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Background: We investigated the prevalence of vari-
ous pathogens (13 enteric bacteria and 5 viruses)
which cause diarrhea using multiplex PCR of stool
specimens and compared two multiplex PCR meth-
ods for detecting diarrheagenic Escherichia coli.

Methods: A total of 405 stool specimens submitted
between November 2010 to February 2011 for rou-
tine culture of enteric pathogens were included and
screened for five viruses (astrovirus, Group A rotavirus,
enteric adenovirus, norovirus G1/G2) and eight bac-
teria (Salmonella spp., Shigella spp., Campylobacter
spp., Vibrio spp., C. difficile Toxin B, C. perfringens, Y.
enterolytica, Aeromonas spp.) using the Seeplex®
Diarrhea ACE detection kit (Seegene). In addition,
virulence-associated genes of enteropathogenic E. coli,
(EPEC), enterohemorrhagic E. coli (EHEC), enteroin-
vasive E. coli, (EIEC), enterotoxigenic E. coli (ETEC),
and enteroaggressive E. coli (EAEC) were detected
using 16-plex PCR and a commercial diarrheagenic
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E. coli detection (DEC) PCR kit (SSI Diagnostica).
Results: Overall, 138 (34.1%) of 405 samples was
positive for pathogen. The positive rate for virus was
18.5%. norovirus G2, Group A rotavirus, enteric ad-
enovirus, astrovirus and norovirus G1 were detected
in 40, 23, 8, 3 and 1 samples, respectively. The pos-
itive rate for bacteria was 24.4% (99/405). C. difficile
toxin B was the most frequently detected, followed by
C. perfringens, EPEC, and EAEC. The agreements
of the two multiplex PCR methods for detecting EPEC
and EHEC were 99.3% and 100%, respectively.
Conclusion: The detection rate was high (34.1%) in-
cluding various diarrheagenic E. coli (6.2%) and C.
perfringens (5.2%). Multiplex PCR is thus useful for
detecting various pathogens. (Ann Clin Microbiol 2013;
16:33-38)
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coli (EHEC Y& Shiga toxin-producing E. coli, STEC), enter-
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o otk 84 AR AFHA Fola gk

ANE o 07]“ WA AL EHECS} ETECE E3Fs}
o] enteropathogenic E. coli (EPEC), enteroaggregative E. coli
(EAEC), enteroinvasive E. coli (EIEC) ] 57FA &2 E-F3cH3].
EHEC 01575 Al2|3t v WA g5 sk A4
o7 WA Al S PEE g gleng A o
Aol tigt ok 3t e s sinb-g-(multiplex PCR)S ©]-8-3F
HisEHo] AIE=E|aL QleH4-9].

o] dellA= wiek AA} =sl A HAIE e s
5%2] A2} vlo]#]2X(Group A rotavius, norovirus G1, norovirus
G2, enteric adenovirus B astrovirus), 552 WA A
(EHEC, ETEC, EPEC, EAEC 9 EIEC)S X33l ok} =4
o] ozl AARITE HE HEE g FRELAMS
= o]&ste] =AslgIe). ik, WA diTe] AE WsE
F A o THEEAANETHE o] g3to] Al 1 4

Age 2AS.

1. CHA

20109 11975 2011 29744 67 S-S A(A1E(2),
QPA(1), B715(2) 9 A1) A skl B 2] 4057H(A
2, 159; 1A, 66; A7), 84; thA, 96)2 o2 #1gct A
-2 A} 2357 o7} 170 0]l o, HH tol= WAt 39
A(0-96A0), o3z= 38A411(0-924N ATt AEdwd B3E= 0-54] 118
™(29.1%), 6-184] 36%4(8.9%), 19-6441] 14078(34.6%), 654 ©|
A 1119(27.4%)0] Ak

Table 1. Primer sets and target genes for the detection of 5 viral and
8 enteric bacterial pathogens in the Seeplex Diarrhea ACE detection
kits [4,5]

