
Activity-Dependent Learning 

The Neural and Molecular Bases of Learning. 
J.-P. CHANGEUX and M. KONISHI, Eds. Wiley- 
Interscience, New York, 1987. xiv, 559 pp., illus. 
$1 10. Life Sciences Research Reports, 38. From a 
workshop, Berlin, F.R.G., Dec. 1985. 

Mechanisms of learning and memory have 
preoccupied neurobiology for decades, since 
before neurobiology was recognized as a 
distinct discipline, and the Hebb synapse 
will be 40 next year. What has changed over 
the decades is not so much the basic issues as 
the way we look at them, and this is chang- 
ing very rapidly. The Neural and Molecular 
Bmes of Leamiry is timely because it is 
devoted to some of the currently popular 
ways of viewing the problem. The book 
places the traditional questions about learn- 
ing and memory in the context of control of 
gene expression, second messenger systems, 
activity-dependent developmental changes, 
and neuronal network properties. 

Reflecting the organizational principles of 
the Dahlem Workshop on which it is based, 
the book consists of four group repom on 
assigned topics along with the position pa- 
pers that served as the basis for each group's 
deliberations. Three of four group reports 
stress the role of neuronal activity in learn- 
ing and memory (although the exact mean- 
ing of "activity" differs from group to 
group). 

The first group report ("Activity-depen- 
dent regulation of gene expression") is the 
most molecular one. It examines examples of 
how cellular activity can alter gene expres- 
sion and focuses mainly on the way in which 
a particular cell's activity pattern can alter 
which genes that cell expresses. For exam- 
ple, the type of myosin muscle cells express 
depends on how frequently the muscle is 
instructed by motoneurons to contract. Al- 
though the types of activity effects discussed 
in this section are interesting, probably 
more relevant to learning is the phenome- 
non of transsynaptic control of gene expres- 
sion, a rich topic, unfortunately mostly ne- 
glected in this volume, that includes more 
than a cell's "activity." 

The second group report ("Activity-de- 
pendent regulation of synaptic transmission 
and its relationship to learning") covers the 
phenomena of long-term potentiation and 
long-term depression and includes several 
cellular analyses of invertebrate learning and 
a description of synaptic plasticity in the 
cerebellum and cerebral neocortex. The 
third report ("Activity-dependent modifica- 
tion of functional circuitry as a possible basis 
for learning") deals with possible structural 
changes underlying learning and the poten- 
tial relationship between memory mecha- 
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nisms and activity-dependent processes in 
development (for example, in the formation 
of ocular dominance columns). 

The final section ("On neuronal assem- 
blies and memories") mixes some network 
theories with experimental observations on 
collections of ~ieurons, both invertebrate 
and vertebrate. 

The quality of the contributions is a little 
uneven, and some of the sections are no 
longer quite up-to-date in the faster-moving 
areas of study. Nevertheless, this book is 
useful because it provides a focused surnma- 
ry of some recent research directions in 
learning and memory. 
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