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Background : The incidence of reported nontyphoidal Salmonellosis has increased during last
decade in Korea. Salmonella typhimurium and Salmonella enteritidis are two major serotypes in
nontyhoidal Saimonella. To determine the nature of potential outbreak S. typhimurium infection in a
community, we retrospectively evaluated clinical and epidemiologic features of S. typhimurium
infections and performed pulsed-field gel electrophoresis(PFGE) to investigate a genetic relatedness
of S. typhimurium isolated in Guro Hospital.

Methods : From May 1998 to April 1999, a total of 20 S. typhimurium strains were isolated from
18 patients. PFGE patterns were analyzed for 20 S. typhimurium strains. Clinical and
epidemiological features were evaluated from their medical records.

Results : Seventy two percent(13/18) were acute gastroenteritis, and 11 %(2/18) were enteric
fever and 16 %(3/18) were intussusception. Seventy eight percent(14 of 18) of patients were six
years old or less than. There were two major type(A, B} on PFGE analysis. Eight of 20 strains
showed identical PFGE type(A1). Eleven strains were subtypes of A1. One strain showed different
type(B). Similarity coefficients between A1 and its subtypes were all over 0.765 and they showed
close genetic distance on dendrogrm. Antibiogram of A1 eight strains were various.

Conclusions : High genetic relationship among 20 S. typhimurium strains for a year in Guro area
indicates that they were possibly originated from one clone and that there might be a common
source of infection. More efforts should be directed toward the epidemiological investigation of the
cases to detect outbreaks and prevent further spread of the infection.

(Korean J Clin Microbiol 1999;2:199-206)
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(3), ¥F04), HAFA(5) 5 4o & e A=
g8A gt 2 B0 VIR e AAFER
o) Salmonella typhid] 9% L Fol=xe t4l S
typhimurium\} S. enteritidis%-°| 2 ¥ nontyphoidal
salmonellosisE 718t e FAH6-9). 72 1
QAN = S. typhimuriumo] 19903l A A salmo-
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7o By 2 FAHL FAEHA FANEA =R
selenite-F Z @9 A & ©] €393, MacConkeyH}Al,
Salmonella-Shigella®] 2] 3 2] et el A3lstad & &
A &3 ’\1@ AR dxdad £ 3 FHIIR
t}. Serotypee ZPEAYSY =& wol O, ViH &
g e g Yoz YA,

2) g7H 24 AHAl

874 7454 A AL National Committee for Clinical
Laboratory Standards(NCCLS)ol X ##3ste tl23 &
Aoz AANEFAY. FEAE 93 ZAE A8t
ampicillin, cephalothin, cefotaxime, gentamicin,
ciprofloxacin, cefuroxime, tobramycin, amikacin,
trimethoprim/sulfamethoxazole, piperacilling W22 3t

Ad12).
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&9, o|3T, 4T, oI H, Y|, ol

gastroenteritis) 2 2, 3T T4 WaAvl gledA A&
A ndg Holny, Yoo} oA Andats}
oty A $2 Fd(enteric feve)Z2 EF3ATH(13].
AxA Bdrl%e 2d¥ol e B¢, AZEH7TY
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& =22 JAATo] e Ao EHAIAT(14].

4) PFGE

%2} DNAE Smith 5(15)9 & 434 A
z3gch &9 F3E AR d#F S 3mL LB brotho]
HZ3] ODw =05 FEE 71 & F 1.5mLE FH3
13,000 rpmol A 4 Fe st AAAE L& F, Pett
IV buffer ([pH 7.6}, 1.0M NaCl, 10mM Tris-C)E ¥ o] 7
Be% 938t 23] AMASAUT. 20 mM EDTAS] =
04 45Cco &3 1.3% InCert agarose 150uL$} T5 A
Rede LS P FHo ¥ 4CAA
ov:ﬂ 28t BEoA plugES 4 mLe EC lysis
buffer (6mM Tris [pH 7.6], 1M NaCl, 100mM EDTA, 0.2%
sodium deoxycholate, 0.5% sodium lauroyl sarcosine, 0.5%
Brij, 4 mg/mL lysozyme, 20 pg/mL RNase)ol ¥ 3 37T
Sz 33 B et WA °]E plgE 3mL
o] ESP £9(0.5M EDTA [pH8.0}, 2% sodium lauroyl
sarcosine, 0.5mg/mL proteinase K)ol &7 50Tl A 244]
2H4 23] w2 AIATh. Proteinase K& 83 E&3}3
F AFELS ¢3Y 200 pLe} Al A4 Xbal (Beringer
Mannheim, Germany) 50 US ¥3 A& 30% & * 36
T oA st wgFsidct. ¢3S WD AN
2 o (CHEF Genomic DNA Plug kit, Bio-Rad)2. 2 % &3]
ARsgc. 28l 0.5 pg/mLe EtBrol ¥R/E 1%
SeaPlaque GTC low melting agaroseol| 4] 126 V(4.5 V/cm),
pulse time 5-120%, 9T 2 ZZA 22 39X F<¢ A7)
93 E(Gene Navigator System, Pharmacia Biotech, USA)
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3 YA ol 23] WHEIAG.

