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Fig.1 The multi-electrode array. (A) The microelec-
trode array. 1: The -quartz glass; 2: The connecting 3 §5ﬁ1§ _.I:l5 ﬁ\*ﬁﬁii 521: %
pads; 3: The glass ring; 4: The patterned area con-
taining the electrodes; (B) The detailed arrangement
of electrode in the array SRR AR5 W 2 P, RS LRI
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Fig.2 Screenshot of the multi-electrode recording software. Each data window represents the recording

from one electrode; Time window is 1 second (*: the 8 electrodes were switched off because of noise)
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Fig.3 Data processing results of one electrode's
recording when spontaneous beating. (A) Phase
plane histogram depicting the spike interval n
versus interval n+l; (B) Latency between E62
and E61; (C) The waveform of spikes recorded
by E62
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Fig.4 Activation map constructed from the latency at
each electrode. (A) Activation map of the main pace-
maker who is near E78; (B) Activation map of the

other pacemaker who is near E36
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Fig.5 The effect of under-threshold stimuli on the beating rhythm (Stimuli frequency: 0.2 Hz; Voltage:
+400 mV; Duration: 50 s; E82 was used as the stimulation electrode). (A) Phase plane histogram when spon-
taneous beating (Al) and the latency between E62 and E61 (A2); (B) Phase plane histogram when being
stimulated (B1) and the latency between E62 and E61 (B2); (C) Phase plane histogram 3 minutes later after

stopping stimulation (C1) and the latency between E62 and E61 (C2)
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SIGNAL PROPAGATION IN CULTURED NEONATAL RAT CARDIAC MYOCYTES: MULTI-
ELECTRODE RECORDING STUDY

ZHANG Pu-ming', LAI Hao? CHEN Ai-hua’, ZHAO Qiang?, LIANG Pei-ji'
(I. Department of Biomedical Engineering, Shanghai Jiao Tong University, Shanghai 200030, China;
2. Zhongshan Hospital, Fudan University, Shanghai 200032, China;
3. Shanghai Institutes for Biological Sciences, Chinese Academy of Sciences, Graduate School of the Chinese Academy of
Sciences, Shanghai 200031, China)

Abstract: The signal propagation in cultured neonatal rat cardiac myocytes has been investigated to
determine signal propagation patterns when the cells were spontaneously beating or being stimulated. Ex-
tracellular recordings of the population action potentials of cardiac myocytes clusters were made using
multi-electrode array (MEA). MEA simultaneously recorded electrical activities from various cells and pro-
vided information about the number of pacemaker cells, action potential propagation velocity and route,
and interactions between different pacemakers. The experiments revealed that the activation of pacemakers
and the signal propagation were both affected by the under-threshold stimuli.

Key Words: Multi-electrode recording; Cultured cardiac myocytes; Signal propagation
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