
Ampicillin/Sulbactam(SAM) 10/10 ug 11< 12-14 215
Cepalothin(CF) 30 ug 14< 15-17 =218
Cefazolin(CZ) 30 ug 14< 15-17 =18
Cefepime(FEP) 30 ug l4< 15-17 =218
Cefotetan(CTT) 30ug 12< 13-15 216
Cefotaxime(CTX) 30ug  14< 15-22 >23
Ciprofloxacin(CIP) Sug 15 1620 221
Chloramphenicol(C) 30ug 12< 13-17 218
Gentamicin(GM) 10ug 12< 13-14 215
Imipenem(IPM) 10 ug 13< 14-15 =216
Nalidixic acid(NA) 30ug 135 14-18 =219
Tetracycline(TE) 30 ug 14< 15-18 =219
Ticarcillin(TIC) 10ug 14< 15-19 220
Trimthoprim/ 1.25/

Su]farzethoxazole(SXT ) 2375 ug B3< 1416 217
o} FEZAQ Norovirus 9742 AFIto R AMLS)
Ak

2. MY AlE

selg g FPALTFEE FostLA NCCLS
(National Committee for Clinical Laboratory Standards)
o) disk B2 APt

AHEE A= £ 16520 Table 13} ot

3. PFGE &#

Ae2lsEe] AFArlA 2254 E Salmonella
othmarschen 2473-& o8 =7) ¥|ZE 3 =
A5 Salmonella braenderup H9812Z AME-3tTh.
el ESaT= Nutrient agar HjX]ol] 37°C
1872F 8%k & AHSIHT)

1) PFGE plug &4

HE-Z o]83lq PR 2HE AP F& £
d oS, 2mi2] Cell Suspension TE(100mM Tris,
100 mM EDTA, pH 7.5, Bioneer)o] ¥ 15%2] &
BEZ HEAZ T o|HA e d"ge 200 wet
Proteinase K20mg/ml) 10WE 1.5ml FE ¥
50°CE 9+ 1.2% Seakem gold agarose(Cambrex
50152) 200 WE ¥3 # A2 ¥ Plug mold(Bio-
Rad, 1703706)°1 ¥3L 4°CollA] S¥-7F 23}

2) PFGE plug 413

ES buffer(0.5M EDTA, 1% sodiumlauroyl-sarcosine,
pH9.0, Bioneer) 1.5mloll Proteinase K(20 mg/ml) 40 ud
g 42 F, 22 pligE WAL 55°C Y g5z
Al INZE B9 wRgAIFEE 238 v plugE PVC
tubell 2712 WE] 55°CE W& HasFTE 9 A
FEraszoA 152 F< 13 AL s 5Yg
WO Z plug wash TE buffers 38 o AAg &
MZE plug wash TE buffer2 &4 o GAIZ &
3sict.

3) Ag¢Es

EepoleZel 99 pgE &8 B ¥ dxEgs
0|83l 1mm FAZ plugd AE F AgdFE 2
Mol AHe e, EFEFTe oo e st
t}. A& HHE XBa I(BioLabs, RO145L) 30 units
g3l 1A17F 3087 weEi T

4 AaiE 2 A79E

AE LA 7 B plug AHE combe] TES
2 WSy AFAAZ e 2V AAT U
AEE 23] 98 FeelM 5z ARARG 4
27t B¢ F combd gel ABE < AR
A A1Z1FE 500CY 1% Seakem gold agaroseE gel
AEEN F F2olA 3087 2/ gelo]l &
Z comb& ®i A A7 W] welloll agaroseZ Al
St AMEEET 22 gelS A9 EZ A (Bio-
Rad, CHEF-DRII System)?| ¥ 0.5XTBE buffer
Z A& F 6Viem, 2.16~63.8 sec, A719A 2+ 18
AZFERE AT $89e] 2EE 14°CE U
o] Fdct.

