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Direct Application of Multiplex PCR on Stool Specimens
for Detection of Enteropathogenic Bacteria
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Background: Causative bacterial agents of infectious
diarrheal disease were ftraditionally diagnosed by
stool cultures. Stool culture, however, has a prob-
lem because of relatively low sensitivity and long
turnaround time. In this study, we evaluated multi-
plex PCR applied on stool specimens directly to di-
agnose enteropathogenic bacteria.

Methods: From June to September 2009, 173 diar-
rheal stools submitted for stool cultures were tested
by Seeplex” Diarrhea ACE Detection kit (Seegene,
Korea) to detect 10 enteropathogenic bacteria. Spe-
cimens were cultured for Salmonella, Shigella, Vibrio,
and Yersinia. Late 50 specimens were also cultured
for Campylobacter. The specimens positive for ver-
otoxin-producing Escherichia coli (VTEC) were fur-
ther subcultured for detecting enterohaemorrhagic
Escherichia coli O157:H7. Electronic medical records
were reviewed for clinical and laboratory findings.
Results: Of 173 specimens, multiplex PCR and cul-
tures identified enteropathogens in 36 (20.8%) and
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8 specimens (4.6%), respectively. While multiplex
PCR detected 5 Salmonella, 15 Campylobacter, 1
Vibrio, 4 Clostridium difficiles toxin B, 5 Clostridium
perfringens, 1 Yersinia enterocolitica, 5 Aeromonas,
and 2 VTEC, cultures detected 5 Salmonella, 1
Vibrio, 1 Y. enterocolitica, 1 Aeromonas, and 2 E.
coli O157:H7.

Conclusion: Multiplex PCR would be useful to de-
tect Campylobacter, VTEC and C. perfringens, as
well as have equivalent sensitivity to conventional
culture for ordinary enteropathogens such as Salmo-
nella, Shigella, Vibrio, Y. enterocolitica. Direct appli-
cation of multiplex PCR combined with conventional
cultures on stool warrants remarkable improvement
of sensitivity to diagnose enteropathogenic bacteria.
(Korean J Clin Microbiol 2010;13:162-168)
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Table 1. Target genes and their product size of multiplex PCR

Target Product

Primer set Pathogens gene size (bp)
Diarrhea-B1  Campylobacter spp. 227
ACE Campylobacter jejuni hip
Campylobacter coli asp
Shigella spp. vif, ipaH 330
Salmonella spp. sopB 395
Clostridium difficile Toxin B tcdB 476
Vibrio spp. 651
Vibrio cholerae hly
Vibrio parahaemolyticus thh
Vibrio vulnificus vh
Diarrhea-B2  Aeromonas spp. hly, ela 217
ACE VTEC VT, V12 291
Escherichia O157 rfb 476
Escherichia H7 fliC 370
Yersinia enterocolitica inv 580
Clostridium perfringens cpa 700

terocolitica, E. coli O157, E. coli H7, verotoxin-producing E.
coli (VTEC), Aeromonas 4 5-0]%%l A|UE| & o] Fo]Z] ol
= FAul0] glek(Table 1). Z7He] Aol s ZEw9)e
o Aofele o FEAlale AR 2719} v wstol
A7) FE55 T ® E. coli 0157, E. coli HT, VTEC
7} QD )l A=A E coli O157H7SZ AsIet 5 pL
9] Ay FENE A-gsle] FEE F 2% agarose geloll F17]
o 53to] ZLAES] F7)o upel FEegich

ohE FHELANIE A DA 7S FS 2Asle]
3] A, vhol, ko] ©|5]%l A9 el 250
2, AP, A At WY EA)
=]

7, HxEH P e CHEGTY(Creactive protein, CRP)

