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MEMORY AND THE BRAIN

MEMORY AND THE BRAIN: SOME THOUGHTS
ABOUT THE NEUROBIOLOGY OF REGENERATION†

David Lister*

In June 1998 I learned of a technique called Eye Movement Desensitiza-
tion and Reprocessing (EMDR), for treating painful memories. It basi-

cally seems to involve stimulating the patient’s brain bilaterally, while the
patient holds the memory or memories in their mind. Originally, Francine
Shapiro,1 the discoverer and developer of the technique, used saccadic
(sideways movement, to and fro) of the eyes. Subsequently it has been
found that bilateral alternating ear sound, or tapping the hands alter-
nately, or even the feet in desperate situations, helps to transform the
nature of the memory in various positive ways. Occasionally nothing
happens, but usually the memory fades, becomes laughable, of no impor-
tance, and with or without a host of other reactions. There are temporary
unpleasant reactions on the way to resolution, but if dealt with skillfully,
the result is usually positive. Francine Shapiro stresses the importance of
getting proper training before practicing EMDR, as these reactions can be
quite frightening to someone not used to dealing with them. But the good
results are often astonishing. A fresh way of looking at the problem,
impossible before, becomes attainable. Though memories be as scarlet
they become whiter than snow to use the familiar words from Isaiah.

† This is a modification of a talk I gave at the SSA Annual Meeting in Bryn Athyn, on 5 May
2001. I am very grateful to both Dr. Erland Brock, editor of The New Philosophy, and to Rev.
Reuben Bell, the president of the Swedenborg Scientific Association for help, encouragement,
and hospitality during my stay in the USA. The talk has as its subject some aspects of memory
and brain function, with reference to Swedenborg’s ideas, and to the ideas which have
developed since his time. I have given some references to books, mostly review type ones. The
original work on which these books are based is very technical.

* David Lister, M.B., F.R.C.S., is a General Practitioner in England, with about 1,800 people
to look after, out of a practice population of 5,400, with two other partners who care for the
remaining 3,600. Dr. Lister notes that amongst all these people there are a number with
unpleasant experiences in their lives, such as road traffic accidents, sexual, physical and
psychological abuse from family, partners and care-givers, all leading to various degrees of
traumatic memories, negative remains, so to speak. These present a constant challenge to their
physician.

1 Francine Shapiro, Eye Movement Desensitization and Reprocessing (New York: The
Guilford Press, 1998).
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EMDR does something to the brain, but what? Somehow the character
of the memory has been manipulated, which is why I thought I would talk
about some of the ideas concerning memory storage and change within
the brain.

In the Economy of the Animal Kingdom,2 better expressed, “The Arrange-
ment of the Kingdom of the Soul,” paragraph 359, Swedenborg talks about
memory:

. . . the memory never suffers any loss of an object that has once been

imprinted on it. The same is the case with actions and expressions, which

find their way into the memory . . . and being perceived intellectually,

induce upon the substance of the fibrils at once a singular and general

state. Whenever the mind is free from continued inordinate excitement,

through the senses, of general cupidities and ideas . . . [that] deprives the

sense of their penetrating sharpness . . . then long buried things return

without confusion from their profound hiding places.

EMDR frees the mind from “continued inordinate excitement.”
I have been interested in Swedenborg’s teachings for about fifteen

years and was baptized into the New Church about ten years ago. One
aspect of this article is an effort to pull together two ways of looking at life,
the scientific, which ignores the Lord, and the religious, which finds it
difficult to include the scientific.

