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Fig. 1 The microelectrode array

(a) The microelectrode array. /: The glass base; 2: The contact pads; 3: The glass ring; 4: The electrodes arranged in an array. (b) The detailed

arrangement of electrodes in the array.
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Fig. 2 Epileptiform discharges recorded by MEA

(a) One hippocampal slice of 2-week SD rat laying on MEA. The black dots were 60 recording electrodes. Several strips crossed the slice from upper

right to lower left were a part of nylon mesh covering the slice to keep a better contact with electrodes. DG, CAl and three subregions of CA3 were

labeled. (b) Low-Mg*-induced signals after 30 min low-Mg* ACSF perfusion, number of each electrode is labeled at its top right corner. Approximate

position of stratum pyramidale in CA region and granule cell layer in DG region is indicated by dotted lines. (c) Field potentials of stratum oriens,

pyramidale, radiatum and lacunosum-moleculare. Numbers in parentheses are electrode Nos. corresponding to (b).
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Fig. 3 Evolution of burst duration and inter-burst interval during low-Mg* ACSF perfusion
Burst activity recorded by electrode No. 14, 37 and 71 (referred to CA3c, CA3b and distal CA1 region) appeared at about 10 min after low-Mg>" ACSF

perfusion and varied gradually in a small range after 30 min low-Mg** ACSF perfusion. Time 0 denoted onset of low-Mg* ACSF perfusion. X : CA3c(14);

0: CA3b(37); A: CAld. (71).
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Fig. 4 Initiation and propagation of field potentials in stratum pyramidale of one hippocampal slice

(a) The initiation of synchronous field potentials at recording sites along stratum pyramidale from CA3c to CAl distal region at the time of being 50 min

low-Mg*" ACSF perfusion. Each vertical bar depicts the onset time of the synchronous field potentials. The numbers in each top left corner of field

potentials are electrode Nos. as shown in Figure 2b. (b) Time delays of field potentials relative to signals of electrode No. 37 during the procedure of

30~ 60 min low-Mg* ACSF perfusion. Delays were derived from comparing the FP onset time and cross-correlation analysis result of FP onset time

series respectively. I : Comparing FP onset time; [1: Cross-correlation of FP onset time series.
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Fig. 5 Contour plot of averaged time delays of MUA
relative to signals of electrode No. 37
Epileptiform discharges originated from CA3b region and propagated to
CA3c and CAL respectively. The X, Y-coordinates denote the positions
of electrodes. The rightmost column of electrodes was covered with
white patch because few epileptiform discharges were recorded.
Approximate position of stratum pyramidale in CA region and granule

cell layer in DG region is indicated by dotted lines.
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Fig. 6 Comparison of delays derived from comparing FP
onset time and cross-correlation of MUA spike train
during 30~ 60 min low-Mg** ACSF perfusion
M : Comparing FP onset time; [ : Cross-correlation of MUA spike train.
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Investigation of The Initiation Site and Propagation of Epileptiform
Discharges in Hippocampal Slices Using Microelectrode Array"

GONG Xin-Wei", YANG Fan?, LIU Jian-Sheng®, LU Qin-Chi?,
GONG Hai-Qing", LIANG Pei-Ji", ZHANG Pu-Ming""
(" School of Life Sciences and Biotechnology, Shanghai Jiao Tong University, Shanghai 200240, China;
? School of Medicine, Shanghai Jiao Tong University, Shanghai 200127, China)

Abstract Understanding the initiation site and propagation of epileptiform discharges are of important
significance for investigating the mechanisms of epilepsy and thereby for the clinically remedy. In order to solve
the above problems, epileptiform discharges induced by low-Mg*" artificial cerebrospinal fluid (ACSF) in Sprague-
Dawley (SD) rat hippocampal slices were recorded by microelectrode array. Two components of epileptiform
discharges: field potentials and multiple unit activity (MUA) were analyzed. Firstly, the onset time of field
potentials in stratum pyramidale was calculated and compared to locate the initiation site and propagation of
epileptiform discharges. Then cross-correlation analysis was applied to spike trains of MUA. Time delays obtained
from cross-correlation function further confirmed the initiation site and propagation of epileptiform discharges in
the whole hippocampal slice. The results revealed that epileptiform discharges in CA3 had larger amplitudes and
longer duration than that in CA1, which indicated more excitability in CA3. Field potentials as well as MUA in
CA3b occurred earlier compared with the synchronous signals in CA3c and CAl. The time delays between the
onset and its following areas were positive relative to the distances between them. The result demonstrated that in
low-Mg* ACSF-perfused SD rat hippocampal slice, epileptiform discharges originated from CA3b and propagated
to CA3c and CA1 region respectively.
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