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[ Abstract | Objective; To evaluate the safety of dianhydrogalactitol ( DAG) in zebrafish embryos.
Method: The 6 hours post fertilization (hpf) , normally developed zebrafish embryos were exposed to DAG solution
in two different experimental groups (A and B). Group A was a low-dose concentration group: 98.00, 110.00,
125.00, 141.00, 160.00 mg - L', while group B was a high-dose concentration group: 661.00, 871.00,
1 148.00, 1 514.00, and 1 995.00 mg -L~'. The corresponding blank controls were set for both groups. The
DAG solution was refreshed every 24 h. Microscope was used to observe embryos development at different treating
periods. Finally, the median lethal concentration (LCy,) , median effect concentration (ECy, ), therapeutic index
(TI) and safety index (SI) were calculated. Result; Zebrafish heart rate of group B at 48 hpf was decreased with
the increase of concentration of DAG solution. In addition, 48, 72, 96 hpf hatchabilities showed different trends at
different observation time points (48, 72, 96 hpf). Difference was statistically significant compared with controls in

both groups (P <0.01). Deformity rate and mortality rate of zebrafish embryos were increased with the increasing
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concentration of DAG solution and extended medication time (P <0.01). The LC,, was 1 851.33 mg -L™", EC,,
of 184.50 mg -L ™", TI of 10.03 mg-L~", and SI of 1.59 mg -L.""at 72 hpf. LC,, at 96 hpf was 1 071. 96 mg -
L', ECy of 74.76 mg-L™", TI of 14.34 mg -L. "', and ST of 2. 94 mg -L.~'. LC,, at 6 dpf was 133. 12 mg -L"".
Conclusion: There is a significant dose-dependent relationship between the concentration of DAG solution and the

toxicity in zebrafish embryos development. There is also a significant dose-dependent relationship between the

exposure time and the toxicity. In conclusion DAG’s safety evaluation index is relatively high.
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Fig.1 Effect of DAG on morphological development of zebrafish
embryos at 72 hpf ( DAG treatment, x 20)
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Fig.2 Effect of DAG on heart rate of zebrafish embryos at 48 hpf
(xxs,n=10)

§548 hpf
372 hpf
&3 96 hpf

P AL/ %
3

1.148 1514

0 0661 0871
DAG/g-L™"

1.995

548 hpf 25 (A LE" P <0.01;5 72 hpf 25 (U4 3P P <0.01; 5
96 hpf %5 (4 4™ P <0.05,* P <0.01

B3 DAG 335 & BERR 48,72,96 hpf AL EM KM (x =,
n=10)

Fig.3 Effect of DAG on hatching rate of zebrafish embryos at 48,
72, 96 hpf (x =s,n=10)
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215 . - - - - -
/gL 72 hpf 96 hpf 6 dpf 72 hpf 96 hpf 6 dpf
A 0 - - - - - -
0. 098 4.63+£1.22 81.02 +3.79% 100. 00 +0. 00? - - 0.93 0. 46
0.110 6.94 +0.80" 89.82 +1.23% 100. 00 +0. 00% - - 4.16 £0.81"
0.125 11.11 £1.39% 95.37 £2.12% 100. 00 +0. 00% - - 20. 83 0. 58"
0. 141 21.30 £2.02% 97. 68 +0. 80% 100. 00 +0. 00> - - 71.29 £1.23"
0. 160 36.11 £1.61% 99. 54 0. 80> 100. 00 +0. 00> - - 98.61 £0.80"
B 0 - - - - - -
0. 661 100. 00 £0.00*’  100. 00 0. 00 100. 00 0. 00* 1.39 0. 00 18.51 0. 45> 100. 00 +0. 00
0.871 100. 00 +0.00%  100. 00 0. 00> 100. 00 0. 00> 6.94 0. 00% 21.82 £0.38% 100. 00 +0. 00
1.148 100. 00 +0.00*"  100. 00 = 0. 00 100. 00 0. 00> 11. 11 £0. 80> 46.49 £1.41% 100. 00 0. 00>
1.514 100. 00 £0.00*’  100. 00 0. 00 100. 00 +0. 00* 25.92 +£0.76% 83. 64 £1.28% 100. 00 +0. 00*
1. 995 100. 00 +0.00%  100. 00 0. 00> 100. 00 0. 00> 62.50 £2. 41 99.53 £0. 47 100. 00 +0. 00
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Table 2 Effect of DAG on LC;,, EC;, and 95% confidence interval for zebrafish embryos at different exposure time
Fa it ] LCsy/mg-1~" 95% CI(LCy,) ECsy/mg-L ™" 95% CI(ECs,)
1 72 hpf 1851.33 1 593.85,2451.77 184.50 169.14,214.90
2 96 hpf 1 071.96 818.99,1388.05 74.76 57.32,84.47
3 6 dpf 133.12 126.59,140.41 - -
*3 DAG M AER EEED AN TI R ST
Table 3 Effect of DAG on TI and SI of zebrafish embryos in different periods
F5 i} ] LCs)/mg-L~" ECs)/mg-L ™" LC,/mg-L~" ECgy/mg-L "' SI
1 72 hpf 1851.33 184.50 10. 03 662. 46 416. 58 1.59
2 96 hpf 1071.96 74.76 14.34 448. 14 152.52 2.94
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