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Old men forget
Why do old men-and women-forget ? Equally interesting,
why do many of them often so vividly remember past events ?
Forgetting and remembering are two sides of the same process,
and the enormous amount of current research into memory
may perhaps lead to an understanding of the loss of it.
An example of such research is described in a recent article

by Oakley,' which contains a wealth of information on the
mechanisms of memory in mammals. The subject spans so
many sciences-neuroanatomy, ethology, electrophysiology,
organic psychiatry, experimental psychology, neurology, and
neurochemistry for a start-that few people have the basic
knowledge needed to understand it properly. In Russia in 1973
Luria2 felt able to say that the cerebral organisation of memory
was one of the least explored fields in psychophysiology. Now
it is one of the most crowded.
Many of the fairly recent findings are controversial: for

example, the work of Hyd6n,3 which suggests that long-term
memory is coded in specific RNA or perhaps protein; and the
researches of McConnell and his colleagues,4 which hark back
to rather shaky experiments that seemed to show that if trained
flatworms (planarians) were minced and fed to other flatworms
the learnt behaviour was transferred. McConnell et al showed
that rats injected with RNA from trained rats could similarly
acquire learnt responses of approach and avoidance. Oakley,
however, does not mention either author.'

Moreover, comparing animal species and men may not be
entirely valid. Memory in animals can be investigated only by
testing learning, whereas in man the function of memory is so
dominated by language that some people have suspected a
discontinuity. Possibly studies of learning in animals can do
little to elucidate the mechanisms at work in human memory,
though such a conclusion does seem less necessary now than it
did a few years ago.

Nevertheless, even if no one will agree with the whole, a
synthesis of current ideas about human memory function can
be suggested that should command a fair degree of support.
This synthesis is derived from experiments on learning in
animals; from tests of memory function in humans, both
normal and diseased; from clinical studies of those with
memory disturbance of the Korsakoff type, whether from
chronic alcoholism or from encephalitis; from studies of the
effects of brain tumours, temporal lobe epilepsy, cerebral
surgery, and electric convulsion therapy; from the work of
Penfield and Erickson5 on the effects of stimulating the exposed

cortex; from the phenomena of agnosias, apraxias, and aphasia)
and from study of those with supernormal memories. The
synthesis, though expressed dogmatically, conceals much doubt
and hesitation and is obviously incomplete.

Stimulus-response memory, called by Oakley "association
memory" and exemplified by Pavlovian conditioned reflexes,
survives the total removal of the neocortex. Its neural substrate
must therefore be subcortical. In brain-damaged people
association memory survives gross reductions in the mass ofthe
brain. It is actually improved by lesions of the hippocampus
and of those structures that are necessary for other kinds of
memory in man. "Representational memory," the preservation
of images of previous events, is the type also called event
memory, episodic memory,6 or "locale system" memory7; and
it contains spatiotemporal maps of one's previous personal
experience. The neural substrates of representational or event
memory are both the hippocampus and areas of neocortex,
notably frontal cortex.

Oakley's third category, "abstract memory," is a reference
system, our general store of knowledge, and is called by others
semantic memory. Its neural substrate is the neocortex.
Abstract memory preserves the meaning of objects and events
separately from memories of those events. Damage to the
cortical areas-temporal, parietal, occipital-serving abstract
memory is responsible for rare forms of agnosia such as visual
object agnosia and prosopagnosia (failure to recognise faces).
The processing of sensory input includes the selection of

items from the very brief immediate memory (say, half a
second) to be held in the short-term memory for 10 to 30
seconds. The capacity of the short-term memory is very
limited (five to 10 items).8 The duration of short-term memory
is enhanced by "rehearsal," a process that stops with the
registration of more incoming new material. Modality-specific
short-term memory systems-visual, auditory, kinaesthetic-
probably exist in the posterior parietal, superior temporal, and
occipital regions.9 The short-term memory uses acoustic
coding (the sound of words), but the site of the short-term
memory store is uncertain.
The capacity of event memory is limitless and of semantic

