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Pesticide poisoning remains a major concern in veterinary forensic toxicology due to the widespread
availability and misuse of agrochemicals?. In Japan, systematic data on animal pesticide poisoning are
scarce, despite increasing reports of sudden deaths in companion and wild animals under suspicious
circumstances. Accurate identification and quantification of toxicants are essential not only for
determining the cause of death but also for supporting legal investigations, public health responses, and
policy development?. This study presents a forensic investigation of pesticide exposure in deceased
animals in Japan, with particular emphasis on methomyl, a highly toxic carbamate insecticide.

Stomach content samples from 44 animals (cats, dogs, birds, and wild mammals) suspected of
poisoning were analyzed using a two-tier approach: non-targeted screening by LC-Q-TOF/MS followed
by targeted quantification using LC-MS/MS. Sample preparation was performed using a QUEChERS
extraction method.

Non-targeted screening detected a wide range of pesticide classes, including carbamates, herbicides,
fungicides, insecticides, neonicotinoids, and rodenticides, highlighting the diversity of chemical
exposures in suspected poisoning cases. Carbamates and herbicides were the most prevalent groups.
Among all detected compounds, methomyl was the most frequently identified pesticide, detected in
65.9% of cases. Due to its high detection frequency and known acute toxicity, methomyl was selected
for quantitative analysis. Quantitative LC-MS/MS results showed extremely high methomyl
concentrations, reaching up to 157 mg/kg in cats, 75 mg/kg in a civet, and 30 mg/kg in a dog. These
concentrations exceed reported oral median lethal doses (LDso) for most mammals?), strongly indicating
acute and lethal exposure. The findings provide robust forensic evidence implicating methomyl as the
primary cause of death in multiple cases. The magnitude of detected concentrations and the recurrence
across species raise serious concerns regarding intentional poisoning and illegal pesticide use. Enhanced
monitoring systems, stricter control of highly toxic pesticides, and increased public awareness are
urgently needed to prevent further animal poisoning.

This study demonstrates the analytical strength of combining LC-Q-TOF/MS for comprehensive,
non-targeted screening with LC-MS/MS for accurate quantification in veterinary forensic investigations.

1) Aktar MW et al 2009. Interdiscip Toxicol 2: 1-12
2) Bertero A et al 2020. Sci Total Environ 707: 136129.
3) Van Scoy AR et al 2013. Rev Environ Contam Toxicol 222: 93-109.
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