2 o}

AA 173718 i A T ok F3asAdbg Al
4] 367141(20.8%)0ll 4 38712 2lm] l= AP ATl A
=}, Salmonella 571, Campylobacter 157, Vibrio 171, CDB
47, C perfringens 57, Y. enterocolitica 171, Aeromonas 571,
E. coli 01572} VTEC & t} 94o] 271 5ol HEH L o]
Z Aeromonas 271 27y Campylobacter ¥4 7429} Vibrio
g ZAANA SAlol HAEE A E. coli HTWF 7155 2571¢]
HAE g TEEAMEGolA AN Al AR
skl

v E8k g Add|ur-Soll A Salmonella?} 735X ST} Vibrio
7F ASE 1712 wikelA e Moz o] FRE g F
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SHasqlke: Zsto) wlek Aok 5 QAasic i ¥
Hholl Campylobacter W& AAIANA 50734 5 4707} Campy-
lobacter V% TEFHAQAAMES Aol YA vy B &
Aolodrt. vhs TR ALAMEANA deromonas ¥ 571 T
1737 wfekollA] o] Eel=EQi) E coli 0157, H7, VTEC®]
9kl 271 sorbitol-MacConkey HIAJol|4] Al&ist A E
coli Z=ro] 0157 dF&A ol A} 3L verotoxin EAH A7
Apoll A verotoxin YA Y-S EHQ1stAtK(Table 2).

v THEAEAN-SNA Campylobacter’} 74EHE 159
Z B2o0] 13%(86.7%) YJI o] F 12%(80.0%) i Q)
ek 29(13.3%) AARE deh Rt A = B

Table 2. Distribution of diarrhea pathogens confirmed by multiplex
PCR and culture results

No. (%) of positive specimens

Pathogenic organism

Multiplex PCR  Conventional culture

Salmonella 5 (13.2) 5, Salmonella B, C, D, E
Campylobacter 15 (39.5) 0*

Vibrio 1 (2.6) 1, V. parahemolyticus
CDB 4 (10.5) Not tested

Clostridium perfiingens 5 (13.2) Not tested

Yersinia enterocolitica 1 (2.6) 1

Aeromonas 5 (13.2)Jr 1, A. sobria

E. coli O157:H7, VTEC 2 (52 Not tested

Total 36 (100)" 8

*Only 50 specimens of late period were cultured, "No. of specimen
was corrected, since two Aeromonas were detected together with
Campylobacter or Vibrio.

Abbreviations: CDB, Clostridium difficile Toxin B; VTEC, verotoxin-
producing E. coli.

Table 3. Clinical characteristics of PCR-positive patients

ol AEEA ket o FAEAAE AA’RE 1379 T 570]
FAollar, il WATHAE QAR 6 B FAols

lobacter’} 7A%&%H A BF AAE FAZ W93 3x9le
o, 1959 A} ZHsfo 2 Ak 9ol 27 &

A Qe SAEE A AAE Ak WSk o] F 129
YA X 25 Whk 66.7% A A ARl oH

H-E2 28 12 YA}t o Wk} Salmonella ¥4 3HAF 59
o BF i B5o] Adlar o W= gl ot 2%
Y olufj kol 4] FU3t o] HAEE AUt deromonas7t HEOE
AEE 399 A wdo] flola 29 H5o] lomA
CRP7} A53l9det. ol 1M EFoils W FAETA
Wy A2 A FA ol AH UG o Z qjdslelon, 1
& Zhol A A E A A T4 = QJdsdck ohE 1M =
71919ke 2 WA e w] Sl ddsiiel dg e
24pe] AL Ao, B8, W, CRP S7H= 8l C
perfiingens ¥4 578 B S5-I AARE g9l whed)

W Y, o " CRPE SAoIglth 4% Aol
CDB7} #&H A= AAl 49 F 392 duizkadol <Jgt 2
ol Uz AHAATES BT A3 25 7ol

th(Table 3).
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i

No. positive/No. tested

Pathogemc NO.' of hee 5ex No. of NI  Fever Abdognnal Stool Peripehral blood
organism patients pain
<15 >15 M:F OB WBC twBC* 1CRPT

