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Environmental risk assessment of fluorine insecticides In surface waters:
occurrence and toxicity to mysid crustaceans, Americamysis bahia
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In this study, we examined the occurrence and geographical distribution of
fluorine insecticides in marine environments and evaluated their toxic effects on the mysid
crustacean, Americamysis bahia. Throughout the study period, the occurrence, levels, and seasonal
variations of fipronil (Fip) and its degradation products in rivers and estuaries in Fukuoka
Prefecture were clarified. Furthermore, acute toxicity, growth, and fecundity tests were performed
to evaluate the biological effects of fluorine insecticides on mysids. These studies have
demonstrated that mysids are highly susceptible to fluorinated insecticides, which lead to impaired
growth and maturation at concentrations comparable to those found in the environment. The
molt-disrupting effects of Fip-Sf and its molecular mechanisms of action have been elucidated. These

results provide insights into the environmental pollution caused by fluorine insecticide
contamination of marine waters.
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ng/L mean+SD  min-max mean+SD  min-max mean+SD  min-max
(n=4) (n=4) (n=4)
Fip 4.03+213 <LOD-598 257+198 <LOD-515 202+1.16 <LOD-3.03
Fip-S 6.33+3.02 1.86-8.38 371£1.96 1.37-6.14 298+271 <LOD-5.91
Fip-Sf 5.54+2.84 1.82-7.90 471+297 2.35-9.06 297+232 <LOD-5.16
Fip-D 346+2.01 1.39-6.00 1.77+1.04 0.80-2.97 1.09+1.19 <LOD-2.29
Fip-C 147+1.10 <LOD-2.81 1.28+0.76 0.58-2.34 056+ 0.60 <LOD-1.42
Fips 21.2+104 6.55-29.1 14.1+8.42 6.46-26.0 9.95+7.69 1.80-16.5
(n=4) (n=4) (n=4)
Fip 200+£197 <LOD-4.96 1.71+0.85 <LOD-273 1.62+120 <LOD-3.41
Fip-S 332+£2.79 1.19-7.38 227+147 0.71-3.62 2.13+240 <LOD-5.32
Fip-Sf 2.79+2.03 158581 2.84+0.58 2.02-3.28 2.14+186 0.62-4.51
Fip-D 1.61+1.12 0.78-3.24 1.23+0.59 0.70-1.90 035+0.57 <LOD-1.21
Fip-C 023+0.18 <LOD-049 029+030 <LOD-0.73 <LOD <LOD
Fips 10.3+£8.05 5.07-22.2 8.67+3.19 551-12.0 6.71 +540 2.39-13.8
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(ngL) (%) (mm) (mm) ()
Fip
95 7.11+0.22 2.02+0.14 231+0.24 13.00+ 2.16
95 7.06 +0.32 1.99+0.13 2.17+0.29 12.75+ 3.59
3.125 90 6.92 +0.28 1.98+0.14 2.09+0.29 13.25+ 2.99
6.25 100 7.18+£0.31 1.99+0.11 2.17+£0.32 14.00 + 2.45
12.5 80 7.07£0.31 1.94 +0.10 2.08+0.26 1350+ 1.91
25 90 7.09 +£0.28 2.02+0.10 228 +0.20 14.00+ 1.83
50 70 6.90 +£0.27 1.90+0.13 2.04+£0.26* 17.50 + 1.29*
100 80 6.85+0.33* 1.88 £ 0.14** 2.06 £0.26* 19.25+ 0.96***
Fip-S
80 7.86+0.46 2.40+0.18 228+042 7.80+ 2.86
96 7.97 +0.39 237+0.23 248 +£0.25 9.80+1.30
3.125 81 7.80+0.46 233+0.15 2.14+£0.37 7.25+ 2.63
6.25 95 7.84+0.37 229 +£0.29* 2.12+0.38 8.50+ 3.10
12.5 75 7.94+ 041 2.34+0.25 231+045 9.50+1.29
25 75 7.70 £ 0.44 2.30+£033 220+ 0.37 11.75+ 2.22
50 55 7.84+0.29 2.30+0.14 236+ 0.34 12.25 + 1.50*
100 5 — — - 6.25+ 0.50
Fip-Sf
100 7.14+0.38 2.07+0.10 220+ 0.28 14.50 + 2.65
85 7.18+0.31 2.09+0.09 2.22+0.29 14.00+ 2.16
3.125 95 7.05+0.33 2.02+0.15 2.14+£0.30 16.25 + 0.96
6.25 95 7.00+0.39 2.00+0.15 2.11+0.36 16.50 + 2.52
12.5 90 7.02+0.34 2.01+0.12 2.19+0.29 17.50 + 2.52
25 65 6.97 £0.31 196+0.11%* 2.11+0.26 1750+ 4.51
50 90 6.83 + 0.39* 1.92 +£0.17** 2.03+0.34 20.50 + 1.91**
100 0 — — - -
Ethi
76 6.80+ 0.52 1.93+0.21 1.54+0.35 12.20 + 2.05
96 6.81+0.61 1.96+0.19 1.44+0.31 9.75+2.21
250 75 6.72+0.68 1.92+0.28 1.40+0.40 10.25 + 3.09
500 80 7.00 + 0.50 1.98+0.27 1.62+0.29 8.25+ 3.40
1,000 60 7.16+0.43 2.07+0.17 1.72+0.21 12.25+ 1.71
2,000 65 7.08+0.36 2.09+0.16 1.65+0.24 16.75 + 0.95**
4,000 85 7.29+0.67* 2.12+0.22* 1.74+0.40 2425+ 1.71%*
*p<0.05, **p<0.01, ***p<0.001
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