Primer set Pathogen Target gene
Diarrhea-V ACE Astrovirus ORFla
Detection Group A rotavirus VP4
Enteric adenovirus Hexon
Norovirus-G1 ORF2
Norovirus-G2 ORF2
Diarrhea-B1 ACE  Vibrio spp. hly, tlh, wh
Detection Clostridium difficile toxin B tcdB
Salmonella spp. sopB
Shigella spp. vif, ipaH
Campylobacter spp. hip, asp
Diarrthea-B2 ACE  Clostridium perfringens cpa
Detection* Yersinia enterocolitica inv
Aeromonas spp. hly, ela

*Evaluation for E. coli O157, E. coli H7 and VTEC in the Diarrhea-
B2 ACE Detection kit was excluded in this study.

2. B AHA| HHS

7t k] w5l ekl skatol] wlope] |2l AL A
AHE MacConkey ¥ A, Salmonella-Shigella (S-S) A& wljA]
gl 5 mL tryptic soy broth (TSB)ell ZE3}aL 37°C th7]=A0lA]

O

ok 413} Piv‘r ahsub ikt TSBS Aol 7AlE DNA/
RNA 23] 5 Z3Hasedapile A4S 918 7152k 4

W ZA1E PBSoll & Fol4] 10% ¥ g4HS 2HE F 100°C
oll Al 1047F 33l Th 13,000 pm -2 1087 A4lEelskl
t}. AF2=0-S Viral gene-spin' " viral DNA/RNA gene extraction
kit (iNtRON blotechnology, Seongnam, Korea)Z DNA/RNAE
2228} t}S Seeplex” Diarrhea ACE detection kits (Seegene,
Seoul, Korea)—— 0]—9-“‘]-01] AzApe] Az vho) v} o &
3 ol 4} stk Kit ol Fake ok o o4
Gles Sk A5k A Aeieh %) RNA vlelel )
85 AT Bl el A A =3t 34747k
= Table 10 Q253 tH4,5].

4. Y AT 53 A=

200 £L2] TSB A& vortex 3 100°CollA] 15%-7F 32l o}
+ AZolA] 43 % 13,000 pmeE 1027 A48l
Antikainen S{2]0] Baat ubdlol] wha} 520 WYUA AT
(EPEC, EHEC, EIEC, ETEC 2 EAEC)oll thslod 7t pathotype
o ulg}l Eol]H9l W={A2Kvirulence gene) HES FH
(target) -2 16%-2] A=A (primers)E o] &3¢ vhF S 4
-8 Asldeh(16-plex PCR). T3k, 5-Aol| Diarrheagen-
ic E. coli PCR kit (SSI Diagnostica, Hillered, Denmark) & ©]-&
3lo] EAECE A9)3l 4%2] W94 thA-HEPEC, EHEC,
EIEC % ETEC)oll tslo] A|zALe] ZE EFol ulz} 84-9] A
WA S 0] &3t v FEALQAARNSS Aldesicke]. =
P75k Y 755 B0l Adsieln 1 AnE 4

Table 2. Comparison of the target genes of diarrheagenic E. coli
between 16-plex PCR [2] and DEC PCR kit [6]

Pathotype 16-plex PCR DEC PCR kit
EPEC [eaed, escV, ent]* bfp eae
EHEC hly, stxl, stx2 vixl (stxl), vix2 (stx2)
EIEC ipaH, invE ipaH
ETEC elt, estla, estlb elt4, est4-human, est4-porcine
EAEC ast4, aggR, pic Not available