God’s presence was lost in the development of Western science, ex-
cept for a man like Swedenborg. In his pre-theological writings he struggled
to locate the experiences of the soul and its communication to the rest of
the body in some anatomical part of the body, for example, the pineal
gland as Descartes did, or philosophically, for example in his Mathemati-
cal Theory of Universals (EAK II, ).3

Although it is suggested that Isaac Newton introduced the “clock-
work” view of the universe, it is interesting to read what C.S. Lewis says in

2 Emanuel Swedenborg, The Economy of the Animal kingdom. Trans. by Augustus Clissold
(Bryn Athyn: Swedenborg Scientific Association, 1955)

3 Ibid., § 206
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The Discarded Image,4 a book about the medieval view of the universe. He
says that Newton did not write that “the attraction [between bodies]
varies inversely as the square of their distance” but “it happens as if” it so
varied. As you know, the Lord, in his physical body, seemed to be gov-
erned by physical laws, but for the sake of correspondences he disobeyed
them when it was useful. Remember Him walking on the water of Sea of
Galilee. But on the other hand, remember that he refused to change stones
into bread in the wilderness. The problem, the “explanatory gap”5 (J.
Levine), between brain and soul still exists, but Swedenborg’s doctrine of
correspondences goes some way towards closing the gap.

The Word describes many human artifacts with spiritual correspon-
dences. For example talking about the Tent of the Covenant in the Arcana
Coelestia Swedenborg says: “What would it have been for Jehovah, Creator
of Heaven and Earth to dwell in so small a dwelling place that was made
of wood, that was overlaid with gold and surrounded by curtains, if
heaven and things of heaven had not been represented there in outward
form.” We might add that all the features of our little material universe,
including its so called immutable physical laws, represent parts of the
immensity of heaven. We have to a large extent lost the ability to see
correspondentially.

A man of the church links the spiritual to the material world, chiefly
by building up a correspondence between his or her brain and the Divine
influx. We will assume that this brain belongs to a New Church person, a
brain that has made the decision to love God with all its heart and mind
and strength (Deut. 5:6). On this decision hang all the law and the proph-
ets, and everything we think of as reality. As Baker6 says, the subject of
influx is quite difficult, because no tangible mechanism is involved, but it
is a philosophical requirement for a relationship between God and an
individual.

When I was in Bryn Athyn in September 2000, Eric E. Sandstrom
showed me the archive room of the Swedenborgiana Library. I remember

4 C.S. Lewis, The Discarded Image (Cambridge University Press, 1964), 16.
5 S, Hameroff, A.W. Kaszniak, and D.J. Chalmers, Towards a Science of Consciousness III, The

Third Tucson Discussions and Debates (Cambridge, Mass.: MIT Press, 1999), 3.
6 Gregory L. Baker, Religion and Science (New York: The Solomon Press, 1992), 18.
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chiefly the volumes of the Encyclopedie, produced in France between 1745
and 1772, with Denis Diderot as the chief editor. Diderot is famous for his
atheist views, a reaction, partly, I think, due to the irrationality of much
religious thought of his time. Eric pointed out that the volumes of the
Arcana Coelestia were produced one by one as a kind of antiphony to the
volumes of the Encyclopedie.

Following the work of Descartes (1596–1650) western philosophy de-
veloped a split between soul and body. Animals lacked a soul, and were
regarded as kind of clockwork or hydraulic machines. Leonardo da Vinci
had drawn a picture of the three ventricles of the brain, and these were
thought to be the reservoir from which the hydraulic system of the brain
delivered its fluid supply down the nerves, which were assumed to be
hollow tubes. The pineal gland, which contained the soul, acted as kind of
valve, directed the fluid at the soul’s command. Perhaps Descartes was
inspired by the marvelous hydraulic systems which had been installed in
the recently built palace at Versailles. Animals were thought to lack souls,
and for example, their cries of pain were regarded as little more than the
creaking of badly oiled machines. Willis, an English anatomist, famous for
his description of the blood vessels of the brain, thought that the soul had
its seat in the medulla (white substance ) of the brain. Swedenborg was
well ahead of his time in eventually realizing that the cortex had this
function.

