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l.  SCIENTIFIC PRINCIPLES Frontal .
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As noted in EEG 1, the cerebrum, the largest part of the brain, is e

comprised of right and left hemispheres. Each hemisphere has
an outer cerebral cortex (cortex = bark) divided into a frontal lobe,
a parietal lobe, a temporal lobe, and an occipital lobe. Each lobe
has unique functions (Fig. 6.1), but each lobe also shares
functions with other lobes and other parts of the brain.

Occipital
lobe

Electrical activity in the cerebral cortex is continuous from the Fig. 6.1

formation of the cerebrum in utero to death. However, as the

brain changes in size, shape, and function during its lifelong development, recognizable patterns of electrical activity
displayed in an electroencephalogram also change. For example, EEGs recorded from the parieto-occipital regions of
the brain of 3- to 4-month-old infants display waveforms with average frequencies of about 4 Hz; 12-month-old, 6 Hz;
3-year-old, 8 Hz; 14-year old, 10 Hz.

Waveform amplitude and frequency also vary with the mental and physical state of the individual. The alpha rhythm,
characterized by frequencies of 8—13 Hz and amplitudes of 20-200 pV, is the prominent EEG wave pattern of an
adult in a relaxed, inattentive (not thinking about anything in particular) state, with eyes closed. Low frequency/larger
amplitude alpha waves are dominant in forms of meditation associated with calm, lucid, mental states (the “alpha
state”).

Another condition that can alter the mean frequency and/or amplitude of the alpha rhythm is a change in the rate and
depth of breathing. When a person hyperventilates (breathes rapidly and deeply), too much carbon dioxide is
eliminated from the blood, causing the blood and the cerebrospinal fluid that bathes the brain to become too alkaline.
These changes increase the overall electrical activity of the brain including the amplitude of alpha waves.
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Other determinants of alpha wave frequency and/or amplitude include:

1. Gender: Females tend to have higher mean frequencies of alpha waves than males, although the differences
are small.

2. Memory: Frequency may affect the speed of “remembering” and may be approximately 1 Hz higher during
memory tests for high-scoring subjects than for subjects who scored lower.

Personality: Amplitudes tend to be higher in subjects who are extroverted.
Mental stress: Amplitudes vary with the difficulty of mental tasks performed with eyes closed.

Biorhythms: Amplitudes increase when subjects are less alert and tend to be higher from 1:30 pm—4:30 pm.
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Desynchronization: When the subject opens the eyes and becomes attentive to external stimuli, amplitudes

diminish and frequency increases as the alpha rhythm is replaced by the beta rhythm. The “beta state” is
associated with normal waking consciousness: attention directed toward the external environment.

In this lesson, you will use electroencephalography to examine alpha rhythms in the occipital lobe. The software will
filter the raw EEG signal to display alpha rhythm and alpha-RMS.

Il. EXPERIMENTAL OBJECTIVES

1) Torecord an EEG from an awake, resting subject under the following conditions:
a) relaxed with eyes closed;
b) performing mental arithmetic with eyes closed;
c) hyperventilating (breathing quickly and deeply) with eyes closed; and

d) relaxed with eyes open.

2) To examine differences in the level of alpha rhythm activity during mental arithmetic and hyperventilation,
compared to the control condition of eyes closed and relaxed.