Internal control uidA 16sDNA

*eaed, escV and ent can be found in both EPEC and EHEC.
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Table 3. Characteristics of 174 acute diarrheagenic pathogens detected by multiplex PCR assay from 405 stool specimens in six university

hospitals between October 2010 and February 2011

Age of patients

Laboratory tests*

Classification Pathogens .NO' (.%) N.O ’ (%)
positive isolates 0-5 6-18 19:64  >65 Stool OB' Stool WBC co-infection
Viruses Norovirus-G2 40 (9.9) 29 4 4 3 3/39 (71.7) 1/38 (2.6) 11/40 (27.5)
Group A rotavirus 23 (5.7) 19 2 0 2 2/22 (9.1) 1/22 (4.5) 9/23 (39.1)
Enteric adenovirus 8 (2.0) 6 0 1 1 2/8 (25.0) 1/8 (1.3) 4/8 (50.0)
Astrovirus 3 (0.7) 1 1 1 0 1/3 (33.3) 0/3 (0) 3/3 (100)
Norovirus-G1 1 (0.2) 1 0 0 0 0/1 (0) 0/1 (0) 1/1 (100)
Bacteria C. difficile toxin B 33 (8.1) 9 6 4 14 13/32 (40.1) 8/29 (27.6)  10/33 (41.7)
C. perfiingens 21 (5.2) 6 5 3 7 6/20 (30.0) 1/20 (0.5) 1121 (52.4)
Aeromonas spp. 10 (2.5) 3 2 1 4 0/10 (0) 1/9 (11.1) 5/10 (50.0)
Campylobacter spp. 512 2 0 2 1 3/5 (60.0) 2/5 (40.0) 2/5 (40.0)
Salmonella spp. 3 (0.7) 1 1 1 0 2/3 (66.6) 2/3 (66.6) 0/3 (0)
Vibrio spp. 1 (0.2) 0 1 0 0 1/1 (100) 1/1 (100) 0/1 (0)
Y. enterocolitica 1(0.2) 1 0 0 0 0/1 (0) 0/1 (0) 0/1 (0)
Pathogenic E. coli EPEC 11 2.7) 5 1 4 1 5/9 (55.5) 0/11 (0) 6/11 (54.5)
EAEC 11 (2.7) 4 1 3 3 3/11 (27.3) 0/10 (0) 5/11 (45.5)
EHEC 1 (0.2) 0 0 1 0 0/1 (0) 0/1 (0) 0/0 (0)
Mixed " 2 (0.5) 0 0 1 1 1/2 (50.0) 0/2 (0) 0/0 (0)

*No. positive/no. tested (%);

16-plex PCRZ} DEC PCR kit Hhol] AH&%) Alubxle] 44
Z AH(target gene)= Table 201 Q.eFs}3ic}

5. QAN E& ZAL
A g ZhAfol] thafo] odd™ whAnIE, Bl Wi (stool
WBC) 3 "H(stool occult blood) AL AIFE- $hA| v] 23}
2
1. ¥ME
WA WAl 135 gt v Fadsdswks Azt

ZAA 405 A F 138712] ZAAN(138/405, 34.1%)0ll4 174712
AlFo] 3= AH174/405, 43.0%, 5 7Hd Z3}) (Table 3).
oAl Fo Aedulo|g] A A 7T} 18.5% (75/405)0l14 FAlS
B9t (norovirus-G2, 40; Group A rotavirus, 23; enteric ad-
enovirus, 8; astrovirus, 3; norovirus-G1, 1). WA A&
e A W Al FAES 24.4% (99/405)F. A4
T Alelg AT 752 HdAlel tsle] 163%
(74/405)0114 FAE HATKHC difficile toxin B, 33; C. per-
fringens, 21; Aeromonas spp., 10; Campylobacter spp., 5;

X

Salmonella spp., 3; Vibrio spp., 1; Y. enterocolitica, 1). Salmo-
nella @3} Shigellaoll T3k B44Q) ¥ wieE A} 25 379
Salmonella spp., non-typhiZ F2]=|9 o, o]= F3+d 4o
Hhg A3l 100% LAskgiek. A4 ot Eeiles
6.2% (25/405)ATHEPEC, 11; EAEC, 11; mixed pathotype of
EPEC and EAEC, 2; EHEC, 1).

