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Abstract

We include 1n this review an assessment of the formation, environmental (ate, and mammalian and
ecotoxicity of CW agent degradation products relevant to environmental and occupational health. These
parent C'W agents include several vesicants: sulfur mustards [undistilled solfur mustard (H), sulfur
mustard (HD), and an HD/agent T mixture (HT)]; nitrogen mustards (ethylbis(2-chloroethyl)amine
(HN1), methylbis(2-chloroethyl)amine (HN2), tris(2-chloroethyl)amine (HN3)], and Lewisite; four
nerve agents | O-ethyl §-[2-(diisopropylamino)ethyl] methvlphosphonothioate (VX), tabun (GA), sarin
(GB), and soman (GD)}; and the blood agent cyanogen chlonde. The degradation processes considered
here include hydrolysis, microbial degradation, oxidation, and photolysis. We also briefly address
decontamination but not combustion processes. Because C'W agents are generally not considered very
persistent, certain degradation products of significant persistence, even those that are not particularly
toxic, may indicate previous CW agent presence or that degradation has occurred. Of those products for
which there are data on both environmental fate and toxicity, only a few are both environmentally
persistent and highly toxic. Major degradation products estimated to be of significant persistence (weeks
to years) include thiodiglycol for HD; Lewisite oxide for Lewisite; and ethy) methy! phosphonic acid,
methyl phosphonic acid, and possibly S-(2-diisopropylaminocthy!) methylphosphonothioic acid (EA
2192) for VX. Methyl phosphonic acid is also the ultimate hydrolysis product of both GB and GD. The
GB product, isopropyi methylphosphonic acid, and a closely related contaminant of GB, diisopropyl
methylphosphonate, are also persistent. Of all of these compounds, only Lewisite oxide and EA 2192
possess high mammalian toxicity. Unlike other CW agents, sulfur mustard agents (e.g., HD) are
somewhat persistent; therefore, sites or conditions involving potential HD contamination should include
an cvaluation of both the agent and thiodiglycol. Key wourds: anticholinesterase, blood agent, CK,
cyanogen chloride, decontamination, GA, GB, GD, HD, HN, hydrolysis, Lewisite, microbial
degradation, nerve agent, nitrogen mustard, oxidation, sarin, soman, sulfur mustard, tabun, VX,
vesicant. Environ Health Perspect 107:933-974 (1999). | Online 3 November 1999]

Blepehpnett nicks il govidoes 1999 1 7pY3 397 dmunre abstract humld

GRS A A LA b L1 SR o siticner B T bt TR R TR S T

hitp://ehpnetl.niehs.nih.gov/docs/1999/107p933-974munro/abstract. html 2/7/2001



