ELECTRICITY WITHIN THE BOIL












The nervous system can be divided in two
parts.

1-Central nervous system consists of the

-brain
-spinal cord

-nerve fibers (neurons)

That transmits sensory information to brain or
spinal cord and from brain or spinal cord to
appropriate muscles and glands.



2-The autonomic nervous system

Controls various internal organs such as the
heart, intestines, and glands.

The basic structural unit of the nervous system I
a neuron (Fidl).

A nerve cell specialized for the

-reception

-Interpretation

-transmission of the electricainessages



THE NERVOUS SYSTEM AND THE NEURC

Figl Basic structural unit of the nervous system

Neuron consists of a cell A
body that receives
electrical messages from
other neurons through
contacts called synapses
located on the dendrites.
The neuron transmits an g
electrical signal out word
along axon. The axon L
carries the electrical |oyoplasme
signal to muscle, gland, or
other neuron
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2-ELECTRICAL POTENTIA

LS OF NERVES

A cross the surface or mem

orane of every

neuron Is an electrical potential difference
due to the presence of more negative ions
on the inside of the membrane than the

outside , the neuron said to
the inside of the cell is typicall$0-90 mv
more negative than outside.

be polarized ,




The potential difference is called the resting potential of the neuron. (E)ghe typical

concentrations of various ions inside and outside the membrane of an axon
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When the neuron is stimulated a large momentary
change In the resting potential occurs at the point of
stimulation. This potential change called action
potential propagates along axon. The action
potential is the major method of transmission of
signals within the body. The stimulation may be
caused various physical and chemical stimuli such as
heat, light, sound, and others. We can explain the
resting potential by using a model in which
membrane separates a concentrated neutral
solution of KC| TheKClin solution forms Kions and
Clions



We assume that membrane permi
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Fig3 Model of the resting potential



(Fig4) shows potential measured be
point P and the outside of the axon.
a-The axon has rest potential of abc
-80mv (Fig a)

b-If the left end of the axon is
stimulated the Na ions pass through
the membrane. Causing it to
depolarize. The inside momentary g
positive to about50 mv.

c-The positive current flow on the
leading edge, indicated by the arrow
stimulates the regions to the right sc
that depolarization take places and
potential change propagates (d and
mean while Kions move out of the
axon and restore the resting potentic
(repolarize the membrane).
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ELECTRICAL SIGNALS MUSELESETROMYOGRAM

The transmission of the action potential from theA
axon into the muscle, where it causes muscle
contraction. The record of potentials from the muscle
during movement is called the electromyogram or
EMG.

A muscle is made up of many motor units. A motoA
unit consists of a single branching neuron from brain
or spinal cord and the&5 ¢ 2000muscle fibers (cells) it
connect to motor end plates (Figa).



The action potential travels along an axon and is
transmitted across the motor end plates into the muscl
fibers causing them to contract. The record of the actio
potential in a single muscle cell is shown in (Blg).

EMG electrodes usually record the electrical activity
from several fibers, and needle electrode inserted unde
the skin measures single motor unit activity, electrically
stimulating the motor units, it is possible to excite the
sensory nerves that carry information to central
nervous system. The reflex system can be studied by
observing the reflex response at the muscle.
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ELECTRICAL SIGNALS FROM THE-HEARTROCARDIOGRAM

A The rhythmical action of the heart is
controlled by an electrical signal initiated by
spontaneous stimulation of special muscle
cells located In the right atrium. These cells
make up thesinoatrial (SA)hodeor the
pacemaker.



The electrical signal from SA node initiates the
depolarization of the nerves and muscles of both
atria, causing the atria to contract and pump blood
Into ventricles. Repolarization of the atria follows.
The electrical signal then passes into the
atrioventricular (AV) node, which initiates the
depolarization of the right and left ventricles.
Causing them to contract and force blood into the
pulmonary and general circulation. The ventricle
nerves and muscles then repolarize and sequence
begins again.



The relationship
between the pumping
action of the heart
and electrica
potentials on the skin
can be understood by

4
~L__Depolarization

considering the e der
propagation of an 2
action potential in the
wall of the heart.

Fig6 Schematic of an action
potential moving down the wall of
the heart



Action potential moving down the wall
of the heart some of ion current
iIndicated by-circles,-passes-through
torso, indicated by the resistor. ‘The
potential-on the chest wall is due 10
current flow through the resistance of
torso.



Current
 flow

Fig7. The potential distribution on the
chest at the moment when the ventricles
are onechalf depolarization




The potential distribution on the chest when the ventricles are
one-half depolarized by equipotential measured on the surface
of the body depend upon the location of the electrodes for
obtaining the ECG located on the left arm(LA), right arm (RA),
and left leg (LL).

The measurement of the potential between RA and LA is calle
Lead |

The measurement of the potential between RA and LL is callec
Lead I

The measurement of the potential between LA and LL is called
Lead Il



The potential between any two gives relative
amplitude and direction of the electric dipole
vector In the frontal plane. Three augmented lead
configurations,aVy, aV,, aV For theaVklead, one
side of the recorder Is connected to RA and other
side Is connected to the center of two resistors to L
and LA, an@V, lead, the recorder is attached to the
LA electrode and the resistors are connected to R/
and LL.

ForaV; the recorder Is attached to LL the electrod
and the resistors are connected to RA and LA.
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activity of the heart, through
each part of its cycle. The
major electrical events of the
normal cycle are.

1-The a trial depolarization,
which produce the P wave.
2-The a trial repolarization,
Which is rarely seen and is
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unlabeled. ol

3-The ventricular e ——
depolarization, which produce C me (el

QRS complex.

4-The ventricular

repolarization, which Fig8.Typical ECG from lead

produces T wave. Il position
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ELECTRICAL SIGNALS FROM THEBRAINROENCEPHALOGRAI

A The recording of the signals from the brain is
called theelectrocephalogram(EEG).

A Electrodes for recording the signals are often
small discs of chloride silver. They are attached
to the head at locations that depend upon the
part of the brain to be studied. The international
standard10-20 system of electrode location.
Since asymmetrical activity Is often an indication
of brain disease, the right side signals are often
compared to the left side signals.



Fig12 International standardL0-20 system of A
electrode location for EEG



