FORGETTING AND AMNESIA
FORGETTING HISTORY

There are some collective memories that people decide to forget because they are so sad; natural disasters that cause many deaths might be one example. But there are others, such as civil wars, that people forget because it is the only way they can hope to live in peace with their neighbours once again. Such acts of forgetting are a choice made by the people directly concerned, even if they often make it unconsciously.

But there is another form of collective forgetting that is not the people’s own choice. It is the kind where ideologically driven regimes decide to “cleanse” people’s memories of events that cast their rulers in a bad light. In such cases, we are dealing with falsification of the facts, pure and simple, the “Orwellian” manipulation of collective memory.

By wrapping entire episodes of a country’s history in a veil of silence, the ruling class hopes to make succeeding generations forget that the privileges that it enjoys today were often conquered with fear and blood. Also, by erasing official memories of any facts that belie the nation’s status as a democracy, the ruling class also probably hopes to make people forget acts of repression that took place within this nation, or sad wars of conquest from which they emerged the losers.

PSYCHOLOGY OF memory Loss
HOW EXERCISING YOUR MEMORY STRENGTHENS IT
The more we think about a piece of information that we want to remember and its relations to other concepts that we already know, the less chance there is that we will forget it. This may be why forgetting is associated more with episodic memory than with semantic memory. It is probably easier to draw connections between the meaning of a new word and our network of existing knowledge than to draw such connections for any particular episode in our lives.

More generally, the less any given fact is integrated with our overall personality and activities, the faster we will forget it. We quickly forget anything that is not supported by a motivation and does not lead to an action.

Various theories have been developed with regard to forgetting. They deal with the process of memorization or the processing of information.

Decline Theory
Like any biological process, memory deteriorates and becomes more fragmented over time.

According to the decline theory, forgetting occurs when the memory is not exercised or the information in question is not retrieved often enough.

This is confirmed by statistics on the words that people forget in a language. Proper nouns, which are used less often, disappear first. Next come common nouns, then adjectives (which are used more often, because they can modify many nouns), then verbs, and then, lastly, exclamations and interjections.

Defective-Recall Theory
Forgetting is a disturbance in the retrieval of information, not in its storage.

According to the defective-recall theory, if you are momentarily unable to access a piece of information in your memory, the reason is insufficient encoding, or a lack of relationship to your existing semantic knowledge, or inappropriate retrieval indexes.

But the stored information still exists somewhere in your memory, because at some other time, you might suddenly be able to access it.

Motivated-Forgetting Theory
According to this theory, there are unconscious mechanisms that make us forget unpleasant or painful facts.

Indeed, psychoanalysts have shown that forgetting is often associated with events that have disagreeable or stressful connotations.

Freud postulated a selective process by which people reject, or suppress in their unconscious, certain memories associated with past traumas that would be unbearable to remember. Psychoanalysis is based on the idea that such suppressed memories have not really been forgotten and can be brought back to patients’ conscious awareness.

Interference Theory
According to interference theory, a piece of information is forgotten because some other piece of information prevents it from being retrieved.

In retroactive interference, new memories tend to erase older ones. Conversely, in proactive interference, older memories prevent new facts from being committed to memory effectively.

Thus, together, retroactive and proactive interference enable us to update our knowledge of the world. New information can overwrite some of the older information in our memories, through retroaction, but not all of it, because proaction prevents it.
Neurology of Memory Loss

LESIONS THAT CAUSE AMNESIA
The various types of memory involve various structures in the brain, and their destruction causes differing amnesic syndromes.

The best known of these is the global amnesic syndrome experienced by patient H.M., which was characterized by severe anterograde amnesia and more moderate retrograde amnesia. This syndrome results from bilateral lesions of the medial portion of the temporal lobe, and more specifically, of the hippocampus and its neighbouring structures (the parahippocampal, entorhinal, and perirhinal cortexes). These lesions can be due to surgical ablation, as in the case of H.M., or to other causes such as tumours, ischemic episodes, head traumas, and various forms of encephalitis.

Another well-known form of amnesia is Korsakoff’s syndrome, encountered for the first time in chronic alcoholics. Korsakoff’s syndrome is similar to global amnesic syndrome, except that people with Korsakoff’s are more prone to confabulation to cover up gaps in their memories of their own past. Korsakoff’s syndrome is also known as diencephalic amnesia, because the vitamin B1 deficiency that results from alcoholism causes bilateral damage to the mammillary bodies of the hypothalamus. Similar symptoms are also produced by damage to the dorsomedial thalamic nuclei, the mammillothalamic tract, and the upper portion of the brainstem. Once again, other etiologies, such as strokes and tumours, can affect the same structures and produce the same results.
There is also an amnesia of the frontal lobe due to damage at this site. People with this disorder do not suffer from global amnesia, but do show a memory deficit in tasks involving temporal planning of sequences of events. These people also have problems with the sources of newly acquired knowledge and have deficient meta-memory (they cannot make judgments about their memory’s contents).

