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Evaluation of cation exchange ratio in emetic toxin cereulide and of effect for
cytotoxicity.
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Mass-spectrometry analysis indicated that the potassium ion (K+) and ammonium ion
(NH4+) was dominantly coordinate the center of emetic toxin cereulide, rather than other cations.
Moreover, the cytotoxicity of cereulide for HEp-2 cells was decreased in the environment of excess
concentration of sodium ion. These results indicated that the cytotoxic activity of cereulide was
affected b{ the concentration of cations in the environment. The cation exchange property of cereulide
and the relation between cation species and cytotoxicity illustrated by this study emphasizes the
challenges inherent in solving mechanisms of food-poisoning by Bacillus cereus.
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Table 1. Cereulide toxicity for HEp-2 cells.
The toxicity of cereulide was evaluated
with vacuolation of mitochondria in HEp-2
cells. “Days” indicated incubation period
(days) in cation exchange solution. “Titer”
indicated the toxic activity of cereulide
with HEp-2 cell bioassay.

| days | Titer (ng/ml)
control 1,280

K+ 1 640
7 1,280

14 1,310,720

28 163,840

Na+* 1 20
7 7

14 5

28 5
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Fig. 1. Mass spectrometer of cereulide that
incubated with 10mM KCI as a potassium
ion (K*) exchange solution.
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Fig. 2. Mass spectrometer of cereulide that
incubated with 10mM NH4Cl as a
ammonium ion (NH4*) exchange solution.
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Fig. 3. Mass spectrometer of cereulide that
incubated with 10mM NaCl as a sodium ion
(Na*) exchange solution.



Fig. 4. Mass spectrometer of cereulide that
incubated with 0.01% H3PO4 as a proton
ion (H*) exchange solution.

Fig. 5. Mass spectrometer of cereulide that
incubated with 10mM LiCl as a lithium ion
(Li*) exchange solution.
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Fig. 6. Mass spectrometer of cereulide that
incubated with 10mM NaCl as a sodium ion
(Na*) exchange solution for 1 month.
Although the toxicity of incubated cereulide

solution was attenuated, only potassium
ion(K*) was observed as an added cation
in cereulide.
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