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Pilot study on EEG feature extraction of urethane-anesthetized rats based on sample entropy

GAO Chunfang ZHANG Genbao LI Tian LU Xiaohua HUANG Lei XU Xiaoyan ZHANG Ya
Department of Medical Engineering Wannan Medical College Wuhu 241002 China

[ Abstract 1Objective: To preliminarily investigate the variation of sample entropy ( SampEn) in rats in different anesthesia state for accurate definition of
the anesthesia depth. Methods: Sprague-Dawley( SD) rats were randomized into 3 groups namely: standard anesthetic dosing( group S) the first half dos—
age with incremental small dose of urethane( group HL) and standard dosage with adding small dose of urethane( group SL) ( n =7 for each) . RM6240 ap—
paratus was used to acquire the EEGs of rats and MATLAB software to program the sample entropy for EEGs extracted in rats anesthetized with different
dose of urethane. SampEn of EEG at individual time domain was calculated and analyzed based on nondinear dynamics. Results: Mean SampEn in group S
was reduced to 2.4 from 2.8 with noticeably depressed time domain yet it failed to sustain for long. Mean SampEn of group HL was declined to 2. 6 from
3.8 and descended slowly from initiative higher value. Fall of mean SampEn was seen in group SL( 1.9 from 2.8) and the SampEn was maintained low
over a long period of time during small dosing increment. One-way ANOVA test showed significant difference between individual SampEn value with regard
to the two EEG segments( total 14 segments in each group) in low entropy in the three groups ( P <0.01) . Conclusion: The three dosing of urethane can
drive the experimental rats into drowsy state and freedom of pain response to the needling at the tail. However EEG SampEn varies a lot suggesting that
SampEn may be better measurement than behavioral observation in monitoring the depth of sedation.
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