3. PFGE &1&E4
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system. version 1.50 Applied biostatistics Inc. USA) g0y
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FAsR. #Fe ¥4 =€ DieeHy (17)F ©l
238to] §AMA Al S (similarity coefficient, F value)2%
s, #5379 #3833 Azt UPGMA(unweighted
pair grouparithmatic average analysis)H ol 2|% T2
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Table 1. S. typhimurium infection in this study

No.
of
Case
1
2

9
10
11
12
13
14
15
16
17
18
19
20
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(78%)7} TR 8U 104 4 442 HA
< o| FAUthFig. 1). 0M oA 6AAko]e] Aozt A A e
2%% AR, 3de 500 o) nH AT, 1
A& 4A49 FA4 E+78 4 IAAUHFg. 2). A
QAo ZE FETF7 9dEGI%) JHF Bskx, 2F
F FATF, BIASE A 26, 2 ¢ NHe] #2 1
4 2 ¥EhFig 3).

PFGE type

Al
Al
Al
Al
Al
Al
Al
Al
A2
A2
A3
A4
AS
A6
A7
A8
A9
Al0
All
B

District

Kuro-gu Kuro-dong
Kuro-gu Kuro-dong
Kuro-gu Kuro-dong
Kuro-gu Oryu-dong
Kuro-gu Oryu-dong
Yangchon-gu Sinwol-dong
kwanak-gu Bongchon-dong
Choongnam Sosan-si
Kuro-gu Kuro-dong
Yoju-gun
Kuro-gu Kung-dong
Yangchon-gu Sinwol-dong
Kuro-gu Kuro-dong
Kuro-gu Kuro-dong
Kwangmyung-si
Kwangmyung-si
Yangchon-gu Sinwol-dong
Buchon-si
Kumchon-gu Doksan-dong
Kuro-gu Kuro-dong

Age Specimen Clinical manifestation
54 stool AGE
2 stool AGE
stool AGE
6 stool intussusception
6 stool intussusception
4 stool AGE
3 stool AGE
67 stool AGE
2 stool intussusception
44 blood enteric fever
4 stool AGE
6 stool enteric fever
5 stool AGE
4 stool AGE
2 stool AGE
4 stool AGE
53 stool AGE
4 stool AGE
4 stool intussusception
5 stool " AGE

* Abbreviation : AGE, acute gastroenteritis.
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Fig. 1. The monthly distribution of 8. fyliimneinne infection,
Ahbreviation: N, the number of patients,
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Fig. 2. The age distribution of S. typhimurium infection.
Abbreviation: N, The number of patients.
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Fig. 3. The area distribution of S. typhimurium infection.
Abbreviation: N, The number of patients.

2. A M} TIH ElE ATh A2RE AT7HRA & 37] o|&le] EEAjo]E Ho)
= 233 a4 FH A, L
44, %5, T2 5o A3 345 g wge o SEWA GESCo MaaTaT, A
Holx B4 93#dol 13 d(Nn%)E driEoyxn = = =

FRE T4 Yot JobA A&HA ndE Kol Kop M1 2 3 456 7 8 910111213 14151617181920 M
9, dgoj} il Adndast wgd A
g2 2901AeH, 3% A3 F4ETE ¥
Hg FAZ UL, 3 FHFY 2A4std vg oun}
2 Jddtn FEEE AP F97 34907%) U™
o AFAGeRZE FA FeTA HEEaae w4 ->2425
g3 &Y T A8A 2471 AT
1 -> 485

3. PFGEO|| 2|5 MK FXKXL 244l

PFGE 473 423 944 34 £8-& 20kbol
A 650kb7tA] B X, B e 11704 144y Fig. 4. PFGE patterns of chromosomal DNA fragments of
t}. 05 3 UG FAL Holx AlFo] 83, 40% 20 S. typhimurium strains isolated from Guro Hospital