memory (the meanings of words) very large indeed, and long-
term memory can be life long. Coding is semantic, not
acoustic. The hippocampus of the dominant hemisphere is
concerned with visual features in event memory, and that of
the non-dominant hemisphere with spatial. Extensive studies
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of patients with amnesia of the Korsakoff type, or that caused
by cerebral surgery, have consistently shown bilateral damage
to the hippocampus and, at least in cases associated with
alcohol, damage to the mamillary bodies and to the dorsomedial
nucleus of the thalamus. Mysteriously, transection of the
fornix, the main outflow from the hippocampus, does not
consistently cause amnesia. The major defect in such amnesic
patients is the loss of the ability to transfer material from short-
term to long-term memory. Such incapacity, however, is
incomplete even in severe cases; and recall can be aided by
cues, hints, and promptings.10
The problem of whether short-term and long-term memory

are continuous or different in kind is now more or less settled.
Most researchers accept the two-component view: a labile
short-term memory-the electrical reverberating circuit model
is still in favour-and a much more stable long-term memory
system. But argument continues about the nature of the
permanent trace in the long-term memory. Is it molecular, and
does coding occur in RNA, protein, or, as most recently
suggested, peptides ?11 The molecular view is supported by,
among others, Hyden,3 who showed that the retention of a
trace from previous excitation was associated with a lasting
change in the structure of RNA in cell nuclei. Booth12 noted
the creation of additional protein within a few minutes of the
registration of a memory, and Richter13 pointed out that
puromycin, which inhibits protein synthesis, interferes with
memory storage and recall.
The other theory is that the permanent trace in long-term

memory is more likely to be cellular. Do patterns of repeated
excitation lead to structural change in synapses, as suggested
by Hebb'4 30 years ago ? The growth ofnew connections in the
nervous system is a theory for which no one has produced
sound evidence, but the growth of "bigger and better
synapses" has received important support.15

Both theories leave plenty ofroom for manoeuvre. According
to one biologist,16 each large cortical neurone may have more
than 10 000 synapses on its surface. Another'7 says that the
brain has perhaps 14 x 109 cells, though only one in 10 of these
is a neurone. On the other hand, according to Hyd6n,18 there
may be 100 x 109 different specific proteins in a human brain,
enough to code a lifetime of experiences.
That brings us back to old age and the nature of forgetting,

another topic alive with disagreement. Does it happen through
simple decay of memory traces with the passage of time or is a
more active process-interference-responsible ? Such inter-
ference with recall could come either from material in the long-
term memory or from new material being added-that is,
retroactive and proactive interference respectively.19
These controversies, though of riveting interest, do not

offer the clinician much immediate help with his most common
problems. Has perseveration a specific cerebral site, for
example, and does nominal dysphasia presage a slow but
relentless dilapidation? On their own clinicians have been
unable to produce answers to such questions and have had to
wait for unhurried evidence from academic research. The
steady increase in the numbers of the elderly and of those with
dementias of various kinds is adding a note of urgency to the
clinician's need for help.
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Alcoholic heart disease
The association of heart disease with heavy drinking has been
recognised for well over a century; the early authorities
included William Osler, John MacKenzie, and Graham
Steell.' Though nutritional factors such as thiamine deficiency
occasionally result in high-output cardiac failure, most
alcoholic patients are well nourished2 and the alcoholic who
"does not eat with his meals" is a rarity. The conviction has
therefore grown that alcohol has a direct toxic effect on cardiac
muscle-as it has on the liver. Controversy continues on the
basis of animal experiments,3 but most clinicians today
would agree with the prescient statement of Vaquez 60 years
ago in his textbook Maladies du Ccur, quoted by Ferrans,l
that "alcohol is capable of producing a subacute myocarditis,
often misdiagnosed because of the slowness of its evolution
and the coexistence in the terminal period of cardiac murmurs
and albuminuria, which tend to relate the cardiac insufficiency
to a valvular cardiopathy or to renal sclerosis." Classic beri-
beri4 is seldom encountered in Western countries, and the
common clinical presentation of the alcoholic with heart
disease remains that portrayed by Evans5 and Brigden and
Robinson.6

Alcohol exerts its destructive effect on muscle (skeletal as
well as heart7) by a complex biochemical process that probably
starts with a change in the permeability of the cardiac cell to
ions such as potassium, phosphate, magnesium, and calcium.
The early ultrastructural changes shown by electron micro-
scopy include intracellular oedema, lipid droplets, excess
glycogen, abnormal mitochondria, and deranged sarcoplasmic
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