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Fig.1 Firing patterns and its ApEn variability of

sinoatrial node during ouabain perfusion. (A) Sequence

of IBI from SA during ouabain perfusion. The IBI of

SA  decreased and became more irregular during

ouabain perfusion; (B) Corresponding ApEn variability

of IBI from SA during ouabain perfusion. ApEn

changed following the variability of IBI from SA
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Fig.2 Different firing pattern of SA after 30 wmol/L ouabain perfusion.
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Fig.3 UPO extraction from IBI of sinoatrial node irregular firings. A1,B1,C1: gray-scale coded density

plots of period-1,2,3 transformed data; A2,B2,C2: probability (0-1) of period-1,2,3 transformed data density
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NONLINEAR CHARACTERS OF FIRING PATTERN
FROM SINOATRAL NODE DURING OUABAIN PERFUSION

HE Shu-yun', JIAN Zhong?, HAN Sheng', HU San-jue'
(1. Institute of Neuroscience, Fourth Military Medical University, Xi'an 710032, China;
2. Department of Physics, Fourth Military Medical University, Xi'an 710032, China)

Abstract: In order to study the nonlinear characters of firing pattern from sinoatrial node (SA)
during ouabain perfusion, ApEn (approximate entropy) and UPOs (unstable periodic orbits) were employed
to measure IBI (interbeat interval) from SA firing. The results show that when 5 pmol/L ouabain was
applied, IBI became irregular first, then the SA firing frequency accelerated and changed to regular
pattern, the IBI decreased from (394+16) ms to (295+13) ms correspondingly; after that the IBI became
irregular again; In the end, the IBI changed from regular pattern to a little irregularity. The ApEn
varied with the changes of IBI; When sinoatrial node was exposed to 30 pwmol/L ouabain, period 2, 3
and irregular rthythm appeared; Among irregular thythm UPOs (1,2,3) were identified; 40 wmol/L ouabain
could stop the firing of sinoatrial node. From above results, It can be concluded that the firing rhythm of
SA during ouabain perfusion was based on determinant mechanism.

Key Words: Ouabain; Sinoatrial node; Approximate entropy; Unstable periodic orbits



