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Ciguatera fish ﬁoisoning is a clinical syndrome that causes neurological
symptoms in patients and affects more than 50,000 people per year. This foodborne illness results
from eating fish from warm water regions around the world that contain natural marine toxins that
are collectively known as ciguatoxins (CTXs). In the Pacific, these toxins are produced by the
dinoflagellate Gambierdiscus toxicus, which accumulates in fish through the food chain and undergoes
oxidative modification, giving rise to numerous analogs. In this study, we aimed to verify the
biooxidation process of CTXs in vitro using CTX4A/4B and CTX3C as substrates, and recombinant human
CYP3A4, fish liver S9 fractions, and microsomal fractions as oxidizing enzymes. The reaction
products were identified by LC-MS/MS analysis using reference toxins, which unambiguously confirmed
the production of CTX1B, 54-deoxyCTX4B, 52-epi-54-deoxyCTX1B, 2-hydroxyCTX3C, and 2,
3-dihydroxyCTX3C.
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1
Sample . Sample size
o Species Body weight (kg ) | Body length (cm)
1 3.80 63.0
2 1.50 45.0
3 Lutjanus bohar 1.10 42.0
4 3.80 62.0
5 0.50 31.0
6 , 0.50 30.0
7 1.70 17.0
8 1.10 30.0
R Oplegnathus puncrarus 500 00
10 0.88 37.0
11 0.82 38.0
12 Lugjanus gibbus 0.72 36.0
13 0.86 38.5
14 0.84 38.0
15 0.42 29.0
16 0.36 27.5
r
17 037 26.0
18 0.42 28.0
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