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Developmental Neurotoxicity Effect of Chlorpromazine on
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[Abstract] Objective To realize the potentially developmental neurotoxicity of chlorpromazine ( CPZ) on
zebrafish embryos and Larvae. Methods The effect of the general toxicity in zebrafish embryos and larvae were assessed
after high doses of CPZ ( =5 mg/L) administered to zebrafish embryos on 6 — 72 hours post fertilization ( hpf) . Then

pathology change and cell apoptosis were investigated. Under teratogenic dosage of CPZ ( <2.0 mg/L) administered to
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zebrafish embryos on 6 — 72 hpf the escape times of 3 dpf larvae in the touched -evoke escape reaction was recorded.
Moreover spontaneous movement and light-evoked startle escape response of 6 dpf zebrafish were tracked and analyzed by
using a video-tracking system. Results  The lethal and teratogenic effects of CPZ was dose-dependent and stage—
dependent. Histopathological examination revealed that brain volume and brain cells of 7 dpf larvae have reduced in size.
The number of apoptotic cells of 36 hpf embryos has increased in midbrain hindbrain hypothalamus midbrain hindbrain
boundary notochord as well as tail. The weaker tactile sensitivity was displayed when 3 dpf larvae were exposured to CPZ
( =0.125 mg/L) . Hypoactivity was discovered when 6 dpf larvae were exposured to CPZ ( =0.5 mg/L) . Furthermore
CPZ also evokes tremor freezing or stereotypic circling swimming in 6 dpf larvae. CPZ (1.0 mg/L or 2.0 mg/L) can
inhibit but CPZ (0. 125 mg/L or 0.25 mg/L) can promote hyperactivity by light-evoked startle reaction. Conclusion
CPZ can cause developmental neurotoxicity on zebrafish embryos and larvae. In addition zebrafish larvae have obvious
advantages to make it a powerful alternative for the developmental neurotoxicity assessment of exogenous compounds by
using high-throughput behavioral test methods.
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1 6 dpf
Tab.1 The velocity comparison of 6 ~72 hpf exposure to CPZ on 6dpf larvae tested in light-evoked startle escape response
Velocity( mm/s)
Concentration ( mg/L) N
Time( min) 1 3 4( light) 5 6 7
0.125 48 15.20 15.30 13.48 20.56" 21.50" 18.46" 17.617%
0.25 48 15.87 12.70 12. 10 20.72" 22.51" 18.27" 18.08*
0.5 48 15.57 15.21 13. 81 20.10° 19.70" 16. 47 15. 06
1.0 48 15.55 13.89 13.26 18.42" 15. 86 13. 69 13.44
2.0 48 15.90 16. 14 14. 60 19.45" 17. 15 14.24 14.79
Control 48 13. 67 13.26 12.15 17.86 17.43 7 14.74 12.42
o 3min P <0.05; ¥: P <0.05.
Note: * :ws. first 3min in the same group; P <0.05. +r: vs. controls in the same time.
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Fig. 4 The teratogenic feature of CPZ to 24 hpf zebrafish embryos and 72 hpf larvae
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Fig. 5 Apoptotic signals of 36 hpf zebrafish embryos revealed by acridine orange staining after CPZ exposure
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Fig. 6 The pathology change in brain of 7dpf zebrafish larvae after 6-72hpf CPZ exposure
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Fig. 8 The track of 6hpf larvae locomotion after 6-72 hpf CPZ exposure
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