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An adult nervous system can be anatomically organized without

being functionally frozen. Establishing that claim required more

than observing that adults learn. Investigators needed to connect

experience or experimental intervention to measurable changes in

neural responses, and then determine what kind of change the

measurement actually supported.

The history is not a simple reversal from universal belief in

immutability to universal acceptance of plasticity. Earlier

proposals already allowed experience to alter neural connections. 

The important transition was from a broad possibility to experi-

mentally differentiated mechanisms, with explicit limits on what

each result established.

1. An old possibility acquires more demanding tests

Historical accounts trace ideas of neural modification through

nineteenth-century work and through the later proposals of 

Konorski and Hebb. Berlucchi and Buchtel emphasize both these

earlier roots and changes in the meaning of “plasticity.” The term

has not always named one uniformly defined process. [1]

That history rules out a convenient but inaccurate story in which

nobody imagined an adaptable adult brain before one decisive

discovery. Learning itself had long demanded an explanation of

persistence and change. What remained difficult was identifying

the relevant physical changes and showing how they related 

to function.
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A prediction about altered connections is not the same as a

measurement of them. Likewise, a behavioral improvement does

not uniquely identify synaptic strengthening. The same better

performance might involve a different strategy, altered attention or

other changes. A mechanistic account needs evidence that narrows

those alternatives.

2. A pathway retains the effects of prior stimulation

Bliss and Lømo’s 1973 experiments examined responses in the

rabbit dentate area after stimulation of the perforant path. They

reported long-lasting increases in the population response

following conditioning stimulation. Their analysis distinguished

increased synaptic transmission efficiency from changes in the

excitability of the responding population. [2]

This distinction is scientifically important. A larger recorded

response does not automatically identify a single microscopic

cause. The strength of the investigation lies partly in separating

possible contributors to the measured effect, rather than naming

every increase “a stronger memory.”

The result established a persistent physiological change under

defined conditions. It did not by itself demonstrate that the stimu-

lated preparation had acquired a particular natural memory. 

Long-term potentiation became an important candidate

mechanism for learning, but relating an experimentally induced

change to normal learning requires additional links.

Consider an illustrative measurement in which an evoked

response rises from one normalized unit to 1.4 and remains

elevated. The observation is a 40 percent increase in that measured

response. Calling it a 40 percent increase in knowledge, or

assuming that 40 percent more synapses have appeared, would
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add unsupported interpretations. The units of the measurement

constrain the claim.

3. The adult map can be reorganized

Merzenich and colleagues’ 1984 study mapped somatosensory

responses in adult owl monkeys after digit amputation. Skin

surfaces could come to be represented at cortical locations previ-

ously associated with the missing digits. The measured represen-

tation was defined by neuronal responses to stimulation, not by a

colored atlas treated as permanently fixed. [3]

The experiment changes what “map” means in this setting. A

functional map is a relation between locations and responses

under specified conditions. If that relation changes, the map

changes even before one has established whether the cause is new

growth, altered synaptic efficacy or the unmasking of previously 

weak inputs.

The distinction also prevents a misleading image of brain regions

physically sliding into empty spaces. A shifted boundary in a

response map is not necessarily a bulk displacement of tissue. 

Functional evidence and anatomical evidence address connected

but different questions.

Nor does an adult monkey’s response to a particular sensory loss

establish unlimited recovery after any human brain injury. 

Species, age, pathway, type of injury and timescale matter. A result

can be decisive against a completely fixed representation while

leaving the limits of useful reorganization unresolved.

4. Plasticity is a family of changes

Changes in synaptic effectiveness, changes in the balance of

inputs, altered structural connections and the generation of new
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neurons are not interchangeable. Grouping them under one word

is convenient, but can conceal the different evidence required 

for each.

For example, a functional response can change without demon-

strating neuron birth. Conversely, identifying newly generated

cells would not by itself establish how much they contribute to a

particular behavior. Moving between these claims requires a chain

of measurements, not an appeal to the general word “plasticity.”

The family resemblance is that the system’s history affects its later

organization or response. That resemblance does not mean every

change is beneficial. Nor does it mean that every observed change

will persist. A serious account specifies the inducing conditions,

the measured property, the duration and the 

functional consequence.

5. A controversy illustrates the need for separate
questions

The 2018 disagreement over adult human hippocampal neurogen-

esis provides a historical example of why these distinctions matter.

Sorrells and colleagues reported a decline to undetectable levels in

adults in their material, whereas Boldrini and colleagues reported

evidence of persistence across aging. These are contrasting

published results, not grounds for treating all adult neural change

as either established or disproved. [4,5]

Their interpretation depends on tissue sampling, preservation and

the markers used to identify cell states. An immature-neuron

marker is evidence to interpret in a biological and methodological

context, not a timestamp printed directly on the cell. Negative

detection also depends on the sensitivity and suitability of 

the methods.
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This comparison does not attempt to settle the entire subsequent

neurogenesis literature. Its role is to show that one question about

neuron generation must not be substituted for the broader and

independently supported question of changes in existing neural

circuits. The evidence for one mechanism cannot automatically

close the evidence for another.

6. A new explanatory problem, not a promise of
limitless change

Once adult neural organization could be shown to change,

stability itself became part of the problem. A system must remain

organized enough to function while allowing some consequences

of experience to persist. Describing it as either rigid or infinitely

malleable misses that tension.

The conceptual break replaced a static picture with a set of experi-

mentally discriminable questions: which properties change, after

what intervention, for how long and with what behavioral signifi-

cance? It also established a more precise burden on explanation.

An appealing story about learning is not enough; neither is a

changed neural signal without a justified account of what 

it measures.

The adult brain is thus a changing system in a qualified, investi-

gable sense. Its capacity for modification is real, but its extent and

mechanisms must be established case by case. The advance lies in

making those qualifications part of the science rather than

obstacles to an inspirational slogan.

Related reading

BRK Article 018, “Remembering becomes reconstruction,” distin-

guishes retained information from the processes that produce a

present report of the past.
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