


























should cause a reduction of evoked responses because such

stimuli would strongly excite local inhibitory interneurons

with limited involvement of longitudinal connections. In

contrast, activation of distributed neocortical inputs, as when

different sensory stimuli have to be associated, would recruit

longitudinal perirhinal connections to a higher extent and

ultimately lead to a potentiation of responses evoked by the 2

paired stimuli. Moreover, since the intrinsic pathways linking

different transverse perirhinal levels are reciprocal (Witter

et al. 1986), subsequent activation of 1 of the 2 sets of

neocortical inputs might be sufficient to reactivate the entire

distributed pattern.

However, a problem with this model is that pair-coding

behavior was observed even when the stimuli to be associated

were presented with a delay of 1--2 s between them (for

instance, see Naya, Yoshida, and Miyashita 2003). This is in

contradiction with our observation that paired TFS did not

cause LTP when the 2 inputs were delayed by as little as 65

ms. A possible solution to this timing problem comes from

earlier single-unit studies where it was observed that

perirhinal neurons display delay activity in such tasks (for

instance, see Colombo and Gross 1994; Sobotka 2000; Naya,

Yoshida, Takeda, et al. 2003) and from pharmacobehavioral

studies implicating muscarinic-dependent persistent perirhi-

nal activity in associating temporally distributed events (Bang

and Brown 2009b). Thus, we propose that the delay activity of

perirhinal neurons could bridge the temporal gap between

the 2 inputs and allow for associative plasticity to take place.

An important challenge for future studies will be to test these

predictions in vivo.
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