








methyl-D-aspartate (NMDA) receptors], as
may be necessary for the induction of last-
ing changes in synaptic strength.

Although interneurons innervating PC
dendrites also receive excitatory inputs from
Schaffer collaterals, providing the anatomical
basis for dendritic feed-forward inhibition
(31), their mode of activation remains to be
clarified.

Noradrenaline and acetycholine can selec-
tively regulate the excitability of subsets of
GABAergic interneurons (32, 33) and are
released during different behavioral states
(34, 35). The excitability of interneurons will
determine the delay and size of feed-forward
inhibition and hence the size of the integra-
tion window. It is conceivable that according
to the behavioral state of the animal, the
operation mode of PCs shifts from precise
coincidence detection to integration over
large time windows.
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technical assistance. Supported by the Swiss National
Science Foundation.

23 February 2001; accepted 6 June 2001

Fig. 4. Dendrites effectively summate EPSPs over broader time windows compared with the soma.
Simultaneous somatic (black) and dendritic (blue) recordings from CA1 PCs upon stimulation of two Schaffer
collateral pathways. The drawing at the top is as in Fig. 3. (A) Voltage traces showing seven superimposed
somatic (left) and dendritic (middle) responses to seven different ISIs in control conditions. (Right) Summary
graph showing the ratio of b to a plotted against the ISI, where a is the amplitude of the EPSP evoked by the
stimulation of one pathway alone, and b is the maximal positive deviation from the resting membrane
potential upon stimulation of that same pathway when preceded by the stimulation of the other pathway.
Black symbols represent somatic recordings; blue symbols represent dendritic recordings (the average
distance between pipettes was 229 6 30 mm; n 5 6 cells). (B) A different cell from that in (A). Conditions
were as in (A), but in the presence of bicuculline (the average distance between pipettes was 200 6 12 mm;
n 5 4 cells). (C) (Upper panels) Voltage traces showing seven superimposed somatic (left) and dendritic
(middle) responses to seven different ISIs in the presence of SR95531. (Right) Summary graph (n 5 4 cells).
(Lower panels) Voltage traces showing the same cell with dynamic current injection in the soma (left and
middle). (Right) Summary graph (n 5 4 cells; the average distance between pipettes was 184 6 20 mm).
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