Campylobacter 15 5 10 28:1 0 12 13 5/13 6/6 5/15 13/13
Salmonella 5 3 2 2::3 0 5 5 0/5 0/5 1/5 5/5
Aeromonas st 0 5 4:1 0 4 4 12 1/5 2/5 4/5
VTEC 2 1 1 1:1 0 2 2 12 172 12 2/2
CDB 4 2 2 1:1 3 2 2 1/4 0/3 0/4 2/4
C. perfringens 5 4 1 1:4 0 0 5 0/4 0/4 0/5 0/5
Vibro 1 0 1 0:1 0 0 1 0/1 0/1 1/1 1/1
Y. enterocolitica 1 1 0 0:1 0 1 1 0/1 0/1 0/1 0/1
Total 367 16 22 12:1 3 25 33 8/32 8/27 11/38 29/38

3

*>10x10°/mm’; >06 mg/dL; "No. of patient was corrected, since Aeromonas was detected together in each one patient of Campylobacter

and Vibrio, total 2 patients.

Abbreviations: NI, nosocomial infection; OB, occult blood; WBC, white blood cell; CRP, C-reactive protein; VTEC, verotoxin-producing E. coli;

CDB, C. difficile Toxin B.
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FTHALANNNGH SlEEE Bl ad =F20]04 = 2
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5 o} ZA7ket AAdele] gie R 04~2.1% Eel=e A
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=REXE=
M MNAl 2 o] AJATHXEQ O = EOIY ACIAHLS
Nz QAr AQIAY MEHES Pt OF TYURLANUI
o RN &
JArY O AAe] Oitt BE HE
SHTHEtR ofnichst Mo el TRICkAlel s, *2olntstm
ZoE' oy, 2oL, 2@z

i g A AT AL F2 ool ol o] Fojzlont o2t vl RIZA=I}F Fid oz Yar A7te]
e Aele A 7Rk B AFellA e vkt AA AT g S S fEl v TaaadsiS-& 2t
i Aol 23 A -gsto] 7kt

i 2000w 69HE] 997HA] wwuloko] o]2|®l 173719] A4} 73l Seeplex”™ Diarrhea ACE Detection kit (Seegene,
Seoul, Korea)E ©]-&3lo] v FRALAMSS ARSI e AAlol diste] ok TEaLA-S Aot
Salmonella, Shigella, Vibrio, Yersinia's 73%3817] 918t B4 vl A& vl sgicl. FHEE-2] 50 Aol tisled=
Campylobacter W|9ko] o] FolZ o}, vbF Fa A A2HE-Eol 4] verotoxin A4t Escherichia coli (VTEC)7F ¥AIQl A=
=84 E. coli O157T:HT A5kg Slall Alcieleka AAsich gl 3kake] o755 33k o2 zAsto] o 54
I AAAIE s

Azt F 173719 AA F vhe SHEEANREST sl 23l 22 367 7(20.8%)2F 87X (4.6%)eN A AARIITF
o] A=A} vbF FEFE LA A = Salmonella 57, Campylobacter 157, Vibrio 173, Clostridium difficile toxin
B 47, Clostridium perfringens 571, Yersinia enterocolitica 173, Aeromonas 57, VIEC 27122 7Z=|9 1, vlok7iAy o g
= Samonella 57, Vibrio 17, Y. enterocolitica 171, Aeromonas 171, E. coli O157:H7 2710] Zel%]Qlc}.

AE: oF FFaLANNS WE-S Campylobacter, VTEC and C. perfringens “S3F 7+-2 wljoko] o]#]-g AHAA F2
Aol v 583195 Bt olyg}, dubEQl ABHAA T Salmonella, Shigella, Vibrio, Y. enterocolitica®ll &A=
eI AR IR S veblc S el ALeL Bl vk SRAEAMNESS o Al A ALl
A4 7ed AT Ake] I E FA A 5 3 Zlolh [tHEldAn|¥E5H3|X| 2010:13:162-168]
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