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tion paradigms, such as comparisons as a function of whether the
subjects are attending to the stimuli, are critical for demonstrating the
relationship between P3-like ERPs and cognition.

The primary usefulness of the animal models will arise from the
application of techniques for exploring the neural basis of P3, and from
building connections between our conceptions of the neural events under-
lying P3 and neural events that can be studied using the full repertoire of
available neurophysiological techniques. This approach may still be in its
infancy, but much relevant evidence has already been obtained. Intracranial
recordings have shown that many brain areas are active at the time that P3
is produced. The hippocampus has held a prominent role in these studies
for several reasons. Extremely high-amplitude potentials are produced there,
perhaps because of synchronous activity in large numbers of hippocampal
cells that are spatially aligned. The hippocampus has also been related to
P3 because it receives input from all modalities, it plays an important role
in memory functions (as has been suggested for P3), and it can be affected
by diseases known to be associated with abnormal P3 potentials. Neverthe-
less, ample evidence implies that the integrity of the hippocampus is not
required for normal P3 waves to be produced at the scalp (e.g., Onofrj et al,,
1991, 1992; Paller et al, 1988; Potter et al,, 1993) even though P3-like
potentials can be elicited in the hippocampus (Halgren et al., 1980; McCarthy
et al,, 1989; Paller et al,, 1992). This state of affairs leads naturally to the
hypothesis that P3 arises from diffuse systems that innervate both the
hippocampus and widespread neocortical areas. The norepinephrine system
of the locus coeruleus and the acetyicholine system of the basal forebrain,
in particular, have been investigated using animal models of P3. In squirrel
monkeys, lesion and drug studies have accrued evidence that the locus
coeruleus may be important for P3 (Pineda, Foote, and Neville, 1989; Swick,
Pineda, and Foote, 1991). Several lines of evidence from studies in cats (e.g.,
Harrison and Buchwald, 1987) have provided very convincing support for
the notion that acetylcholine systems of the basal forebrain are instrumental
in the generation of P3. Converging evidence implicating particular neuro-
chemical systems in human subjects can be obtained via drug studies. For
example, some results suggest that P3 is disrupted by clonidine, which
suppresses locus coeruleus firing (Duncan and Kaye, 1987), as well as by
scopolamine, which is a cholinergic antagonist (Meador et al., 1987, 1989;
Potter et al,, 1992; Rugg et al, 1989). The finding that some drug effects
occurred for stimuli presented in the auditory modality but not the visual
modality is not well understood, but it underscores the need to study P3-like
ERPs in both modalities. More work is needed to clarify how the different
mechanisms that are activated in the two modalities relate to P3, and studies
in both humans and nonhuman animals may prove useful in this regard.

In conclusion, the clinical and experimental use of P3 is limited by the
fact that alterations in P3 cannot be rigorously associated with specific neural
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processes. An enhanced understanding of the neural bases of P3 may thus
have widespread clinical application, as well as important implications for
basic research on P3. One particularly vexing problem in P3 research has
been the difficulty of identifying P3 across different experimental tasks. This
component identification problem may be solved only after neurat character-
istics of P3 can supplement the waveform characteristics that have proven
so ambiguous. Although the past three decades of study have accumulated
a large literature on P3, basic questions about its neural and functional
underpinnings are still enigmatic. The question “what is P3?” cannot be
answered in any profound way without a better understanding of its neural
basis. Further study of the comparative psychophysiology of P3, however,
holds much promise for solving this mystery by clarifying the significance
of the neural mechanisms that are put into play whenever P3 is produced.
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