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Fig. 1 The effect of different levels of endogenous alarm substance on

the onset time to the higher half of female and male zebrafish
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Fig. 2 The effect of different levels of endogenous alarm substance on

the total duration spent in the lower half of female and male zebrafish
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Animal Sciences

Sexual Differences in the Effect of Different Levels of

Endogenous Alarm Substance on Fear Behavior of Zebrafish

TAN Meiling, LI Yingwen, CHEN Qiliang, SHEN Yanjun, LIU Zhihao
(Chongqing Engineering Research Center of Bioactive Substances, Chongqing Key Laboratory of Animal Biology,
College of Life Sciences, Chongqging Normal University, Chongqing 401331, China)

Abstract: [ Purposes]To explore the sexual differences in the effects of different levels of endogenous alarm substance (AS) on the
fear response of zebrafish (Danio rerio) and the minimal levels of AS inducing fear response of male and female zebrafish.
[ Methods |[Female and male zebrafish were tested in different levels of endogenous AS at 0 (control), 0.2, 0.4, 0.8, 2.0, 3.0 and
4.0 mg + L' respectively, and the behavioral indice were analyzed. [Findings]1) When given the AS in the range of 0 ~ 0.8 mg+ L',
the onset time to the higher half and the total duration spent in the lower half of the fish increased gradually. 2) Compared with the
control, given the AS of 0.2 mg » L™', the onset time to the higher half and the total duration spent in the lower half were
significantly prolonged in females ( p<<0.05). However, when given the AS of 0.8 mg + L', these parameters of male zebrafish
were significantly prolonged (P <C0.05). 3) The onset time to higher half in females was delayed when compared to that of males in
the range of 0.8, 2.0, 3.0, 4.0 mg » L '; and the females spent slightly but not significantly longer in the bottom than the males
at 0.2, 0.4, 3.0, 4.0 mg + L. [Conclusions |Within a certain range of AS levels, the fear response of both sexes was positively
correlated with AS levels. Female fish seems to be more sensitive against AS than the male zebrafish. When stimulated by the same
level of AS., the fear behavior of female zebrafish tended to be intensified than male. The above-mentioned sexsual differences in fear
behavior may be closely related to the cortisol levels in female and male zebrafish and the vigilance level in the nervous system.

Keywords: zebrafish; fear behavior; alarm substance; sexual
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