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Innovative Research on the Experiment of ‘Exploring the Effects of Alcohol and Tobacco
Extract on Heart Rate’ Based on the Glass Fish Model

Zhao Xiaolin, Liang Yuting, Han Yunxi, Lu Jing, Gu Yonglin, Lu Ajimo, Liu Chao’
School of Life Science, Leshan Normal University, China Sichuan Leshan 614000

Abstract: In order to solve the problems of difficult operation, low observation accuracy, and difficult material acquisition in
the classic experiment of exploring the effect of alcohol or tobacco extract on the heart rate of water fleas in middle school
biology textbooks, this study proposes an innovative solution of replacing water fleas with glass fish (Danionella translocida)
and using mobile phone micro imaging technology for heart rate monitoring. The experiment quantitatively analyzed the
changes in heart rate of glass fish treated with gradient concentrations of alcohol (5%, 10%, 15%) and tobacco extract (0.1 g/L,
0.2 g/L, 0.4 g/L). When the alcohol concentration is > 10%, the heart rate significantly decreases (within 15 minutes, the heart
rate of the 15% group is 64 beats per minute, a decrease of 27.3% from the initial value), t=5.90>2.776); The heart rate of the
tobacco extract 0.4 g/L group decreased to 39 beats per minute (t=52.18). Compared with traditional water flea experiments,
this scheme successfully solves the three major problems of material acquisition, observation accuracy, and repeatability, with
an experimental success rate increased to 95% and a data error rate reduced to below 5%. This indicates that the improvement
plan significantly enhances the intuitiveness and interactivity of the experiment, significantly increases student participation,
and can promote the improvement of students' practical operation ability and the cultivation of scientific thinking in
participating in experimental improvement.
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