On the other hand, Swedenborg, of course, shared many contempo-
rary views. His anatomical studies, inspired by his desire to find the seat of
the soul, were base mainly on a close reading of earlier and contemporary
anatomists, though he spent two years in Paris doing detailed dissection
himself. He preferred to write “inductions” as he calls them, from the
study of others’ work. As a basis for the supposed hydraulic system of the
nervous system, he describes three bloods, from first to last, “spirituous”
fluid, “middle blood,” and “red blood.” Spirituous fluid is the means by
which the soul—seated in the cerebral cortex—sends and receives its
messages to and from the “ultimates” of the body, through the nerves
which he thought of as modified arteries. Spirituous fluid was pumped
down the tunic of the nerve fibres, pure blood down the interior, and
“volatile salts” lay between the fibres.
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The pure blood was released at the extremities of the nerves and
returned via the heart and lungs to the brain where it again entered the
substance of the cerebral cortex in the interior of the sulci, via the pia
mater. The spirituous fluid received its momentum from contraction of the
cerebellula of the cortex (see later).

Figure 1 is taken from Swedenborg’s book The Cerebrum.7 The picture
is from Bidloo who was court physician to King William III and Queen
Mary, and who were invited over from Holland to be King and Queen of
England and Scotland, in 1688. William was Stadthouder of the United
Provinces. Bidloo, in his turn, had taken the picture from Swammerdam,
another Dutchman, the founder of entomology. The cortex is exposed on
the left of the head and the right cortex is covered by the dura mater. It
gives a good idea of the macroscopic view of the surface of a fresh brain.

One of my favorite remains from childhood is shown in Figure 2,8

illustrating part of Matthew, Chapter 8, and Luke, Chapter 7. Here are two
people talking together. One is a Roman centurion, and the other, Al-
mighty God, the Divine Human. Divine influx is pictured. Remember that
the centurion had recommended himself to the Jews by building them a
synagogue, a Tent of Meeting, an analogue to that built by Moses. His
brain structure corresponded to this Divine meeting place. This is con-
firmed by the Lord’s words admiring his almost unique faith. “I have not
found so great faith, no not in Israel.” The Centurion was, in an extreme
degree, in the right place at the right time. We must remember that the
form of his brain was the result of years of thought and regeneration,
consciously chosen.

Figure 3 (p. 141) shows another picture from Swedenborg’s The Cere-
brum. The picture is also from Bidloo. The spherical objects are artifacts
produced by boiling the brain in olive oil, which hardened it up, preserved
it, and enabled the nerves, seen in the lower part of the picture, to be teased
out more easily. Swedenborg called them cerebellula, and, as mentioned
above, their motion was part of the hydraulic pump system of the brain.

7 Emanuel Swedenborg, Three Transactions on The Cerebrum Vol. II. (Bryn Athyn:
Swedenborg Scientific Association, 1940).

8 William Hole, The Life of Jesus of Nazareth (London: Eyre and Spottiswoode, 1935).
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Figure 1. The picture shows the surface of the left cerebral hemisphere. The right hemisphere
is covered by the dura mater. Notice the sulci between the gyri on the left. From Swedenborg’s
The Cerebrum, Volume II, translated by Alfred Acton (Philadelphia, PA: Swedenborg Scien-
tific Association, 1940).
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Figure 2. Picture from William Hole’s book, The Life of Jesus of Nazareth Portrayed in Pictures
(London: Eyre and Spottiswoode).
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Figure 5. Input-output connections of the Hippocampus. Reproduced from Neuroanatomy,

Basic and Clinical, Third Edition, by MJT Fitzgerald, 1966, page 261, by permission of WB

Saunders.
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Figure 9. The human brain seen from below, with the hippocampi outlined. The upper
picture shows activity in both sides when people are asked to recall “episodic” or personal
memories. Finding your way across a familiar place, in this case it is London for London taxi
drivers, sets the right hippocampus into activity. From Rita Carter, Mapping the Mind (Lon-
don: Weidenfeld and Nicolson, 1998). She quotes Maguire et al. “Recalling routes around
London: activation of the right hippocampus in taxi drivers,” Journal of Neuroscience, Vol. 17,
1997, 7103–10. Reproduced from Mapping the Mind, p. 166, by Rita Carter, by kind permission
of Moonrunner Design, Ltd.

