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Figure 1.6
White matter and gray matter. The brain has been cut open to reveal these two types of tissue.

Gray matter White matter



Figure 1.7
The basic anatomical subdivisions of the nervous system. The nervous system consists of two divisions, the central

nervous system (CNS) and the peripheral nervous system (PNS). The CNS consists of the brain and spinal cord.
The three major parts of the brain are the cerebrum, the cerebellum, and the brain stem. The PNS consists of the
nerves and nerve cells that lie outside the brain and spinal cord.
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Figure 1.3
A dissected sheep brain showing the ventricles.
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Figure 1.4
Human brain ventricles depicted during the Renaissance. This drawing is from De humam corpans tabnca by Vosallus (1543)
The subject was probably a decapitated criminal. Great care was taken to be correct in
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Figure 1.5

The brain according to Descartes. This drawing appeared in a 1662 publication by Descartes. Hollow nerves from the eyes project to
The mind i the pineal gland (H), which works like a valve to control

the brain the motor
the movement of animal spirits through the nerves that inflate the muscles. (Source: Finger, 1994, Fig. 2.16.)
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Figure 1.9

Spinal nerves and spinal nerve rools, Thirty-one pairs of nerves leave the spinal cord to supply
the skin and the muscles. Cutting a spinal nerve leads to a loss of sensation and a loss of
movament In the affected region of the body. Incoming sensory fibers and outgeing motor fibers
divide into spinal roots where the norves attach to the spinal cord. Bell and Magendie found that
the ventral roots contain only motor fibers and the dorsal roots contain only sensory fibers.
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Francolis Magendie 1822

France

Charles Bell 1811
Scotland

Bell’s palsy — motor portion of facial
nerve (7t)

dorsal or ventral? Cranial nerves are
different
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Figure 1.10

A phrenological map. According to Gall and his followers, different behavioral traits could be
related to the size of different parts of the skull. (Source: Clarke and O'Malley, 1968, Fig. 118.)
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Figure 1.12
The brain that inced Broca of | of in the cerebrum. This is the preserved brain of a patient who had lost the ability to speak
5‘5 before he died in 1861. The lesion that produced this deficit is circled. (Source: Corsi, 1991, Fig. l1l,4.)
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Whv Animal Models?

structures/ events shared across species

Cerebrum  Cerebellum Cerebrum Cerebellum Cerebrum Cerebelium Cerebrum Cerebellum

= |ess than 1% of the number used for food
= Experiments must advance knowledge Y S

= Pain and distress minimized \L/g

= All alternatives exhausted first They've Saved More People Than 911,



all chordates have cerebrum and cerebellum

4000 species of mammals

Cerebellum
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brains get bigger,differences in scaling
cortex
limbic system



Who studies the brain?

Levels of analysis:

Molecular
Cellular
Systems
Behavioral



Table 1.3 Some Major Disorders of the Nervous System

DISORDER

Alzheimer’s disease
Cerebral palsy

Depression

Epilepsy

Multiple sclerosis

Parkinson’s disease
Schizophrenia
Spinal paralysis

Stroke

DESCRIPTION

A progressive degenerative disease of the brain,
characterized by dementia and always fatal

A motor disorder caused by damage to the cere-
brum at the time of birth

A serious disorder of mood, characterized by insom-
nia, loss of appetite, and feelings of dejection

A condition characterized by periodic disturbances of
brain electrical activity that can lead to seizures,
loss of consciousness, and sensory disturbances

A progressive disease that affects nerve conduction,
characterized by episodes of weakness, lack of
coordination, and speech disturbance

A progressive disease of the brain that leads to diffi-
culty in initiating voluntary movement

A severe psychotic illness characterized by delusions,
hallucinations, and bizarre behavior

A loss of feeling and movement caused by traumatic
damage to the spinal cord

A loss of brain function caused by disruption of the
blood supply, usually leading to permanent sensory,
motor, or cognitive deficit
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ANNUAL - USAALONE

Alzheimer’s disease (5.1 million; 172 billic 1 ,;-.—

Parkinson’s disease (1.5 million, 25 billion

Depression (10-19%; 44 billion)

Schizophrenia (3 million) (Cost 62.7 billion/year)

Stroke (4 million) (Cost $43 billion/year)

Addiction — ?? (Cost $200 billion / year???)



« 1. Observation and question
WHY?7??

e 2. HypOtheSiS make a prediction
—IF....THEN (MUST be testable)

« 3. Designing an Experiment

» test a hypothesis.

x| good experiments have controls

« 4. Data Interpretation

"What do these results mean?".

e 5. Conclusions - inference
— The data suggest.....



