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Application of whole-body plethysmography in rats respiratory system study
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Abstract: Objective To research the performance qualification of pulmonary function test system with whole-body plethysmography to
observe the effect of drugs on rats , and to provide a basis for the future application of this technique for drug safety evaluation. Methods
Totally 30 Sprague-Dawley rats were used in this study, 15 males and 15 females. The rats were divided into three groups: solvent control
group, baclofen group, and theophylline group. The baclofen and theophylline group received a single dose of 30 mg/kg baclofen or
theophylline, and the control group was given an equal volume of 0.5% carboxymethylcellulose sodium solution. In the experiment, rats
were placed in a plethysmograph box. The animal lung function test system obtained data at least 60 min before and 6 h after administration.
At least 60 min data were collected at least 24 h after administration, and 30 continuous and stable respiratory waves were selected for each
animal at 1, 2, 4, 6, and 24 h after administration, and the tidal volume (TV), minute ventilation (MV), and respiratory rate (F) were detected.
Results Compared with solvent control group, TV of the baclofen group increased significantly at 1, 2, 4, 6, and 24 h after administration
(P <0.05), rising first and then descending; And F decreased at 2, 4, and 6 h after administration, descending first and then rising. F and MV
of the theophylline group increased significantly at 1, 2 h after administration (P < 0.05), rising first and then descending. Conclusion
Based on the good time-response curve, baclofen and theophylline could be used as positive drugs in respiratory safety assessment, for its
sensitive and good performance in SD rats. Respiratory signals could be acquired for 6 h continuously in conscious and unrestrained rats
accurately with pulmonary function test system, and the system can be used for drug safety pharmacological research of respiratory system.
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