Right Left
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Deep in the interior to the brain lies the corpus striatum, known to
Swedenborg who regarded it as the “Mercury” or messenger for the gods
who inhabited the “Olympus” of the cortex. In other words, in modern
terminology, it takes part in the coordination of the electrical and chemical
messages, originating in the cortex travelling to and from the body. It is
called the corpus striatum because it is stripy. The stripes are caused by
the passage of the nerve fibres (white matter) between the grey matter of
the head of the caudate nucleus and the putamen. Figure 4 shows a sheep
brain, the cerebral hemispheres having been removed, taken by Swedenborg
from a picture in Bidloo.9 The top right corner (as seen from the point of
view of the sheep!) of the figure shows the striatum, with a portion cut out
to show the stripy appearance.

Figure 3. Picture taken from Swedenborg’s book The Cerebrum, Volume II. It shows the
“cerebellula,” which are probably artifacts produced by boiling the brain in olive oil. This
was done to harden and preserve it, and to make it easier to dissect out the nerves, which you
can see emerging from the bottom of the figure.

9 Fig. 4 reference to Bidloo in Cerebrum.
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Figure 4. Picture from Swedenborg’s The Cerebrum, Volume II.
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Obsessive Compulsive Disorder involves a malfunction of the caudate
nucleus. Learned habits, like riding a bicycle, involve the putamen, the
cerebellum, and the inferior olivary nucleus, amongst other places in the
brain. This is called procedural memory. The motivation and care with
which one does something habitual seems to reside in the caudate nucleus
together with the putamen. (Perhaps this is an example of the will and
understanding acting together.)

In the temporal lobe, near the end of the tail of the caudate nucleus
and the head of the hippocampus, lies the amygdala. Hippocampus means
sea horse, because on cross section it resembles the tail of a sea horse, (see
Figure 5, p. 138),10 or alternatively a goat’s horn or Cornu Ammonis,
Ammon being a goat-headed Egyptian god. The amygdala is an almond-
shaped collection of nuclei, where one stores the pain of painful memories.
It is this organ which EMDR is thought to influence. People without an
amygdala are unusually trusting, affectionate, naive, and friendly. They
are unable to recognize a dangerous situation. This is illustrated by the
Urbach-Weithe syndrome, a very rare disease, in which the amygdala is
destroyed.

To return to the cerebellula, a modern view of the cerebral cortex
structure is illustrated by Sir John Eccles,11 a Nobel Prize winner for
nervous tissue function. He describes the cerebral cortex as divided up not
into cerebellula but into cylindrical modules, each about 250 mu or mil-
lionths of a meter in diameter and about 500 mu long. Each contains about
2,500 cells; there are four million modules in the cerebral cortex.

Eccles develops his view of these modules and their function in his
Gifford lectures to the University of Edinburgh 1977–78 and 1978–79.12 He
thinks there are enough modules to see one though a life time of memo-
ries. There is a thought experiment called “Life” which gives a fascinating
insight into the conceptual possibilities of this kind of structure.13

10 M.J.T. Fitzgerald, Neuroanatomy, Basic and Clinical. Third Edition (London: W. B.
Saunders Company Ltd., 1992).

11 J.C. Eccles, The Human Psyche (New York: Routledge, 1992).
12 Ibid.
13 S.R. Hammeroff, A.W. Kaszniak, and D.J. Chalmers, Toward a Science of Consciousness

(Cambridge Mass.: MIT Press, 1999), 35–36.
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Joining the two cerebral hemispheres is the corpus callosum which is a
huge mass of white matter containing about 300 million fibres, although
somewhat more on average in women compared with men, which, maybe,
explains their superior conversational abilities, or expression of their souls.
The corpus callosum makes it possible for the right and left brains to
communicate with each other. They enable the will (a function of the right
brain) and understanding (a function of the left brain according to
Swedenborg) to work as one.

Figure 6 is a diagrammatic cross section in the coronal plane of the two
cerebral hemispheres, cutting through five modules, which you can see
communicate both with each other on the same side (association fibres)
and with the other side via the corpus callosum (commissural fibres).

