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The aim of this study was to identify the effects of dithiopyr (DTP), a herbicide, on behavior in
zebrafish. The toxicity of DTP has rarely been investigated in fish. In the present study, zebrafish were
exposed to different concentrations of DIP in the range of 10-20 M for 48 h in a test container, in
order to measure the value of median lethal concentrations (LCs). Behavioral experiments were per-
formed, including the novel tank test (NTT) and the open field test (OFT), to assess stress responses
or locomotion. After exposure to the DTP solution at a sublethal concentration of 2.5-10 uM for 6
min, the behavior of the zebrafish was observed for 6 min. In the acute toxicity test, the LCs value
of DTP showed as 14.49 uM in the zebrafish. The NTT showed that the duration of immobility and
the velocity were significantly increased by exposure at a concentration of 5 uM of DTP, compared
with a control group (p<0.05). However, compared with the control group, DTP significantly de-
creased the distance moved and the frequency at the top of the tank, and significantly increased the
turn angle and duration at the bottom, in a concentration-dependent manner (p<0.05). In addition, in
the OFT, exposure to DTP significantly decreased the distance moved and velocity compared with the
control group (p<0.05). Exposure to DTP also significantly increased the duration of immobility, the
turn angle, and the meandering movement, in a concentration-dependent manner (p<0.05). Further, ex-
posure to DTP at a low concentration elevated whole-body cortisol levels in the zebrafish. The results
of this study thus suggest that DTP induces a toxic response and negative effects on behavior and

the endocrine system in zebrafish.
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Fig. 1. Chemical structure of dithiopyr.
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Fig. 2. The median lethal concentration
value of dithiopyr in zebrafish.
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Fig. 3. Effects of dithiopyr (2.5, 5 or 10 tM) on (A) duration in bottom, (B) frequency in top, (C) latency to first in top, (D) turn
angle, (E) velocity, (F) distance moved and (G) not moving duration in the novel tank test in zebrafish. Each bar represents
meantSEM. of 10-12 animals. P values for the group comparisons were obtained by one way ANOVA followed by
Student-Newman-Keuls test (*p<0.05 vs. control).
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Fig. 4. Effects of dithiopyr (2.5, 5 or 10 uM) on (A) distance moved, (B) not moving duration, (C) velocity, (D) turn angle and
(E) meandering movement on the open field test in zebrafish. Each bar represents mean+S.E.M. of 10-12 animals. P values for
the group comparisons were obtained by one way ANOVA followed by Student-Newman-Keuls test (*p<0.05 vs. control).
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