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Fig. 1 Stability of evoked potentials in the hippocampal CA1 region following upward step movements of

a silicon recording probe

(a) Schematic diagram of experimental preparation indicates the placement of three electrodes: a recording probe R, an

orthodromic (S1) and an antidromic (S2) stimulation electrodes. (b), (¢) Orthodromic and antidromic evoked potentials recorded at

each of the four sequential upward movements with a total movement distance of 200 wm. The numbers at the bottom indicated

the movement steps. The baseline evoked potential curves were also plotted as dashed traces and were overlapped with the

potentials recorded following the fourth movement step.
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Fig. 2 Extracellular single cell action potentials, multiple unit activity (MUA) , recorded by a silicon probe

in the hippocampal CA1 region

(a) Spontaneous field potentials acquired by the recording probe with four sites separated with 200 pm. The solid head-arrow

indicated a paired-pulse stimulation of which the response expansions were shown in the right. (b) High-pass filtered (>500 Hz) signal

of the potential in the pyramidal layer (Ch2 in Figure 2a) displayed the unit activity. The hollow head-arrow showed an inhibitory

period without unit activity following the stimulation. Overlapping traces of 53 unit potentials were display in the right.

FEAT Hesat v, FRAT TR AR ML X 4 HH 2 NP
ML A TE B 3 o adilg o CAT XAl %1 5
— AN, AR 0 SR BRI R 2 ) () R B A
100 wm, W S 177 wm? K& 3a 220 &R
THM 8 AN S CAL HEARLN AT B ORI
R, DL AN A Rl SR E 1 5 R LA
P 3a HE] g AN A Ad SR I — B 10s I
R AT T, A O 3 Fa A ac SR ) e g

(> 500 Hz)f5 5, nf WAL T~ JLAR A 1) Ch3 Wl & 25
Wk TG M Unit /55, HR&ANNESST
Unit {5 5. % J7HE N 1) Unit 155 50K 2o T8 3b,
AR /ISR 38 T8 22 9] L mT L2y % 4 B Unit {5
T, WHER AT 4 MO RN, 10 s id %
o, 3X 4 B Unit £5 5 (ECH AS A (Fe T4l F
DAAA SRV B (I R0 F50) s AR 18] 3b Ry, (R LYYy
Jy1.4 573,



2007; 34 (4) MRS R 2 MR AR BE SR D 37 B ST R0 B A AR B4 B AL - 405 -
2 JR] AN ARSI B 22 AN 40 i 1 Unit {5 FR7R), A3 AR R T 120 vV BIfE5 fim

I, AT LAY BT A K 0 (LS B R AT v A X

o W 3¢ s, T RBRMES T, EFL LT
BOE A R, B B R 5 A

FHEE A0 M R TR Unit A5 %, 20 ok e T8 IE [n)
WEAELRT A7 (g WRAEL, AR WRAE S/ v LA )k F AN [F]
Pl 40 M i AR B 3¢ T U7 s T Kl 3a A T4
A W 5 L E Unit A5 5 00 T A8 v 550 00 10 14
REAABR R F I AR, AR KR R IE . B b
A DTS ZEHLIX 43 4 A Unit {55 2R EERE (FHAR 1R 8l

Evoked
potential

(a) Probe

MRAE /N T 120 WV JFRT 50 wv M5 5 FraiEfe
/NF 50 wV IR IE MR KT 30 wV 155 LK
FURRAE /N T 50 WV I 1E MR /N T 30 wV (1945
T, X HORIIX 4 Bl Unit 455 FECH Foe w2
~ T 3b.

FE 16 YRSERG T, CAT HEMA SN M A A 5 407 4G 0
FI ) Unit {5 5 MEAE KN A 50 ~ 410 wV, PR
o0 (121 £ 97) wV, “PEIEEELLN 5.5 + 4.4.

Spontaneous potential Highpass filtered signals(>500 Hz)

s<<<ﬂ5%1

\Y%

)
2

W
B

(b)

Expansions of unit activity

el

e

Fig. 3 Multiple single cell un

50wV

2 ms

0.5 ms

n=38

”“1 ANGIAN
LN %

'Ao- 50}
"‘V“'l_w “ p—

mV 0.1 mV

Posmve
amplitude

= Detection
4" threshold

Negative
amplitude

Positive amplitude (V)
100

2%
0 50 100 150 200
Negative amplitude (V)

it potentials recoded simultaneously

(a) From left to right: A schematic diagram indicating the locations of 8 recording sites on the probe; orthodromic evoked potentials;

spontaneous field potentials; high-pass filtered (>500 Hz) signals of

the spontaneous potentials. (b) Expansions of the high-pass filtered signals

indicating four types of unit activity. Overlapping traces of each of the four types of unit spikes were shown at the bottom. (c) Illustrations of

waveform parameters used for unit spike detection and the cluster diagram of the four types of unit spikes recorded in channel Ch3 in Figure 3a.
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Recordings of The Hippocampal Field Potentials and Unit
Activity by Using Linear Silicon Electrode Array”

FENG Zhou-Yan"”, GUANG Lei?, ZHENG Xiao-Jing", WANG Jing", LI Shu-Hui?
("College of Biomedical Engineering and Instrumentation Science, Zhejiang University, Hangzhou 310027, China;
ICollege of Life Sciences, Zhejiang University, Hangzhou 310027, China)

Abstract The rapid development of silicon microelectrode arrays provides an ideal means for the study of
spatio-temporal features of neuronal activity in the brain. The stability of the linear silicon electrode array (LSEA)
in recording neuronal potentials and its validity in recording unit activity are investigated. The experimental results
showed that during the recording of field potentials in the hippocampal CA1 region of anesthetized rats, upward
and downward movements of the recording probe for a distance of 200 wm did not affect the orthordromic and
antidromic evoked potentials significantly. The data indicated that the probe movements caused very small damage
to the neurons, and the recording was stable. The contact sites that located in the pyramidal cell layer acquired CA1
neuronal unit activity validly. Different types of unit activity from independent neurons were easily distinguished in
epochs of recording from a same recording site. These results demonstrated the features of the LSEA, including the
facility of probe manipulation, the stability of recording and the abundance of data acquirement. The data will be

helpful to the researchers involved in the application of microelectrode array for neuroscience researches.

Key words silicon microelectrode array, field potential, unit activity, hippocampus, recording stability
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