=
1] = - digested with Xbal. Lane 1, 6, 7, 8, 10, 16, 18 and 20, type
= H =2 Lo )
€ AASRL, AL RS BHRIE HolE A28 1 g 14, type A2; 13, type A3; 17, type Ad: 5. type

°] 2R3, A1%} 7/Qv|te] EHFo]E Hele A3, AS; 15, type A6; 19, type AT7; 2, type AS; 4, type A9; 9, type
A4, A5, A6, A7, A8, A9, A10, Alle] Z}Z} 134 B X3 A10; 11, type All; 3, type B.
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Fig. 5. Dendrogram showing estimates of distance values usmg cluster analysis generated byl NTSYS
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program on the basis of F value.
Table 2. Comparison between antibiogram and PFGE patlerns
AM CF CIx GM CX CE TO AN T8 Pl PFGE type N (%)
R 5 5 b 5 3 5 8 8 [ Al AZ, A4, Ad, AT, AY, ALD, Al Bidin)
8 ) 5 5 5 § 5 5 5 5 B, A2(2) AL(2), AS G130
R R 5 5 b R 5 3 R 5 A2y 20100
L4 L 5 5 5 5 5 5 5 k Al 1i5)
R 5 S 5 5 5 o 5 5 5 AR 1{5)
4 R 5 h b 5 5 o 5 (14 Al 1(5)
F R 5 5 5 s 5 5 5 o Al 1(3)
P Abbreviations @ AM, ampicilling CF, cephalothin: Cx, cefotaxime: GM, gentmicing O, cprofloxacin: CF., celuroxime: TGO,
obramycin: AN, mikacin: TS, timethoprim/sulfamethoxaeale: PL piperacillin,
“J(possibly related)°] = FFAT. 7Aool 3] £8x PFGE type< Al, A3, A4, A6, A7, A9, A10,Al1¥ 22 ©}
o|& Hole B2 ¥ FAvhFig. 4. A AANA FaATH. Al A 2R FFAEAE B FFE

olEL BEF TYFH e EA}

A1z} 1 ol¥8 kel fAMA Al S (similarity coefficient, F
value)s= 1914 0. 7657121 9] H 9 W] U A group
3} B groupte] RFAM AFE 0.2482 ¥ 44 &
AlEE HSTHFig. 5). PFGE 44& A 98 2¥ 9} |

¥ W, $U3 PFGEYZ S H9W A1¥ 8F F 6
F7} FRFNA ReE FF A H(Table 1).

4. §TH Zsd 2A PFGEY A H

Z 1241F 8F, 40%7} ampicillin® piperacillin) 7t
WS Hole A #Aed F3E EHAT. ol&Y

63, 30% 5 A3 Tt. o] &2 PFGE type Al°] 2
F, A27} 25, AS, BY . =3 PEGEA] EY & ul
E 3L BY9 8F9 A1 L 62/ U JF
A 24A F3E 2o PFGESYATH 8§7A 744 &%
ol =X AX)EA FSS & 5 UATHTable 2).
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typhmurium©| R 3, 1994101 F RE = S. enteritidis©]
Ach(8-9). FEHANAE 1990d ol A=} 7Ty
Z 90%7} S. typhidll &1 ZFolU A3 sty
N #ete 97ddl e 9%2 EolE ¥HH, nontyphoidal
Salmonella’= 909l 10%, 94 & 67%, 973 &
91% % Z7}st|th. ol @ Wate AAFEF w7}
A2 AANSEFe) oz A BAR L A4 E
AR, AE EF2 W3 ozt A8, JHF
8 =9 SBEL Salmonella® AW ATFLE BF
stz gled °)8 JtEozRE edd 4 A
He o A Aol dojd & Uk £ ol 9
&3 S enteritidis®] A$v ATl F 240 He
AS7 Bt (1,20-23), S. typhimurium® B +
&, A=, AWz, g37], @ Tl 99| AU
(2,24-27). ©1 & # 4% BadMe §#3AA 2 FIA
A PRz os By FFV TLE IFYE
zg3lgch. ole 2249 7RI/} AEstgd wet
g 2IFGAANAN ATse S LEHAE B ¥
AqALE B Azg 9L vE & Y& HAo
o UM E FE A g e 1 Fv Ay
& W S enteritidiso] T FAAFHo| TYF 9
& Ba7l ddch(28-30]. IR