TStool occult blood; "The isolate showed mixed type of EPEC and EAEC.

Qe ubl W2 Bl ulole 2ol 79 54 o]} ol
HZEEo] TOoH(75%, 56/75), AT 749 54 ols} oFs
7 654 o9l w9lollAe] AEEo] FUsA Ehow
(31.3%, 31/99), 531, C. difficile Toxin B 654] o4 =<ldl]
A=A HEEH42.4%, 14/33).

1 2 (Stool occult blood) ZAR} ¥ vl TH(stool WBC) 7
A AI= C difficile toxin B, Campylobacter spp., Salmonella

spp. ¥ Vibrio spp.oll €& AT ZedolAE 2784 B 25%
ol ¥ HIEE WStk
2. 3529

kA ZAA| F9] 23.2% (32/138)0l14] 2% = 3% 5 7
Ae Horh vlolH s T8 AL 60ll(BF, 2% FH), Wl
glo} T8 7Hd2 100012 744, 8ell; 3& 744, 24)) nlolel 2y
ahe|glo} FEZAL 16002F 29, 14]; 35 74, 2¢)Siek

(Table 4). 7} ¥ T8 ZdES AvEd HdAo] =2
3| A& AFgsto] wioksl= Salmonella spp., Vibrio
spp., Y. enterocolitica 3 BHEC ¥& AlL]t tlF-E9] nlo]
g2 g ukeglolr) 27.5-100%2] HIEE S5 749S Loy

L Aoz zAETKTable 3).

w

YN EE ZAF 9 Hlw

5714 ¥ 94 tiA-F(EPEC, EHEC, EIEC, ETEC ¥ EAEC)
o] thalo] 16-plex PCR Z3HE 7]F 02 31461911, EAECE
A|eJ3k 4712 A4 titoll tisle] DEC PCR kit 272} H

s} thTable 5). EPECE 16-plex PCROIA] 117 &=l e
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Table 4. Pattern of co-infecting diarrheagenic pathogens in 32 stool
specimens detected by multiplex PCR assay

Classification Co-infecting pathogens (n)

Viral (n=6) Norovirus-G2 & Astrovirus (1)

Norovirus-G2 & Enteric adenovirus (1)

Norovirus & Group A rotavirus (1)

Norovirus-G2 & Norovirus-G1 (1)

Group A rotavirus & Enteric adenovirus (1)

Enteric adenovirus & Astrovirus (1)

C. difficile toxin B & Aeromonas spp. (1)
C. difficile toxin B & C. perfringens (1)

C. difficile toxin B & EAEC (1)

C. difficile toxin B & EPEC (1)

C. perfringens & Aeromonas spp. (1)

C. perfringens, Aeromonas spp. & Campylo-
bacter spp. (1)

C. perfringens, Aeromonas spp. & EAEC (1)

C. perfringens & Campylobacter spp. (1)

C. perfringens & EAEC (1)

C. perfringens & EPEC (1)

Viral and bacterial Norovirus-G2 & C. difficile toxin B (3)

Bacterial (n=10)

(n=16) Norovirus-G2 & C. perfringens (1)
Norovirus-G2, C. perfringens & C. difficile
toxin B (1)

Norovirus-G2, C. perfiingens & EAEC (1)
Norovirus-G2 & EPEC (1)

Rotavirus & Aeromonas app. (2)
Rotavirus & C. difficile toxin B (1)
Rotavirus & C. perfringens (1)

Rotavirus & EAEC (1)

Rotavirus & EPEC (2)

Adenovirus & C. difficile toxin B (1)
Astrovirus & EPEC (1)