Figure 6. This shows a diagrammatic cross section in the coronal plane of the right and left
cerebral cortices. In A are outlined five modules in communication both with other modules
on the same side (association fibres) and with others on the opposite side (commissural
fibres). The lower diagram B shows a Golgi-stained branching of a single cortical afferent,
that is, an association fibre entering the lower module, but shown at a much higher magnifi-
cation. The bar is equal to 100 millionths of a metre. From J. C. Eccles, The Human Psyche, The
Gifford Lectures, 1978–9, p. 36, Fig. 2-5. (London: Routledge, 1992). Reproduced by kind
permission of Lady Helena Eccles, and the publisher, Springer-Verlag GmbH & Co. KG.,
Heidelberg, 1980.
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Figure 7. This is an imaginary view looking down on the surface of the cerebral cortex,
showing an end view of the cortical modules, of which there are 4 million in the cortex. Eccles
points out that to have an idea of the complexity of the modules the diagram would have to
be expanded 80-fold in each direction. From J. C. Eccles, The Human Psyche, The Gifford
Lectures, 1978–9, p. 45, Fig. 2-10. (London: Routledge, 1992). Reproduced by kind permission
of Lady Helena Eccles, and the publisher, Springer-Verlag GmbH & Co. KG., Heidelberg,
1980.

Figure 7 depicts a view looking down on the cerebral cortex. Each
black and white, or half black and white circle represents the end view of a
cerebral module, either on or off, or in an in between state. Of course the
off state does not mean that nothing is happening, it is just different from
the on state. If you imagine these as lights flickering on and off at great
speed, rather like looking down on a great city from an aeroplane at night,
you can obtain an idea of the activity of the cerebral cortical activity.
Another image is of great numbers of birds flitting about in the firmament
of heaven.

Charles Sherrington wrote:

The brain awakes and with it the mind returning. It is as if the Milky Way

entered upon some cosmic dance. Swiftly the (cortex) becomes an en-
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chanted loom where millions of flashing shuttles weave a dissolving

pattern, always a meaningful pattern though never an abiding one. A

shifting harmony of sub pattern . . . Dissolving pattern after dissolving

pattern will, the long day through without remission melt and succeed

each other.14

The hippocampus is linked to these patterns, and a great deal is now
known about that linkage in the formation of memories. In 1978 a book
called The Hippocampus as a Cognitive Map by O’Keefe and Nadel15 was
published. The map idea came from experiments with rats performing in
mazes of different sorts. Although they did not use it, the Morris water
maze illustrates nicely the principles of the maze experiments and is easier
to describe than other mazes.

The Morris Water Maze, is a large tank of milky water with an invis-
ible platform submerged at some point just under the surface. Rats are
good swimmers but they do not enjoy it. They are put into the water and
swim about until they by chance happen upon the platform. O’Keefe and
Nadel implanted electrodes into the hippocampi of these rats when in a
similar maze, and found a rhythmic firing of cells in the hippocampus at
4–12 impulses per second, the so called theta rhythm. This is thought to be
the mark of attentional processes necessary for learning or remembering
particular positions of surrounding objects in relationship to the body, and
thus enabling the body to orientate in body-centered space. The rats were
able to remember the position of the platform by locating it with reference
to pictures and other objects on the wall of the laboratory. This is called a
cognitive map.

If we turn to humans, there are other sorts of mazes we enjoy, or
rather, like the rat race we find ourselves in, but out of which we would
like to find a way to some nice armchair or other place of rest. But we have
to, so to speak, swim while we search.

14 C. Sherrington , Man and His Nature [The Gifford Lectures, Edinburgh 1937–1938],
(Cambridge University Press, 1940), 178; quoted from “Ephemeral Levels of Mental Organi-
zation,” by W.H. Calvin in S.R. Mammeroff, Toward a Science of Consciousness (Cambridge,
Mass.: MIT Press, 1999), 306.

