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Cytotoxicity of sea-dumped chemical munitions in rainbow trout gill
(RTgill-w1) and human colon adenocarcinoma (Caco2) cells
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Following the First and Second World Wars colossal amounts of munition, including conventinal
explosives and chemical warfare agents, were sea-dumped in coastal and off-shore sites all over the
globe. As a consequence of decades of exposure to seawater, munition shells are expected to be highly
corroded thus allowing the release of toxic chemicals to the environment. Despite the growing
environmental concern, the toxic potential of dumped munition and their reaction products is largely
unkown.

In this study, the cytotoxicity of thiodiglycol, 1,4-oxathiane and 1,4-dithiane, three metabolites of the
chemical warfare agent sulphur mustard frequently detected in environmental samples from
dumpsites, was assessed in rainbow trout gill (RTgill-w1) and human colon adenocarcinoma (Caco2)
cells following 24 hours and 24 and 48 hours exposure, respectively. For that, a combination of three
viability assays was used following the test guideline 249 from OECD.

The obtained results for RTgill-W1 allowed the estimation of the LOECs of 50 mg/L and 100 mg/L for 1,4-
dithiane and 1,4-oxathine, respectively, which correspond to the 96 hours LOEC in fish, while a NOEC of
100 mg/L was estimated for thiodiglycol. Similarly, for Caco2, 1,4-dithiane also proved to be the most
toxic of the tested chemicals with the LOECs of 6.25 mg/L and 100 mg/L, following 24 and 48 hours
exposure. Furthermore, LOECs of 100 mg/L were estimated for 1,4-oxathiane and thiodiglycol following
both exposure periods.

This first insight on the cytotoxic potential of three relevant sulphur mustard related products reveals
that 1,4-dithiane is the most toxic of the tested chemicals, even though all estimated LOECs are well
above the concentrations detected in environmental samples, which normally range pg/L.

Keywords: Dumped munition; Cytotoxicity; RTgill-W1; Caco2

-35-


mailto:joaoandre.alvesbarbosa@ugent.be

	Physico-chemical parameters and bacteria as indicators of sewage pollution in Negombo lagoon, Sri Lanka
	Ayitey Samuel1,2,3, Thanne Walawwe Gedera Fathima Mafaziya Nijamdeen2,4, Deepananda K.H.M. Ashoka5, George Isabelle1, Kodikara Arachilage Sunanda6, Peiris Harshini9 and Dahdouh-Guebas Farid2,3
	Poster presentation Online poster


	Cytotoxicity of sea-dumped chemical munitions in rainbow trout gill (RTgill-W1) and human colon adenocarcinoma (Caco2) cells
	Barbosa João1,2, Janssen Colin R.1 and Asselman Jana2