™, o] & 87 A7} DEC PCR kitZ2% 7%=} whe}a],
EPEC 7ol 2lo A9 7 v 7he] LA&< 99.3% (402/405)
odr}. ik 16-plex PCRONA] 2 F57} EPECS} EAEC ¥ 55
R ZHent, escV, aggR B astA)7} FAol FAE=]o] £ (mixed
type) > & E- %9l 21} DEC PCR kitoll = EAEC 7132 913
A7} £3kw]o] 9dA] $hobA]l EPEC -+ eaett 7]
%Ack. EHECE 7 kit 27 543k 1 ZAollA] 2= o] 100%
UAJs3iet. EIECS ETECE 7 kitell 4] 27 7557 ekgke
™ 100% LX|skrh. EAECE 1170 %FAlo|9laL 16-plex PCR
oflAuk A% = glo 7 kit 7] vt Brbsssict g,
32 FFollA astd A AEE A Edl(asid gene-positive E.
coli), astA F-RA= enteroaggressive heat-stable toxin (EAST1)<
encoding kA% T2 BE pathotype?] E. colioll A= WAE
T .o WA (pathogenicity)oll thEk 73l X}o]7} Qlo] A
WA e A EelAE AlLJskaich7-9].

A

il =

Table 5. Detection of virulence genes of diarrheagenic E. coli by
16-plex PCR [6] and DEC PCR kit [7] from 405 stool specimens in
six university hospitals between October 2010 and February 2011

16-plex PCR DEC PCR kit
Agreement
Pathotype .. No. Positive No. gr(%)
Positive gene(s) isolates gene(s) isolates
EPEC  bfpB, escV 1 - - 99.3%
eaeA 2 - -
escV, eaeAd 4 eae 4
escV, eaed, astA 3 eae 3
escV, eaed, astd, hly 1 eae 1
Mixed* ent, escV/aggR, astA 2 eae 2
EHEC  escV, hly, stx2 1 vix2 1 100%
EAEC pic, aggR 5 - - Not avai-
aggR 2 - - lable
astd, aggR 1 - -
pic, astA 1 - -
pic, aggR, astAd 2 - -
astA’ astd 32 - - Not avai-
lable

*Mixed pathotype of EPEC and EAEC; Tasta gene-positive E. coli.

A& Rt depA ng Zedl A9 e A4 s
[10]. &, A1gFo] - cheFstar 714 Wb Bl w)ge] Al
SHA wljiroll, A A HAA NN Salmonella spp., Shigella spp.,
Vibrio spp., E. coli 0157 & ¥5#o] & ¥ 712 U AlF
R Ao wekska, 3 wholelzoll djal ARt wejst
A oz Aol wasla Qe

o] odLol| A= Seeplex” Diarrhea ACE detection kitsZ o] -8
sto] g TRALANEE Aldelel, a4
7} A A=Y Salmonella spp. B Vibro spp. ¥k ZA3}
o} P8k YAES B, ol Cho F[5]°] EX3 W
©. 2 Salmonella spp., Yersinia spp. 2 Shigella spp.oll ths}od
20100 =44 3k W83 AXedct. C difficile toxin B
o thetolic T FeHEAAANES Zotet vl 7Astete]
A o] WAtel ek v Aholr} IRl 11], W3k, 5% v
ol# 29 7¢ wUY b5 FHALAES AlokE o] &3t

£ dTAke] Harol|A] wek Azke} v]aslglS il
HEE Ho] FUH4). v TRELAARSH L, 759 &
AL ok AAe] 7)ol Hlmg o] & tAHE = fiA
A4 ZAAlell #-8sto] 3k Wl AAZA] ofe] AARIRIT Zdell
gk e = e Aol ksl

ARl A] fAQ1ell T3t AA = A RS whE A7 o
ol AlFg = ek Aok ALl A 5 AR X 87}
12 Al ol%E EA ¢ % ek ol AT 7
ol A = LA uljekit o] Fof FlrhH whA] 4752 ghajell At
AHFE & F U Aol Salmonella spp., 3; Vibrio spp., 1).
aeu}, A2 N o FREEAMEHE ol &3te] wl
ol 7hehE g nlole 2 gl telelotel] i3t =53l AAE