15 John O’Keefe and Lynn Nadel, The Hippocampus as a Cognitive Map (Oxford: Oxford
University Press, 1978).
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In the present Chartres Cathedral in France, which replaced the old
one, burnt down 1st September 1020, there is a maze, dating from the 13th
century, outlined in black stone against the grey flagstone background of
the floor, near the west door, as shown in Figure 8. The floor would have
been bare before the days when people expected to sit on chairs, and the
pilgrims gaze would have been drawn eastwards across the great expanse
of the knave to the majestic steps of the High Altar about 300 feet away.
Before crossing that space they would have had the puzzle of the maze to
solve: in past times pilgrims traversed the maze on their knees on arriving
at the cathedral, as an allegory of their pilgrimage through life to the
heavenly Jerusalem. One can think of this as a kind of theatrical presenta-
tion, or a cognitive map of the joys and vastations which faced them in real
life as they sought their final goal. One must also remember that few
people lived much longer than 50 years then, so the goal was very close.

Thinking of a route through a big city, like London, makes use of the
right hippocampus in taxi drivers scanning their brains while they picture
the route in their brains, which causes the right hippocampus to increase
its activity as shown on a PET scan16 (Figure 9, p. 139).

The hippocampus is thought to be part of the formation of episodic
memory, memories of our past experience. These are of course colored by
the emotions of the past at the time and subsequently. Memories are
classified spatially and in time. The two seem linked psychologically, if
one pays attention to one’s thought processes. Distance seems to correlate
with time. They are also classified taxonomically, that is, things of the
same type, or emotional value, seem to go together, and be recalled on that
basis.

The Arcana Coelestia also depicts a cognitive map. There is immense
detail about the geographical significance of say, Egypt, the Jordan, Jerusa-
lem, Zion, in fact everything from Dan to Beersheba, with taxonomic
classifications for each item depending on the context. Reading the Arcana
makes us use our hippocampi, much like a taxi driver planning his route
across London.

16 R. Carter, Mapping the Mind (London: Weidenfeld and Nicolson, 1998), 166–173.
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Figure 8. Reproduced with permission from Phoebe Whitton of Sonia Halliday Photographs.
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We need the hippocampus to build up episodic memories. It takes
about two years as adults for the hippocampus together with the cortex
and the rest of the brain, to establish, or fasten, the engrams or neural
networks, encoding these memories. There is a famous patient, known as
H.M., who at age 27, had his hippocampi cut out for intractable epilepsy.
He lost all ability to form long term memories, and was studied at the
Montreal Neurological Institute by Brenda Milner. Present experience
faded after about 45 seconds. The role of the hippocampus has been
confirmed by further experience with human beings. H.M.’s procedural
memory, however, remained intact. He could improve his performance at
making a jig saw puzzle day by day, but had no memory of having done it
before.17

If we look at the “wiring” of the hippocampus in a cross section of the
right one, looked at it from behind, the medial side being to the left in
Figure 6, we see the following pathways.18

1. Afferent, arriving from the cerebral cortex.
2. The so-called perforant path leading from the entorhinal cortex to the

dentate nucleus, called that because its surface is vaguely teethed in
the brain.

3. Dentate gyral cells projecting to another part of the hippocampus
called CA3 (Cornu Ammonis 3).

4. Another cell projecting out of the hippocampus in two directions, one
being in the direction of the fornix and so to among other places, to the
septum or “pleasure center” of the brain.

5. A CA1 cell projecting, and giving off another branch which you can
see turning back and to the right. This is called a Schaffer collateral,
and is very active when the hippocampus is electrically stimulated. It
is thought to play a part in memory formation.

The other connections are not important in the present context.
There is a neural phenomenon called Long term Potentiation (LTP)

which is now considered a possible mechanism for laying down the basis

17 Ibid.
18 M. J. T. Fitzgerald, Microanatomy Basic and Clinical. Third Edition (London: W B

Saunders Company Ltd., 1996).
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for memory. Bliss and Lomo, cited by Steven Rose,19 took an anaesthetized
rabbit, stimulated one of the nerves of the perforant pathway (2 in Figure
5, though this is a human hippocampus), and recorded impulses in the
dentate gyrus.