B Ao FEAGE FHo= 193 £39 20
Zzo PFGE ¥& BAd Bgte o $4¢ 28 ¢
AL Boly @F7t 8F7F UL, °EFH fFAH=
AT AR L B FF7 7F A eH 48 JHE
Aol Y& TF7t 4F AATH ol2A HA e 95%7)
SAH Al 076501302 $AE AREH B8 S
19 & 4 gttt ole o8] FAHOZ Frie
g8dM fAHAE e, AE T Zh 9ol
248 71 A SE. Willson 5(31]0 &3t
W ZEE R YA 2REY o, otz A 4
Ho] S =& o, Foto salmonellosis®} 3¢ 715
Z oA Fol Bel€ BEC] 39%°IA, &0t
HE 13%HTH & AFAME 64 oldte] B+7t 78%
g A3, 24 F3A L AAAEe 829 HE
So] Wi ¥ Wi At 2esitn AZEd. Ay
Ao 2 PFGE ¥4 ANdd BXo vwdo H3kd
o, A0z Y A1FS RId 8F F 657}
F2 7oA B2 ¥t PFGE FAAY AN &
deo] A% ALdE Btype ol 45 ¥ major
type?] Al type] o1&l ASZ WAF o7} At ole
2d8 FF7 48 $AHY 82 /AR Fol
A QAL ol Ad 2L FFo| 3 A
ted £ AT 5 (A}

J7A A543 A FLF AHE Hole 8F9
PFGEY} & ttslin, $9d W= F3& PFGEd
A EQW A1 (8F)EL 44 b §FA e &
A 8o, §3A4 54 333 PFGE fr3A43 349

549, 0|, ZEF, olTH, HFY, ol

@A wr=A] AR E F%th. ol Thong &
(11), 8§ $(32)9) A&} vx3AH.

B A7 Aols} 78%, 5000 ©1d #AIL 16%E
AR Qo ol e Fw Bush X §eH(7,33].
Bxbe] AR Fe FA ABBRGol AN 12%RR
ol £9] 76%7t 640138l Aolol A LA EUTt. Gomez
Z4)E Anda JFBRL 5H0l8ke Lot 7t
A e WAES Holn 53] 14 o|3te] 2o} 704
ol el QoA Wol WS Bt ofellA
Arda gFade] e olf2A AEA 2 AAA
Hoo nA&FH $F, LREFLE A FdHe=
gojzl 9l A=, BEF A@e] HF AT, B
o3 AFde 71357 59 8471 84 A=
Azt EF Aote] 2% BN F FHEFE B
dth. Lin $(35) HAE ol &3 A¥A E. coli
Salmonelladl A %% & lipopolysaccharide® &7l
zasg e W F FHZFo| TAsE AL BEHA
i, A7 lipopolysaccharide7} 33 YZAFU 5
2 oA o] Bgst HF(eading point)7} H A, EE
o] $EAC] HHE op|AA o] & FEY¥HR F
At A F FHF0 A 2ot 3o o
W W FAAE & B "evt idka AgEd.

Anda Zhdd 2 oleHe APozE FHY W
QAP Zolvt, FFolu Fr1elA] T MY Aol
oA e A4S, §471%9 FAE F= T FobF
A A%, Lelol, LA AY Fo| dx, AT
wojgte] H& o AE} ol F AT, A
A Bgo] ALl A FuAH ol A AT
FU Axze] Aol golF FA &, 438 F
AgSo] gltH(14). & AFNE A Fxe Ant
oA 714 Age] JREH, FA ITHFA ¥EE 8
9 A+= Aoy HYZFo2 FAF A7t AU
o, By g3eA T AR 34 AREEeR
ol e A7t AN

ARdRege g FYEns AR F2 3
A7) ¢ 7hgol] AR of Bol BAFATR(7.9). o€ 7
FzZo] H|£3 ABIAE viEH FFE BATH36].

2 o

i & 19903 E] $-Elvtetell A = nontyphoidal
salmonellosis®] ¥W1=7} 7153 $lth. nontyphoidal
Salmonella 3 8% 5 @A YL Salmonella typhi-
murium3 Salmonella enteritidis©| T}, o] AR}EL
A GALslol A ARA 2 FIt8te S. typhimurium 7
Q9 342 Retsun 28e IBH FHE T
oz sz, $AE FTFEY /B dWYE
pulsed-field gel electrophoresis(PFGE)& ©]-&3te] &oli
2z A :
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