%

1

o
rt
2
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ah
3-'0
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A&t At 1389 9] 3hatollA] YAFS FHst 4= 9ok

el BEE e norovirus® rotaviruse] 7ZEE0] Zo
] Salmonella spp., Vibrio spp., Campylobacter spp., <94 o)
AT 59 A go] Ao Uy, o]t el 7|7k A
AA ol(1129)ol I3 edgko g |AFIrh12-14]. 3L,
norovirus®] %AEo] rotavirusi .t} =9k, o] 20054 o]
BHE] norovirus®] Belgo] Ax ZrhE]o] H FA AA uf
olgfe] Fo AU thFH T gl Ful FE whdela
AEHB 14].

S A
511] °lﬁP ol-gollA] 7u°§§°] SAE A AESlA] e 9
o7 g glom, o] S Aaw FES At 54
O % rotavirus®t frAFSEAE HIsLA A3t A IE Kol & v}
Ao feighei{14]. 3-ARE, AAN71A] norovirus Hed= A1
cksl7] 13k > 2 ol HAE o] 83te] ELISA HARSH
rea-time PCR 7443401 Jolg=ul[14], M= AMukE ol 3¢
BANSS - vlelel 0] g Hek 4 sheEl £

o] & Ao},

SHH, o] A Ao A= C diffifile toxin B} C. perfiingens
kA o) —"'-°LJ_(8 1%, 5.1%), C. difficile Toxin Bx= 6541 o] 4
2RlollA A AEE ek ol ARA A A i ¥
ol t5lol 914 Shot AAA w27k of2Agleh. Cho E5]
o] 20104 6-9¥ 7]7]' 39 =AE AINC. difficile toxin B,

2.3%; C. perfringens, 2.9%)} Blsl] 2 wj] o] 3 ZA¥r} ¢
=%t

gk, SR WiErt Eokwl oA A T 23.2%l
x—] 2}_ tl:‘— 3,.__0/] % Loﬂ ] Eoﬂ_‘:_l;ﬂ 7y S Z,g_ﬂ ’6‘1 7l—oﬂ

E5 A B WlAo] =2 Salmonella spp., Vibrio spp., Y.
enterocolitica 3 EHEC 5 A28k YA vlo]z]x 7l v+
Hlelobr} Tk SR $4 29E Bosl Ao 24
Ak o3t FEAAL MEESTTIEAA Sk, 7=
T 7k A A28 daliAe €84 vt At
[15,16]. #, rotavirus®} E. coli 5 733 4% 35 &
FH(synergic effect)Z Agko] ¥ of3hgo] Hix7| % &30t
[15], S57kdell thgk 4 Adbg2 35 o] dtwolof &
7o},

Avste| 25 Sl F844E% 84 A1 AR (EnterNet-
Korea) 201041 % 5A] #FEell oJabd, WA tHAH(ETECSt
EHEC)9] E&|&o°] 0.5% (165/30,758)F Salmonella (1.9%),
Campylobacter spp. (0.9%) tho2 E2]=]9c13].

o] adTellA= 5747 i WA Wi 5 EPEC, EAEC,
EHEC 37}A4] ¥ 3 (mixed)o] 6.2%Z, o]+ 2010{% =
AR Aie| B8 A Hakeh =9vh6.2%
vs. 0.5%)[11]. o]&13t Xfo|= AAA Q9 Wt ofyz}, o] ol
TollAE 1642 AAIE o] &3le] 5714 W94 AT
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ZAA A A ke] 2 7‘*14%* ol A=
AaL 27kA] WAtk 2ARE ZlololAl, 323 AlkA|
(target primer)®] E-79} 72 Xpo| ol oJ3k Ao g A7},
T3k, o] edol|A4= 16-plex PCR ¥ ¥} DEC PCR kit 27}4]
Hl—tﬂ_& A d—]z\-—'ﬁt HEE-L H|I3s oi‘:‘c-]] EAECE A
218k 47}2) WYA thA-FH(EPEC, EHEC, EIEC % ETEC)ol| th
sfo] S Wk Zhell et GAEE Hlvh