With a train of impulses of 10–100 per second, they found a long-
lasting increase in the firing of the nerves of the dentate gyrus (3 in Figure
5) and in the Schaffer collaterals, persisting for up to 10 hours. This they
called Long Term Potentiation.

We can link this with the motivation the rat has for finding the
platform in the Morris Water Maze, the theta rhythm being part of the
orientating mechanism. If they were not motivated there would be no
association of the hippocampus with other parts of the brain, say the will,
and thus no theta rhythm in the hippocampus, and thus no memories.
Long Term Potentiation needs two impulses, a weak one, and a strong
associated one, to work. In this way one has a nice model of how memo-
ries, which you wish to lay down, are constructed. One pathway to the
hippocampus via the fornix leads from the septal area, one of the pleasure
centers of the brain, the other (1 in Figure 5), from sensory association
areas in the cerebral cortex. Thus regeneration can give pleasure if it is
desired, but that is a chicken and egg problem.

If we take the process a stage further, we can see what is happening at
the level of the electron microscope. Figure 10 is taken from The Making of
Memory,20 labelled 10a there. The figure shows a neuron from the chick
brain, observed before and after a chick had pecked at a bitter bead in a
feeding experiment. The numbers of spines increase dramatically when
the chick pecks at a bitter, nasty-tasting bead The chick only needs one
peck at the bead to remember that it, and similar beads, are not worth
pecking. Rose has, with a beautiful series of experiments, shown in which
part of the chick’s brain these changes take place, the Intermediate Medial
Hyperstriatum Ventrale (IMHV) and the Lobus Parolfactorius (LPO). The
picture on the right of the figure where the scale bar is fifteen millionths of
a meter, shows a neuron. The left hand picture, where the scale is given by

19 S. Rose, The Making of Memory (London: Bantam Books, 1993), 226.
20 Ibid.
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the bar as four millionths of a meter, shows a dendrite of a neuron covered
in little blobs or boutons, or spines.

There is an immediate electrical reaction, which explains the speed of
the reaction, followed by the construction of new synapses, at these boutons,
with the help of special genes, which help to make glycoproteins. These
are rather like bits of Velcro, sticking the neuron branches together.

There are ten thousand million neurons in the brain and each neuron
may have as many as a 1,000 connections with other nerves. I quote from
Steven Rose. Referring to the branching pattern of the dendrite, he says:

A nerve has many dendrites, and (to examine under the electron micro-

scope) each has to be fixed and stained; what one sees has a very rigid

Figure 10. On the right side is shown a single neuron from the IMHV of a chick brain. Scale
bar 15 mu. On the left an enlargement of one of the dendrites showing the surface studded
with spines or boutons, scale bar 4 mu. Picture taken from S. Rose, The Making of Memory
(London: Bantam Books, 1995.), p. 260. Reproduced courtesy Stephen Rose.
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structure, but in the living organism the dendritic pattern of neurons is as

mobile as the branches of a growing tree in a gentle breeze . . . (page 261)21

The last phrase tickles my hippocampus, perhaps via my pleasure
center in the septum, and I think of Isaiah Chapter 7, which tells that in the
days of Ahaz, King of Judah, Jerusalem was besieged by Assyria in league
with Israel. When this was told the house of David and its people, they
were shaken as the leaves of the forest are shaken by the wind. If instead of
people we think of all their hippocampi and amygdalae we get a good
picture of what is going on in their brains as well as the fluttery feelings in
what corresponds to their hearts.

The way we remember our memories is immensely subtle. As
Swedenborg says “Everything whatsoever is known out of the opposite”
(DP 38). “There is nothing so irrational that it cannot be bent to something
rational, and thus be found in the indefinite things of the finite, thus in the
Infinite” (SD 241). EMDR gives an extraordinary insight into the way the
nature of memories can be changed from something irrational to some-
thing rational, and therefore corresponding to heaven.

21 Rose, 261.
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