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Table 1 The stability test of ApEn at different value of r
0.185D,  0.19SD, 0.28D, 0.21SD, 0.225D, 0.23SD, 0.24SD, 0.255D,
ApEn of Signal 1 1.85920  1.85920 1.85920 1.85920 1.85920 1.85920 1.60782 1.60782
ApEn of Signal 2 1.32824  1.11929 1.11929 1.11929 0.96838  0.96838  0.96838 0.96838
N N 15 min, 1.6078, EEG
30 min EEG 0.13, 15 min ( ) EEG
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Table 2 The ApEn of EEG signals of SD rat at different ischemia moment
Before ischemia Ischemia 0 min Ischemia 15 min Ischemia 30 min
Left cerebral ApEn 0.9684+ 0.0754 1.4778+ 0.1025 0.9472+ 0.1003 0.8913+ 0.0939
Right cerebral ApEn 0.9057+ 0.0532 1.6078+ 0.1132 1.3354+ 0.0943 1.1357+ 0.0785
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Fig.1 Hematoxylin and eosin (HE) staining neurons of SD

rat’s left brain showing ischemia injury

° , 30 min ,SD
, , SD
5 , 30 min
HSP70
, HSP70
° HSP70

_ G

Fig.2 Location of HSP70 protein of ischemic SD rat’s

left brain showing injury. B is the amplified image of

insert square of A
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APPROXIMATE ENTROPY ANALYSIS IN THE STUDY OF NONINVASIVELY
DETECTING FOCAL ISCHEMIC CEREBRAL INJURY

WU Hao- jiang, KONG Jin- sheng, ZHENG Chong- xun, ZHANG Ji- wu, ZHANG Hui

(Institute of Biomedical Engineering, School of Life Sciences and Techniques,
Xian Jiaotong University, Xian 710049, China)

Abstract: The early noninvasively detection of focal ischemia cerebral injury is significant for the
clinic. An experimental model of focal ischemia cerebral injury for SD(Sparague—Dawley) rat is presented.
EEG signals of ischemic region and normal region are recorded during the ischemia. The approximate
entropy (ApEn) analysis of EEG signal of focal ischemia cerebral injury is studied. As the algorithm of
ApEn can be used for short time series so that some difficulties owing to the signal nonstationarity could
be overcome. In addition, no coarse graining preprocessing is needed. Results show that the ApEn of EEG
can be clearly distinguished. Therefore the ApEn analysis of EEG signal can be used to detect both the
extent and location of focal ishcemic cerebral injury.
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