AEA oz, 9 ik AAR HEol o A A4

Al I elell Al A 6 U ik
o] %So] efslolo} 3

3] ABAE 7

Al 2

o] A= 20109 = gkl Am| Y EES] d4n] A HS HE
of $EE. A A 7B} A8E ATHNFA @A}
@grlHicle] AAA B Aol B5-E A B B8 4
==y,

d
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ELELE
0F ZYRLCAMRISHS 0|80 24 UFY EAY
AN 13%F R HO|HA 5F dE

JhE|oist ojmiche olxMmwel MeiEAlolsma, SIS2itist olneis MSHBHY FckAlelstmA,
DiS2itetn ofniofst oERNmuel AoziAsnd, ISetSn ofnitist AulEse FekziAtelstmal
JE2ichetm ojnichst ciAA Rl FekziAlelstmAl, iEeicistn ojmihe ofolz ARl FlekziAlelstmAl
OI&S!, HHE, 082S, A+, AR, 0140, RIA?
MZ: T4 AdA A FAAE o R eist Al Fe icleleh. S, iR T AALeAE F A
AR A AT AATE A 3 Gl o] ATOIAE TRk A SEFotelels sE AIF 135)9] 22
MES thE SIS o] Gelo] A, w3 AN S Escherichia coli %% A% 2744 thE F43
23S vl melelnt.

g 20101 1

L 20114 29744 670 TSRS elA) A 2] 7R 40570S THO.= Seeplex” Diarrhea

ACE detection kit (Seegene, Korea)S o|-&3&}o] wlo|&]A 5% (astrovirus, GroupA rotavirus, enteric adenovirus norovirus
G1/G2) B Al 8%&(Salmonella spp., Shigella spp., Campylobacter spp., Vibrio spp., C. difficile Toxin B, C. perfringens, Y.

enterolytica, Aeromonas spp.)= ZAFSIATE L 162442] A|EA|E o] 83 vfF S E AU (16-plex PCR)Z} diar-

rtheagenic E. coli detection (DEC) PCR kit (SSI Diagnostica, Denmark) S ©o]-83}o] AAL 89t E coli (enteropathogenic E.
coli, EPEC; enterohemorrhagic E. coli, EHEC; enteroinvasive E. coli, EIEC; enterotoxigenic E. coli, ETEC; enteroaggressive
E. coli, EAEC)®] HERAAE A3

Al AA| FAEL 34.1% (138/405)Q3L, 327 Aol A F8 7418 Bt vlo]g]AE 18.5% (75/405) B,
norovirus G2, Group A rotavirus, enteric adenovirus, astrovirus 3 norovirus G1)7} 72+ 40, 23, 8, 3, ¥ 17 Ee2l= ek
Al FAES 24.4% (99/405)R.3L, C. difficile toxin B, C. perfringens, EPEC, EAEC, Aeromonas spp., Campylobacter spp.,
Salmonella spp., EPEC2} EAECS] E3V3, Vibrio spp. B Y. enterolytica?} Z+ZF 33, 21, 11, 11, 10, 5, 3, 2, 1, 1 B 17}
W2l =| Qlek. EPECS} EHECOl| thet 5+ 7hA] vk SEA AT AX&2 242 99.3%2F 100%3A

AE: W A9 34.1%cNA vhekdt AA ik IQ1Fe] AEENa, 4 AAR FEe] ol AA 8 E coli®t C
perfringens’=. Z¥ZF 6.2%2k 5.2% % A=E ek wEbA, vhg TR a4 thkdt AAe] T ES A
tl f-&sk3ick [Ann Clin Microbiol 2013;16:33-38]
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