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Health effects of neonicotinoid insecticides

—Part 1: Physicochemical Characteristics and Case Reports—
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Abstract

Neonicotinoid insecticides are not only water soluble, systemic, and residual, but also low volatile and heat sta-
ble (less than 147 centigrade). More than 400 tonnes of neonicotinoid insecticides are imported into Japan per
year. From 1999 until the 2009 fiscal year, the total shipment of neonicotinoid insecticides increased more than
twofold, while that of organophosphate insecticide reduced by half. Victims of accidental intake of neonicotinoid
have been rare in Japan, and during that time organophosphate victims reduced by half. The meta-analysis of lit-
erature on 145 cases of imidacloprid intoxication and those focusing on 9 cases of acetamiprid intoxication reveals
that the minimum toxic dose and the maximum tolerated dose are 48 mg/kg BW and 875 mg/kg BW for imidaclo-
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prid, 30 mg/kg BW and 600 mg/kg BW for acetamiprid, respectively. The minimum lethal dose and the lethal
dose for imidacloprid are 80 mg/kg BW and 310 mg/kg BW, respectively. Several cases of subacute neonicotinoid
intoxication have been observed. In 2004, after acetamiprid of 70 mcg/m’ and in 2005, after acetamiprid of 45
mcg/m’ was sprayed in Gunma prefecture over a period of a few weeks, 78 patients and 63 patients, respectively,
visited X clinic in Gunma with nicotinic symptoms. The estimated exposure dose in 2005 was 84.1mcg/kg BW,
0.28% of the minimum toxic dose. Since 2006, more than one hundred patients have visited X clinic in Gunma
with nicotinic symptoms after the consecutive intake of domestic fruits (apples, Japanese pears, peaches, grapes,
etc.) and/or tea beverage. In the urine from those patients, 6-chloronicotinic acid, the metabolite of neonicoti-
noid was detected of less than 84.8 mcg/Z£.

(Key words) neonicotinoid, insecticide, acetamiprid, imidacloprid, intoxication
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