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Fig. 1 Schematic diagram of stimulation/recording/drug delivery system and its position in the hippocampus

(a) Stimulation/recording/drug delivery system in the polyethylene tube. (b) An anti-fouling solid pole. (c) Position of the tips of stimulation/recording

electrodes in hippocampus. The tip of bipolar SE is implanted at the Schaffer collateral/commissural pathway, the tip of the RE is positioned at the

stratum radiatum in the CA1 region. SE: Stimulating electrode; RE: Recording electrode.
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Fig. 2 The fEPSPs in the rat hippocampal CA1 area were
reliably evoked by using the stimulation/recording/drug
delivery system
The average amplitude of fEPSPs increased with the increase of the
stimulation intensity. The four current curves (a, b, ¢, d) at the top of the
figure are typical original fEPSP traces induced by four different
stimulus intensities (50, 100, 150, 200 wA). **P < 0.01 as compared

with the values in 50 p.A group.
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Fig. 3 Baseline synaptic transmission and synaptic plasticity was stably and

effectively recorded using the stimulation/recording/drug delivery system

(a) 90 min of baseline synaptic transmission was stably recorded and E-LTP was successfully induced by a high frequency stimulation (HFS) protocol.

e—oe : HFS; 0—o0: Non-HFS. (b) Histogram showing the average fEPSP amplitudes at different time points in one set of HFS and non-HFS groups. [J:
Non-HFS ; l: HFS. (¢) A more stable (210 min) baseline synaptic transmission and stronger L-LTP induction. e—e: HFS; o—o: Non-HFS. (d)
Histogram showing the average fEPSP amplitudes at different time points in three sets of HFS and non-HFS groups. [ : Non-HFS; M : HFS. Insets,
representative fEPSP traces recorded 15 min pre-HFS and 1 min, 1 h (or 3 h) after HFS.
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Fig. 4 The effects of CNQX and AP-5 administration via the stimulation/recording/drug
delivery system on the hippocampal fEPSP and LTP

(a) Histograms showing the effects of IH injection of different concentrations of CNQX (1, 10, 100 wmol/L) on baseline fEPSP. The average amplitude

of fEPSPs was gradually decreased with the increase of CNQX concentration. Insets, representative fEPSP traces recorded different concentrations of
CNQX (1, 10, 100 wmol/L). Calibration bars are 5 ms and 0.5 mV. **¥P < 0.01 as compared with the values in 0 pmol/L CNQX group. (b) IH injection
of AP-5 effectively inhibited hippocampal LTP. Insets, representative fEPSP traces recorded 15 min before IH injection of AP-5 and 60 min after HFS.

Calibration bars are 10 ms and 1 mV. o—o: Control; e—e: AP-5.
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Fig. 5 Comparison of the inhibitory effects of AP-5 via IH and ICV
(a) Representative fEPSP traces of LTP which been induced at different time points after injection of AP-5. Calibration bars are 10 ms and 1 mV. (b)

Histogram showing the different inhibitory latencies of AP-5 on LTP, 3 min and 15 min in IH group and ICV group, respectively. **P <0.01 as

compared with the values at 2 min. [J: ICV; Il : TH.
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Fig. 6 The stable PPF recording with the stimulation/recording/drug delivery
system and the effects of IH injection of AP-5 on PPF
(a) A continuous PPF recording in hippocampal CA1 area, with considerable stability during 15 min of recording. (b) IH injection of AP-5 did not affect
PPF. Insets in (a) and (b), representative fEPSP traces recorded at different time points. Calibration bars are 10 ms and 1 mV. [1: Before IH injection; H :

After IH injection.
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A Novel Electrophysiological Technique for Rat Hippocampal CA1l Area
Field Potential Recording in vivo: Development and Application
of Stimulation/Recording/Drug Delivery System”

WANG Xiao-Hui, YANG Wei, YUAN Li, LI Shao-Feng, YANG Dong, PAN Yan-Fang, QI Jin-Shun™
(Department of Physiology, Key Laboratory for Cellular Physiology of Ministry of Education, Shanxi Medical University, Taiyuan 030001, China)

Abstract
study of learning and memory. To overcome the disadvantages and inconvenience in current hippocampal field

It is an important means to record rat hippocampal field potential, especially in vivo recording, in the

potential recording and raise in vivo experimental efficiency, stimulation/recording/drug delivery system for in vivo
hippocampal field potential recording was developed and applied. Anesthetized SD rats were fixed in a stereotaxic
device and a homemade stimulation/recording/drug delivery system was used to record field excitatory
postsynaptic potential (fEPSP) in hippocampal CAl area. The results showed that fEPSPs were easily evoked by
nearly every test stimulus and maintained steadily for a long time by using the stimulation/recording/drug delivery
system; high frequency stimulation (HFS) successfully induced early-phase LTP (E-LTP) and late-phase LTP
(L-LTP); the baseline fEPSPs and LTP were promptly and effectively suppressed by intrahippocampal injection
(IH) of AMPA receptor antagonist CNQX (100 pmol/L, 1 wl) and NMDA receptor antagonist AP-5 (100 wmol/L,
1 pl) , respectively, with a shorter latency and a reduced dose compared with intracerebraventricular injection
(ICV); the induction and recording of paired pulse facilitation (PPF) were also considerably easy and stable using
the combination device. In short, the simplicity, reliability and high efficiency of stimulation/recording/drug
delivery combination system in recording in vivo rat hippocampal CA1 area field potential make it more practical
in the research of synaptic plasticity, and this technique established an important foundation for the study of higher
cognitive brain function.

Key words field potential, stimulation/recording/drug delivery system, hippocampus, in vivo
DOI: 10.3724/SP.J.1206.2010.00575

*This work was supported by grants from The National Natural Science Foundation of China (30840085), The Natural Science Foundation of Shanxi
Province of China (2010011049-3), Shanxi Provincial Foundation for Returned Scholars (Main Program), China (2010-51), The Dean's Fund of the
Co-constructing Key Laboratory of Cellular Physiology of Ministry of Education, Shanxi Medical University (2010-07), Science and Technology Fund
of Taiyuan City (100115168).

**Corresponding author. Tel: 86-351-4135091, E-mail: jinshunqi@sohu.com

Received: November 9,2010  Accepted: December 16,2010



