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Hippocampal Combinatorial Plasticity Induced by Conditioning of
Converging Schaffer-CA1 Pathways in Rat in vivo
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Abstract: Hippocampal plasticity in two conditioning pathways, i.e. hippocampal combinatorial plasticity, can be
induced by conditioning of converging Schaffer-CAl pathways in Sprague-Dawley rats under pentobarbital sodium
anesthesia. During conditioning, paired pulses were delivered at 5Hz (600pairs) and the inter-peak interval of the field
excitatory postsynaptic potentials (fEPSP) of the paired-pulse stimulation was 10ms. Our results showed that long-term
potentiation (LTP) and long-term depression (LTD) might be induced simultaneously by conditioning of two pathways
whether two conditioning pathways were independent or not. Thus hippocampal combinatorial plasticity, i.e. LTP/LTD,
can be induced successfully. Our results demonstrated that conditioning paradigm could enable the induction of
bidirectional hippocampal synaptic plasticity and the direction of synaptic plasticity was determined by the state of
synapses. Our results indicate that hippocampal combinatorial plasticity induced by cellular conditioning paradigm may
encode hippocampus dependent learning and memory much better compared with LTP and LTD induced by low
frequency stimulation or high frequency stimulation independently and may reflect the flexibility and stability of
hippocampal synaptic plasticity.
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Conditioning of converging Schaffer-CA1 pathways
induced LTP/LTD hippocampal combinatorial
synaptic plasticity

Schaffer-CAL XU &AL 1E Rt LTPALTD 418 (n=7, ZAHLIE
10 (112.943.3) %, P<0.001, 5 BLk L, Zf1{Lid i 2: (85.04+2.8)
%, P<0.001,5FEERAHLL. ). HiiFE i FEPSP [fnii [, Hodr 1712 %R
LTP, 314 %K/ LTD. /KVZIEE: Sms, TEZIL: 1mv.
Conditioning of converging Schaffer-CA1 pathways induced LTP/LTD
combinatorial synaptic plasticity (n=7, CP1: (112.9+3.3)%, P<0.001, vs.
baseline; CP2: (85.01-2.8) %, P<0.001, vs. baseline.). Insets: representative
traces of the field EPSP (average of six consecutive sweeps) at the times

Fig. 1

indicated by the numbers in Fig. 1. Trace 1 and 2 represented LTP. Trace 3
and 4 represented LTD. Calibration bars: horizontal = 5ms, vertical = 1mv.
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