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Abstract
Neonicotinoid insecticides, long-lasting insecticides with nicotinic acetylcholine receptor competitive
modulator action, are used for termite control as the first line active substances in Japan, e.g. imidaclo-
prid, thiamethoxam, dinotefuran, acetamiprid, and clothianidin. Although safe termite control could be
achieved in accordance with the method approved by the manufacturers, indoor air pollution and
adverse health effects including neuropsychiatric symptoms, cardiovascular symptoms, and skin erup-
tion have been reported due to the use, when overdoses, high concentrations, multiple formula, misap-
plication or inadequate ventilation was suspected. The minimal toxic dose of neonicotinoids during its
inhalational exposure is quite low, e.g. subacute intoxication had occurred by 0.18 microgram/m? of
acetamiprid exposure after ariel spray for pine trees. The same level of indoor air pollution may occur,
e.g. when 20 L of 0.01% imidacloprid formula is sprayed under ground floor of 2 storis house via an
inspection hole, 70 m? floor space with 190 m® space volume of ground floor, under the condition that
doors and windows are shut and ventilating fans are operating, the indoor air concentration may
increase up to 0.76 microgram/m® within a few hours. The level of imidacloprid may be toxic, as the
acceptable dose of intake of imidacloprid and acetamiprid are similar. Once indoor material pollution by
neonicotinoids happened, it takes a long time to disappear, because the half-life of neonicotinoids is
long, approximately more than several months. More careful use of neonicotinoids and house design for
termite control is needed for the safety of residents.
(Jpn J Clin Ecol 30 : 37—47, 2021)

(Key words) neonicotinoids, wood preservatives, termiticide, chemical hypersensitivity, indoor air
pollution
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Table 1. Chemical properties of insecticides.

Insecticides Molar Mass solubility for log Pow | Vapor Pressure (Pa) Odor
water

(g/L, pH7)
Neonicotinoids *
Imidacloprid 255.7 0.48 0.57 2.0x107,20°C faint
Acetamiprid 222.7 2.95 0.8 <1.0x10%, 25°C odorless
Nitenpyram 270.7 840 -0.66 1.1x10°, 20°C odorless
Thiacloprid 252.7 0.185 1.26 8.0x107'°, 20°C odorless
Thiamethoxam 291.7 4.1 -0.13 6.6x107, 25°C odorless
Clothianidin 249.7 0.327 0.7 1.3x107°, 25°C odorless
Dinotefuran 202.2 40 -0.55 <1.7x10°%, 30°C odorless
Sulfoxaflor 277.3 0.568 0.80 2.0x10%,25°C strong
Flupyradifurone 288.7 32 1.2 1.7x107, 25°C faint
Triflumezopyrim 398.3 0.23 1.3 2.7x107%, 25°C odorless
Flupyrimin 315.7 0.167 1.68 <2.2x107,25°C odorless
Organophosphate
Fenitrothion 277.2 0.019 3.43 1.8x10°,20°C faint
Chlorpyrifos 350.6 0.00094 4.7 2.4x107,25°C mercaptan-like
Diazinon 304.3 0.060 3.42 1.2x1072 25°C aromatic
Pyrethroid
Bifenthrin 422.9 <0.0000001 6.6 2.4x10-5, 25°C odorless
Permethrin 391.3 0.000011 6.36 6.8x107,25C odorless
Etofenprox 356.5 0.000023 6.9 8.1x107,25°C faint -aromatic
Silafluofen 408.6 0.000001 8.2 2.5x10°, 20°C faint -phenol
d-d-T-Cyphenothrin 375.4 <0.000001 >6.6 1.3x107,25°C characteristic
Others
Fenobucarb 207.3 0.420 2.67 9.9x107,20°C faint -aromatic
Fipronil 437.1 0.00378 4.0 <2x10°%,25°C odorless
Chlorantraniliprole 483.2 0.001023 2.76 6.8x107, 80°C odorless
Chlorfenapyr 407.6 0.00012 4.83 <1.3x107,25°C odorless
Metaflumizone 506.4 0.00000179 5.1 3.4x10°%, 25°C odorless
Paradichlorobenzene 147.0 0.105 3.37 170, 20°C characteristic

* : Insecticides with nicotinic acetylcholine receptor competitive modulator action
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Table 2. Chemical character of fungicides used for wood preservation.

Fungicide Molar Mass | Vapor Inhalational odor Combined use
Pressure (Pa) | LDso (mg/L), rat
Cyproconazole 291.8 2.6x107 >5.645 odorless Imidacloprid
Thiamethoxam
Silafluofen
Permethrin
Hexaconazole 314.2 1.8x107 >5.9 odorless Dinotefuran
Clothianidin
Pyrethrin
Prallethrin
Tebuconazole 307.8 1.7x10°¢ >0.371 characteristic | Clothianidin
Propiconazole 3422 5.6x10° >5.8 odorless Clothianidin
Thiabendazole 201.2 5.3x107 >0.397 odorless Thiamethoxam
Isothiazolin 2133 3.6x107 0.586 strong Imidacloprid
F-69 311.4 >5.35 characteristic | Dinotefuran
Tolprocarb 346.3 1.8x10° >5212 odorless Etofenprox
Permethrin
IPBC 281.1 7.1x107 0.63 mild- Permethrin
characteristic | Bifenthrin
Etofenprox
Silafluofen
IF-NR 318.1 4.3x107 0.39 No data Imidacloprid
Isothiazolin, 2-n-Octyl-4-isothiazolin-3-one F-69, 2-(2,4-Difluorophenyl)-1-(1H-1,2,4-triazole-1-yl)-3-

(trimethylsilyl), no English name ;
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Table 3. Wood preservatives for surface treatment containing neonicotinoids
Conc. | Dilution
Active ingredient Product name combined fungicide
(%) factor

Imidacloprid Hachikusan 20WE 2 20 Cyproconazole
Hachikusan SL 2 20 Cyproconazole, Isothiazolin
Hachikusan ME 2 20 Cyproconazole, [F-NR
Hachikusan FL 20 200 None*

Clothianidin Suisei Xylamon 3W 0.6 3 Propiconazole, IPBC
Xylamon Trad 0.2 1 Propiconazole, ebuconazole
Takelock SP20W 2 20 Propiconazole, IPBC
Takelock 20DC 2 20 Propiconazole, IPBC
Takelock 8WS Emulsion 0.8 8 Hexaconazole, IPBC,
Gantoner 20EC 1.5 20 Hexaconazole, IPBC,
Gantoner MC for Wood 1 20 Hexaconazole
Takelock MC50 Super 2.5 50 None*

Thiamethoxam Optigard 20EC 2 20 Cyproconazole, Thiabendazole
Aqua Arizohru TC 2 18 Cyproconazole, Thiabendazole
Xamox 20WE 2 20 Cyproconazole, Thiabendazole
Suisei Shiroari Super Ex 2 18 Cyproconazole, Thiabendazole
Optigard ZT 20 200 None*

Dinotefuran Mikeblock Emulsion 5 50 F-69
Shiroari Mikeblock 5 50 F-69
Laror Emulsion [SES| 2 20 Hexaconazole
Mikeblock 20 100 None*

Acetamiprid Nexus SC 0.5 50 Pyriprole
Shiroari Super for Soil SC50 0.5 50 Pyriprole

* For exterminating lumber termite
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