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Bacillus cereus causes two types of gastrointestinal
diseases: emesis and diarrhea. It produces one em-
etic toxin and nine different enterotoxins. In March
2008, eight of a family became sick after eating sli-
ces of raw fish. We isolated emetic toxin producing
B. cereus from the stools of 6 patients and 2 sub-
clincal humans. In this study, the presence of enter-
otoxin genes, such as those of haemolysin BL (Hbl),
nonhemolytic enterotoxin (Nhe), B. cereus enterotoxin
T (BceT), enterotoxin FM (EntFM), cytotoxin K (cytK)
and cereulide were assayed by polymerase chain re-
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action (PCR) methods. Their enterotoxin activities
were assayed using the BCET- RPLA, Tecra ELISA
kit and Hep-2 vacuole activity. Bacterial isolates were
subtyped by pulsed-field gel electrophoresis (PFGE).
This study demonstrates the emetic toxin-producing
stains of B. cereus in clinical specimens, for the first
time in the Republic of Korea. (Korean J Clin
Microbiol 2009;12:48-52)
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Z B3 Ae-E 4wslo] API 20E kit2k API 50 CHB kit 23olAIA B. cereuss wlIStSIt. B. cereus® 5R%E TFE
(bioMerieux, Marcy-L'Etoile, France)E o]&3to] A2+ 71 o g Als FAAE FEst] 1009 S4£544F HE
AE AdBslick & 1199 diM A4 F 34} e d T34 s primer®} i-Star Master mix PCR kit (iNtRON bio-

Table 1. Toxin gene profiles and toxin titer of B. cereus isolates obtained from outbreak case

No. hbl gene nhe gene Enterotoxin gene NRPS gene beeT  Tecra Vacuolation
case  ppl4  hbIC  hbID  nheA  nheB  nheC  cytK  entFM  bceT ces RPLA  ELISA titer
T e + + - + - + — - 128
2 - - =+ + + - + - + — - 128
3 - - -+ + + - + - + — - 128
4 - - = 4+ + + - + - + — - 128
5 - - - + + + - + - + - - 128
6 - - - + + + - + - + — - 128
A + + - + - + — - 128
8 - - - + + + - + - + — - 128

Fig. 1. Vacuolation responses in Hep-2 cells after treatment with isolated B. cereus supernatant. (A) Hep-2 cell treated with B. cereus (case
1) culture supernatant at 1/64 dilution, 8 h after treatment. Arrow indicate vacuolation of cell (200x magnification). (B) B. cereus (case 2). (C)
B. cereus (case 3). (D) B. cereus (case 4). (E) B. cereus (case 5). (F) B. cereus (case 6). (G) B. cereus (case 7). (H) B. cereus (case 8). ()
Hep-2 cells control with no vacuolation present, 8 h after treatment (200x magnification).
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technology, Seoul, Korea)*E‘ Agsto] PCRE AlsBslsith4).
polel F5 mEOl AR Ha HA N AakE mglh
(Table 1). 3] hbld, hbIC, hbID, beeT L)L cytk FRAAE
7AZE| A k9o nhed, nheB, nheC, entFM 121 cereulide
= ske B4 AR ces A7} 2155 . HBL =
429k NHE 54:9] Wl o] 5.5 #Qls}7] 9Jsto] BCET RPLA
(Oxoid, Hampshire, UK)$} Tecra ELISA (Tecra International
Pty Ltd., NSW, Australia) kitZS o]-8slo] F4 bl HAAE
stglont 25 240 AE BTk Table 1).
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Fig. 2. PFGE patterns of emetic toxin producing B. cereus isolated from patients of the outbreak. Control 1 and control 2 strain isolates from

human and food in 2007, respectively.
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