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Long-term potentiation (LTP) is by far the most dominant model for
neuronal changes that might encode memory. LTP is an elegant con-
cept that meets many criteria set up by theoreticians long before the
model’s discovery, and it also fits anatomical data of learning-depen-
dent synapse changes. Since the discovery of LTP, the question has
remained about how closely LTP produced iz vitro by artificial stimu-
lation of neurons actually models putative learning-induced synaptic
changes.

A number of recent investigations have tried to correlate synaptic
changes observed after learning with changes produced by artificial
stimulation of neurons. These studies have failed to find a correlation
between the two forms of synaptic plasticity.

In this book, an international group of neurobiologists and psy-
chologists discuss their latest ideas and data. The results of experi-
ments using electrophysiological techniques in vitro are discussed and
compared with the results of in vivo experiments. Learning experi-
ments are also discussed. Theoretical models, such as the Hebb theory
of synaptic changes during learning, are compared to different models
that do not predict upregulation of synaptic transmission. A wide
approach is taken, and research and models in different brain areas
such as the neocortex and the basal brain are discussed.

Christian Hoélscher is a research fellow in the Department of
Experimental Psychology at the University of Oxford.
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