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Abstract

The time it takes from the first plaque is formed and to clinical signs of Alzheimer’s disease is observed, is
unknown. | have described herein the possible connection between the plaque development and memory loss. The
signals from the sense organs to the possible magnetite-prion part of the information storage in the neurons will be
hampered and finally the neurons will disintegrate. Each step will probably affect the short term memory.
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Introduction

One of the most common signs of Alzheimer’s disease (AD) is
memory loss especially forgetting recently learned information. Before
such loss of memory, a lot of processes have taken place in the brain. I
shall focus on the processes that are occurring with the neurons involved
in the storage of information during the development of the disease and
its possible connection to the amyloid plaques.

The Steps Leading to Short Term Memory Loss

Amyloid-3 (Ab) comes from a larger protein (amyloid-f precursor
protein) found in the fatty membrane surrounding the nerve cells. In a
healthy brain, these proteins are broken down to fragments, released and
eliminated. In AD, the fragments (Ab) are formed and low amounts can
act as a modulator of synaptic activity, with implications for memory
and learning. It can accumulate in the extracellular space of the brain
where it can form insoluble plaques.

Neurons are major sources of Ab in the brain and Ab is also present
in the astrocytes. Astrocytes outnumber Ab by at least five-fold. Thus
even a small level of astrocytic Ab production could make a significant
contribution to Ab burden in AD. Loss of astroglial function and
reactivity contributes to the ageing of the brain and to neurodegenerative
diseases like AD [1]. Astrocytes are interacting with neurons, transport
and other astrocytes via signaling and other processes. The formation of
plaques could therefore gradually weaken the communication between
the astrocytes and the neurons leading to destruction of the latter.

Insoluble twisted fibers are found inside the neurons. These
tangles consist primarily of the protein tau, which forms part of the
microrotubule system. In AD, however, the tau protein is abnormal and
disrupts the ability of neurons to strengthen connections with other
brain cells, preventing memories from forming and the microtubule
structures collapse [2].

Magnetite and its Connection to Alzheimer’s Disease

Magnetite is an iron oxide (Fe,0,) which is widely distributed
among organisms without being involved in any known biochemical
reactions. Magnetite is present in the brain [3] and biogenic magnetite is
associated with neurogenerative diseases like AD and Parkinson. It has
been shown that the amount of magnetite present is generally high in
AD brain [4-6]. In plaque core material magnetite has been detected as
the dominant iron compound [6,7].

The Storage of Information in the Neurons

Prion like proteins are critical for maintaining long term memory in
mice [8] and the role of prions connected to memory is described [9].
They appear to be involved in the storage of information in the neurons
of all animal species. The connection between Alzheimer’s disease,
magnetite and prions has been described [10].

It has been proposed that information is stored in prion-like proteins
which can change shape when exposed to an electric impulse and that
magnetite is involved. It could be assumed that magnetite and proteins
are involved in a tandem mechanism in which incident impulses are
received and reshaped by the nanocrystalline magnetite to a form that
can be accepted by the proteins in which the information is stored [11].
Such chains of nanomagnetite crystals can easily be magnetized by an
electric impulse but cannot hold the magnetism which drops to zero
after each impulse. Therefore, magnetite is not likely to be the substance
in which information is permanently stored. It is not surprising that
these two stable compounds in the brain are involved in maintaining
memory.

The Fate of the Neurons Involved in Memory Storage

It is a complicated route that the electric impulses have to travel
from the sense organs to the final destination, the neurons where they
are stored. When electric impulses are hampered by amyloid plaques
they will be weakened in strength during their way. The neurons will
not work properly due to several factors like lack of nutrients and
disturbances in the signaling systems. Therefore new information will
not be stored properly (short term memory). When a neuron collapses,
the membrane is disrupted and this is the end of the electromagnetic
forces in connection to the signaling system. Consequently the magnetite
chain cannot be magnetized and the memory storage mechanism will
not work. The membrane protecting the magnetite chain will also be
disrupted and the magnetite crystals will be released.
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It could be a connection between released magnetite from the

damaged neurons and Ab that could lead to severe network deterioation.
It has previously been suggested that magnetite nanoparticles have a more
prominent role than previously suggested and may bring new insights in
the understanding of the damaging action of a magnetite-Ab complex [7].
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