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What if the Tunguska event happened today over a major city?
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Some neurotransmitters are employed in the trigger-
ing of electrical signals, others in the halting of electrical
signals, and still others in acceleration or deceleration,
in frequency-changing and energy storage. Each neuron
releases only one or at most, a few different varieties of
these neurotransmitters.

When a neurotransmitter emerges, it crosses the
synapse and the protein receptor on the receptive neu-
ron’s cell membrane sets a protein into motion. At this
point, synapses can be compared to a highway by which
these chemical messengers are transmitted between
nerve cells. The distance between them is approximately
0.00003 of a millimeter (118.10-8 of an inch).©® Al-
though this distance is very small, it is still a gap that the

electrical signals must cross.

The amount of neurotransmitter released is much
greater than what’s needed for attachment to the target
dendrite. However, as in every other detail in the human
body, this excess is an example of very wise creation. The
extra neurotransmitters remaining in the synapse block
the nerve to prevent the sending of excess signals. If these
surplus molecules did not block the nerve, then the time
needed for the signal to come to a stop would lengthen
into seconds, even minutes. However, the signal trans-
mission takes place in just a fraction of a second. The
excess neurotransmitters are absorbed by the axon ter-
minal, and the remainder decomposed by enzymes. Just
as in a relay race, electrical information is transmitted
from cell to cell by means of neurotransmitters that serve
as bridges. In this way, the flow of information continues
uninterrupted, despite the gaps between the cell exten-
sions.

Yet how do these two independent systems know that
they must act together to perform this vital function? In
addition, how is that there is no omission or delay in the
information transmitted, and for data to be transmitted-
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perfectly to its appropriate destination?

Each of these systems is no doubt a reflection of the
knowledge and artistry of Allah. It flies in the face of
logic and reason to expect these miraculous systems to
have come into being spontaneously, or to maintain that
unconscious cells engage in purposeful activities as the
work of chance.

Until recently it was thought
that communication between
neurons was established at fixed
points. Professor Eric R. Kan-
del won the 2000 Nobel Prize in
Medicine for his discovery that
the shape of the synapses chang-
es according to the structure of
the chemical messengers. He

found that synapses possess a
mechanism that regulates their forms depending on the
strength of the signal. For example, in the case of a pow-
erful signal, the synapse grows and permits this signal to
be transmitted to other cells with no loss of strength, and
in the most effective manner.

The discovery of this ability in the synapses was made
through experiments on marine crustaceans. Professor
Kandel states that the nervous system in human beings
is too complex to allow the possibility of research.” One
of his statements refers to the complexity of the nervous
system in these terms:

The key principle that guides our work is that the
mind is a set of operations carried out by the brain, an
astonishingly complex computational device that con-
structs our perception of the external world, fixes our
attention, and controls our actions.®

1. Susan Greenfield, The Human Brain, Basic Books, 1998, p. 74.
2. Dorling Kindersley, The Concise Encyclopedia of the Human
Body, New York, 1995, p. 59.

3. E. Kandel, J.H. Schwartz, T. M. Jessell, Principles of Neural Sci-
ence, New York: McGraw Hill, 2000, p. 199.

4. “The Incredible Machine,” p. 339.

5. Eric H. Chudler, “Making Connections--The Synapse,” 2001;
http://faculty.washington.edu/chudle  r/synapse.html

6. E. Kandel, J. H. Schwartz, T. M. Jessell, Principles of Neural
Science, The McGraw Hill

7. www.wsws.org/articles/2000/0ct2000/nob-026.shtml

8. Eric R. Kandel’s speech at the Nobel Banquet, Dec 10, 2000;
http://nobelprize.org/nobel_prizes/medicine/laureates/2000/kan-
del-speech.html



The Perfect Design of Nervous System (6)

Dr. Bahez Mohammed Salih Mahmud

Synapses and Constant Electrical Current

Synapses, or the gaps between two nerve cells, are
so small that they become visible only when magnified
thousands of times. Yet this gap between two cells is also
wide enough to prevent any electrical impulse’s leaping
from one cell to another. Despite the billions of neurons
in the nervous system, they never touch each other in
any way. Therefore, from the point of view of the body’s
electrical system, every synapse is an obstacle that must
be overcome. Yet although they are separated from one
another, no lapse is ever experienced in the body’s nerve
network, because the signals transmitted electrically
along the neurons continue across these spaces between
them in chemical form.

Assume that an electrical signal—traveling at 354 ki-
lometers (220 miles) per hour—reaches the end of the
axon."

Where will this stimulus go?

How will it get past the synapse to continue on its
way? This situation is analogous to coming to a river as
you drive along in a car. At this point one has to change
vehicles. In the same way that you get out of the car to
cross the river on a boat, the electrical signal continues
on its journey in another form, that is, in chemical form,
electrical signals can continue their journeys without
interruption.

When a signal reaches the axon terminal, it gives rise
to a so-called “message packet” that jumps the small syn-
apse between two neurons and carries chemicals to set
the receptor nerves in the neighboring neuron dendrites
into action. These messenger molecules, known as neu-
rotransmitters, cross the gap and set the second neuron
into action in less than a millisecond.®

Neurotransmitters are produced in the body of the
nerve cell, are carried along the axon and stored in syn-
aptic vesicles in the axon terminals.

Each vesicle contains some 5,000 transmitter mole-

3)

cules,” which chemicals function as trigger or preven-

tive signals. They either impel neurons to produce an

electrical impulse, or else prevent them from firing.
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Recent research has shown that neurons can contain

and release some 100 different types of neurotransmit-
ters.”) In other words, each neuron is like a chemical
factory producing messengers to be employed in com-
munications.
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