5) gel G4 9 Az B4

77190 AEHH gelS Etidium bromide E41&
A(0.5 pg/miell gol 3087F E4gk F o] T
FRTE olgstd 308 ol 23] @A) Gel
Doc system(Bio-Rad)E AME-3l4] bande] W43 &<l
% TIFFY2] olux] wdg #AAs & BioNumerics
4.0 program ©]&3}d 42 3%t
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Stool 15016+ Tri reagent 45040
} 10 sec mixing,
} 5min stagnation
Chloroform 1008
| 30sec mixing
| 10min stagnation
4°C 7500rpm 15min centrifuge
!
45044 upper solution+
Isopropyl alcohol 45040
110 sec mixing,
-20°C  2hr stagnation
l
4°C 14000rpm 30min centrifuge
1
Upper soution discard +
70% ethanol 800u¢
| mixing
4°C 14000rpm 15min centrifuge
!
Upper soution discard
20min dry
l
DEPC treatment DW 200ulputting
i
Ist PCR G1/G2 2048 putting
l
2st PCR G1/G2 DW 18ul+
Ist Product 240 putting
l
Norovirus Band
(G1:314bp, G2:313bp)

Fig. 1. RT-PCR for the Norovirus protocol.
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AAAT= Salmonella othmarschen 183=2E 3
A E3H), Norovirus 37, Salmonella othmarschen™t
Norovirus®] 8 729 6710] AEHAUT}. Salmonella
othmarschen 37 2222 BHEH, T4, 30t
Aoz Y7k AHESH Alo] FEAHoIth Salmonella
othmarschen 24729) 3HIA] 7247 1= Strain 49114
AM, CF, CIP, NA, TE, TICIA F4A WAL,
Strain 13914 CF, CZoX A WAE vehild
3, 2 9e BT A Z54E BUTH(Table 2).

B2l PFGES 33l #eld DNA A& #3
< H|%3%F ¥} Strain 1,2,3,5,6,7,8,9,10,11,12,14,15,16,
17, 18,19,20,21,22,23,247} $4g §34 pattens X
o, #9] 7|9} 72 AeE FHY 4 313, Stain
4, 132 AMZ UE pattern 2o 79 7|Qo] ¢
Aoz A" Fig. 2).

Table 2. Antibiotic resistance patterns of Salmonella
othmarschen strains isolated in outbreak cases

No. of strains Resistant Remarks
patterns
strain 1 lane 1 food 1
strain 2 lane 2 food 2
strain 3 lane 3 food 3
strain 4 I;I:: %’ %Ig’ lane 4 stool 1
strain 5 lane 5 stool 2
strain 6 lane 6 stool 3
strain 7 lane 7 stool 4
strain 8 lane 8 stool 5
strain 9 lane 9 stool 6
strain 10 lane 10 stool 7
strain 11 lane 11 stool 8
strain 12 lane 12 stool 9
strain 13 CF,CZ lane 13 stool10
strain 14 lane 14 stool11
strain 15 lane 15 stool12
strain 16 lane 16 stool13
strain 17 lane 17 stool14
strain 18 lane 18 stool15
strain 19 lane 19 stool16
strain 20 lane 20 stooll7
strain 21 lane 21 stool18
strain 22 lane 22 stool19
strain 23 lane 23 stool20
strain 24 lane 24 stool21
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Fig. 2 PFGE image of Salmonella othmarschen isolated from
stool.
BAA: Standard strain (Salmonella branderup)
Lane 1~3 : Strain from foods.
Lane 4~24: Strain from patients.
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Fig. 4. BioNumerics analysis data of Salmonella othmarschen.
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Fig. 3. Norovirus of the patients stool.
1~9 : Norovirus G2 (Left), 1~2: Norovirus G1(Right)

2) Norovirus A%

AFAF5E AN Norovirus Gl 17, Norovirus
G2 74, Norovzrus Gl, G2 17428 & 97o] AZ&H
At 7)ol A4 GF 140 2gE Stk
(Fig. 3).

Norovimsgl 74-$+= G1 314bp, G2 313bp2 band
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| o7-05-66N-800
| 47-05-GGN-8002
| 07-06-G6N-5003
I 07-05-GON-S005
07-05-60N-5006
07-05-GGN-8007
07-05-GGN-S008
07-05-GON-8010
07-05-60N-8011
07-05-66N-8012
| 07-05-GON-8014
| 07-05-00N-8015
| 07-85-GGN-8016
i 07-05-G6N-5017
| 07-05-GGN-8018
| orosceN-8020
| 07-05-GON-30 2
97-05-06N-8018
07-06-GGN-80 2¢
07-05-GON-8018
07-05-G6N-5023
| 07-05-GGN-80 22
07-05-66N-8013
07-05-GON-8004
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