Other types of damage to the cortex can cause forms of amnesia that are sometimes highly specific. For example, if the part of the cortex that perceives colours is damaged, people can lose their knowledge of colour. And since the memory of colours is reconstructed at this same location, this memory disappears as well.

A specific injury to the amygdala can prevent people from recording memories of traumatic events. In normal people, such memories are formed when particularly stressful conditions make certain details of a scene practically unforgettable.

Other localized cortical lesions can prevent people from accessing certain items in their semantic memory and thus cause all sorts of specialized aphasias.

Lastly, certain transitory global amnesias can be triggered suddenly, causing people to completely lose their memory for a few hours. Though these transitory amnesic episodes are frightening, they are brief and do not cause any permanent damage to the brain. They seem to be due to a temporary vascular insufficiency in the brain tissue.
Cellular mechanisms of FOrgetting

WHEN THE HIPPOCAMPAL CIRCUITS ARE DISTURBED
Certain encephalopathies due to anoxias, ischemias, hypoglycemias, carbon monoxide poisoning, or prolonged epileptic attacks can cause the loss of large numbers of neurons in both hippocampi.

The pyramidal neurons of hippocampal area CA1, as well as the cortical neurons of layers 3, 5 and 6, the Purkinje cells, and the striate neurons are especially sensitive to lack of oxygen and energy.

Since these neurons are involved in various memory systems, malfunctions in their circuits inevitably lead to memory problems.

Thus, damage to the temporal lobes of the cortex can cause severe, permanent anterograde amnesia, as well as retrograde amnesia extending back from three to ten years before the accident.

When selective neuronal losses occur in area CA1 of the hippocampus, the resulting anterograde amnesia is just as severe, but the resulting retrograde amnesia generally remains slight (extending only one to two years before the accident).

Lesions in the diencephalon (Korsakoff’s syndrome) cause the same type of symptoms, because all of these regions are interconnected via the circuits of the limbic system.

People who have received electroshock therapy or a powerful blow to the head generally have little memory of any events immediately before or after the treatment or accident. Both such events seem to temporarily interrupt the normal flow of nerve impulses in the circuits of the hippocampus, making them unable to store new information and “erasing” the markers associated with information that has been acquired recently and still depends on the hippocampus.
In Alzheimer’s disease, beta-amyloid, an insoluble toxic substance, forms clumps known as “senile plaques” around the neurons. These plaques release free radicals that strip atoms from organic molecules that are vital to the neurons, including molecules in their cell membranes. Holes thus develop in these membranes, allowing large amounts of undesirable substances to enter and kill the neurons. The memory circuits that depend on them, especially those in the hippocampus, are thus irremediably compromised.

Molecular mechanisms of forgetting

LONG-TERM DEPRESSION (LTD)

Long-term depression (LTD) may be regarded as a complementary mechanism to long-term potentiation (LTP). In the hippocampus, the role of LTD is thought to be to return synapses that have been potentiated by LTP to a normal level so that they will be available to store new information. But elsewhere in the brain, LTD may be actively responsible for the storage of new information.

LTD develops when a presynaptic neuron is active at low frequencies (1 to 5 Hz) without the postsynaptic neuron’s being subjected to strong depolarization, as it is with LTP. This lack of association between the two neurons raises the concentration of calcium in the postsynaptic neuron, but much less than in LTP.
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Consequently, instead of proteins such as CaM kinase II or kinase A being activated, enzymes called phosphatases are activated. These enzymes remove certain phosphate groups from the AMPA receptors; in other words, they dephosphorylate them.
The AMPA receptor GluR1 subunit, which has two sites that can be phosphorylated (Ser831, phosphorylated by CaM kinase II, and Ser845, phosphorylated by PKA), appears to be the target for phosphatases 1, 2A, and 2B. In the hippocampus, the effect of this dephosphorylation of the AMPA receptor would be to reduce the amplitude of the postsynaptic potential to the normal level where it was before LTP.
It is also believed that the number of AMPA receptors decreases during LTD. These receptors would be removed from the postsynaptic membrane and placed in reserve: in short, the opposite of what happens in LTP, when additional receptors are inserted into the membrane.

Many studies are producing more and more evidence that the nervous system and the immune system interact continuously. For example, certain proteins that act as extra-cellular messengers in the immune system have also been identified in various parts of the brain, including the hippocampus, where they appear to play a role in neuromodulation.

This is the case for cytokines–molecules that are involved in inflammation–such as interleukin-1, interleukin-6, and TNF alpha. Recent data show that these cytokines appear to reduce LTP, and perhaps LTD as well. A causal link between certain bacterial or viral infections and cognitive functions thus becomes conceivable.
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