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Abstract: 1 2-benzisothiazolin-3-one ( BIT) and methylisothiazolinone ( MIT) are isothiazolinone biocides that are
widely used in various industries but their toxicity has still been unclear. Considering their ubiquitous pollution in
water we investigated the acute toxicity of BIT and MIT to Pelophylax nigromaculatus embryos and tadpoles. By
exposing embryos and tadpoles to different concentrations of BIT and MIT we observed the growth and motor ability
of embryos and tadpoles and calculated 96 h-41.Cy; 96 h-TCy, and the minimum concentration to inhibit growth
( MCIG) . 96 h4d.Cy, and 96 h-TCy, of BIT to embryos were 2.99 mg*L” and 0. 60 mg*L” respectively with a
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MCIG value less than 0.40 mg*L*. 96 h-d.Cy, of BIT to tadpoles was 6.44 mg+L*. 96 h-1.Cy, and 96 h-TC,, of
MIT to embryos were 5.30 mg*L™ and 2.36 mg*L” respectively with a MCIG value of 2.59 mg*L". 96 h-L.C,,

of MIT to tadpoles was 7. 58 mg*L”. According to Guidelines on Environmental Safety Assessment for Chemical

Pesticides

BIT and MIT are medium toxic to P. nigromaculatus embryos and tadpoles. These results can provide a

reference for environmental management of isothiazolinone biocides.
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Fig. 1 Mortality rate of of Pelophylax nigromaculatus embryos following exposure to
1 2-benzisothiazolin-3-one ( BIT) and methylisothiazolinone ( MIT)
2 12— 3- (BIT) ( MIT)
A BC 12- 3- (BIT) DF ( MIT)

Fig. 2 Malformed Pelophylax nigromaculatus embryos caused by
1 2-benzisothiazolin3-one ( BIT) and methylisothiazolinone ( MIT)
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BIT 72h  2.04 mg-L’ MCIG  2.59 mgeL’ 0.05 mg-L'(  3).
96 h 5.51 mgeL? BIT  MIT 96 h-4.C5,~96 h—
96 h-1.C,, 96 h-TC,, 2.99 mge  TC,MCIG. “© oo
L' 0.60 mg-L® ( 1 2) 3 .
MCIG 0.40 mg-L* 2.2
0.03 mgeL*( 3). MIT 72 h BIT
3.89 mg-L" 9 h 8. 2.05 mgeL* ~10.26 mgeL" MIT 2.
76 mgeL" o 96 h—- 59 mgeL” ~13.91 mg-L". BIT  MIT
LCy, 96 h-TC,, 5.30 mgeL"  2.36 mg-L’ 24 h 3 .

1 12- 3— (BIT)
Table 1 Effects of 1 2-benzisothiazolin3-ene ( BIT) on the body length of Pelophylax nigromaculatus embryos

/(mgeL7)
0 0.40 0.60 0.91 1.36 2.04 3.06
Concentration/( mg*L?)

0.82 0.69 0.72 0.74 0.68 0.56 0.54

Mean/cm

/em

0.7~0.9 0.6~0.7 0.7~0.8 0.7~0.8 0.55~0.75 0.5~0.6 0.5~0.6
Range/cm
1k (p<0.05)

Note: * indicate significant difference compared with the control group ( p <0.05) .

2 ( MIT)
Table 2 Effects of and methylisothiazolinone( MIT) on the body length of Pelophylax nigromaculatus embryos

/( mgeL?)
0 0.77 1.15 1.73 2.59 3.89 5.84
Concentration/( mg*L?)

/em . . .
0.81 0.79 0.81 0.81 0.78" 0.58 0.52

Mean/cm

/em

0.8~0.85 0.7 ~0.85 0.8~0.85 0.75 ~0.85 0.7~0.8 0.55~0.65 0.5~0.6
Range/cm
D® (p<0.05)

Note: * indicate significant difference compared with the control group ( p <0.05) .

3012- 3- (BIT) ( MIT)
Table 3 Toxicity of 1 2-benzisothiazolin3-ene ( BIT) and methylisothiazolinone ( MIT) to

Pelophylax nigromaculatus embryos

95% 95%
Biocid 96 h —LCs;  95% confidence Linear Safe 96 h —TCsy  95% confidence Linear MCIG
1ocides
interval equation concentration interval equation
BIT 2.99 1.81 13.58 y=6.25x-3.13 0.03 0.60 0.10 1.09 y=4.17x-0.67 <0.40
MIT 5.30 3.41 9.15 y=7.50x-5.50 0.05 2.36 1.54 4.33 y=4.80x-2.10 2.59
LCyo~ N TCsy MCIG  95% mge L™

96 h-.Cy, x0.01.

Note: The unit for all parameters is mg*L?. Safe concentrations were calculated as follows: 96 h-L.Cs, x0.01.
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3.12- 3- (BIT) ( MIT)

Fig. 3 Mortality rate of Pelophylax nigromaculatus tadpoles
1 2-benzisothiazolin3-one ( BIT) and methylisothiazolinone ( MIT)
4 12- 3 (BIT) (MIT) 96 h-.C,,(mg-L') 95%
Table 4 96 h-.C,,( mg*L") and 95% confidence interval of 1 2-benzisothiazolin3-one( BIT) and

methylisothiazolinone( MIT) to Pelophylax nigromaculatus tadpoles

95%
96 h - LCs,
Biocides 95% confidence interval Linear equation Safe concentration
BIT 6.44 5.94 7.00 y=9x-7.45 0.06
MIT 7.58 6.88 8.39 y=5x-4.50 0.08
LCsy  95% mgeL? 196 h4.C5y x0.01

Note: The unit for all parameters is mg*L™. Safe concentrations were calculated as follows: 96 h-LCsy x0.01.
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