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THE CENTRAL NERVOUS SYSTEM
Spinal Cord

e Functions:

1) connection to the peripheral nervous system and brain
(both sensory and motor)

2) minor coordinating centre for reflex actions

e Structure

- extends from the foramen magnum (opening at the base
of the skull) through to the 1st and 2nd lumbar vertabrae

- passes through opening in spinal column (31 vertabrae),
similar to a string through beads

- contains spinal nerves (paired)

- spinal cord is a compact cylindrical bundle with bulges in
two regions

1. neck - cervical area; connects to arms and shoulders
2. lumbar - nerves control pelvis and legs

- at each vertebra spinal nerves leave or enter the spinal
cord.

How? - sensory neurons carry impulses to the CNS by
the dorsal (posterior) root at the back of the cord
- motor impulses are carried from the CNS by
the ventral (anterior) root at the front of the spinal
cord

REFER TO HANDOUT
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skull

7 cervical vertebrae

12 thoracic vertebrae

5 lumbar vertebrae

sacrum
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COCCYX

3

7 cervical vertebrae - 7 vertebrae located in the neck, below the skull.

coccyx - 4 fused vertebrae located below the sacrum.
5 lumbar vertebrae - 5 vertebrae located below the thoracic vertebra and above the sacrum.

sacrum - 5 fused vertebrae located below the lumbar region and above the coccyx.

skull - the bones in the head that protect the brain.
12 thoracic vertebrae - 12 vertebrae in the mid-back, below the cervical vertebra and above the lumbar vertebrae.

http://www.youtube.com/watch?v=qigpRFN5004&NR=1
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The phaomnneil pweor of teh hmuan mnid.

Aoccdrnig to a rscheearch ccdcutenod at Cmabrigde
Unervtisy, it deosn't mttaer in waht oredr the ltteers in a wrod
are, the olny iprmoetnt tihng is taht the frist and Isat Itteer be
at the rghit pclae. The rset can be a tatol mses and you can
sitll raed it wouthit a porbelm.

Tihs is bcuseae the huamn mnid deos not raed ervey lteter by
istlef, but the wrod as a whlohe.

Inst tihs amzanig!

ACTIVITY - left brain, right brain - with partner interview

1. Please give me your name, home address, and telephone number.
2. Please add the following numbers in you head: 1,2,3,4,5

3. Take this pencil and draw two circles on this piece of paper. Do
not look down while you are drawing.

4. Without closing your eyes describe the path you take to get from
you house to school.

5. Recite the first half of "Mary Had a Little Lamb."
6. Add the follwoing numbers in your head: 6,7,8,9,10

7. Take this pencil and draw two squates on this piece of paper. Do
not look down while you are drawing.

8. Without closing your eyes, describe the outside of the place where
you live.

Feb 14-9:31 PM
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Use the following information to answer the next questions.

Serotonin is a naturally occurring neurotransmitter that plays an
important role in a person's mood and emotions. A shortage of
serotonin has been associated with phobias, schizophrenia,
aggressive behaviour, depression, uncontrolled appetite, and
migraine headaches. Synthetic drugs have been developed to
enhance or hinder the performance of serotonin in the brain. Some
of these drugs include:

I  Prozac and Zoloft, which cause serotonin to remain in the brain
for longer periods of time.

IT  Drugs, such as Clozapine, that prevent serotonin from binding
to post-synaptic membranes.

IIT Diet drugs, such as Redux and Fenfluramine, that stimulate
nerve cells to release more serotonin.

IV Hallucinogens, such as LSD and Ecstasy, that react directly
with serotonin receptors to produce the same effect as serotonin.

1. The drugs numbered above that would act as competitive
inhibitors to serotonin and the drugs that would slow down the rate
of removal of serotonin from the symapse are, respectively,

a. land III b. ITand I
c. Il and III d. ITand IV

2. If a person were suffering from clinical depression, which of the
following drugs would not reduce the symptoms of depression?

a. LSD b. Zologt
c. Clozapine d. Fenfluramine

Feb 20-1:28 PM
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Protection of the Brain

e Well protected
e Skull

e Has three protective membranes, or meninges, found between
the bony case and the actual nerve tissue of the brain

Dura Mater - Outer membrane; closely attached to the inside of
the bones of the skull

Arachnoid - middle membrane; between the outer membrane
and the inner membrane

Pia mater - inner membrane; covers the brain directly

Note: The CSF (cerebrospinal fluid) fills the space (ventricles)
between the arachnoid and the dura mater.

e [ts functions are:

% . carries nutrients
2

. removes wastes
3. bathes and cushions cells (acts as a shock absorber)

Demo with eggs and containers.
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Are You "Left-Brained" or "Right-Brained"?

The brain is divided into two hemispheres, each "pre-
programmed" to perform certain activities better than the other
hemisphere. The left hemisphere tends to be abalytical,
responsible for language, and logical. The right hemisphere
tends to be more imaginative, visual, and creative. In most
peple one hemisphere is doninant over the other. The following
activity will help you decide if you are "lerft-brained" or "right-
brained". In the diagram below place an X next to those
activities you prefer.

Remember, this is only a crude test. Hemisphere dominance
is much more complex than inplied here.

Left Brain
School Subjects

Right Brain
School Subjects

Math Music

Science L Art L
History L Philosophy
Reading Shop

Careers

Careers

Lawyer Actor
Accountant Dancer
Computer Writer

programmer

Personal Characteristics Personal Characteristics

Factual Imaginative
Logical Spontaneous
Organized Intuitive

Do you tend to be 'left brained' or 'right brained'?
How might your motivation and previous experience
affect you choices?
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The Brain’s
Protective
Layers

Meninges: érebrospinal Fluid: Ventricles:
Skull: Sleninges. -Absorbs shock -Hollow fluid filled
Tough 3 Layered mb .
-Bone that encases -Floats brain and sacs
. -Surrounds and . . .
Brain rotects reduces weight -Contain Cerebrosping|
P -Nourishes brain Fluid
) Arachnoid Layer: Pia Mater:
Dura Mater: ;
—Touah outer Laver ~thin, cobwebby -Innermost layer
g y -fluid filled layer -rich in blood vessels
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Parts of the Brain

e Hindbrain
e Midbrain
e Forebrain

Hindbrain

« includes the medulla oblongat-and the cerebellum NG
vﬁc—\v\o\\

a) Medulla Oblongata~ < o™ MR A\ X CN S

« small, swollen extension of the spinal cord "(

« controls vital functions- alSo <o ch\“ﬂ \N 9

C
Functions f\‘\‘T’Q( QO( A U S

1. send nerve impuses that stimulate the diaphragm and
muscles for breathing

2. control heartbeat and diameter of blood vessels

3. serves as a pathway to higher areas of teh brain and the

motor nerves and muscles < AN O\_S( N

oo

b) Cerebellum”™

« located just above the medulla
* curved grooves running over it, gives it a furrowed

appearnce
« contains white matter squeezed in between the grey

Activity - Uncontrolable foot

Functions:

1. balance
2. co-ordination of movement
3. muscle tone

It organizes impulses originating in the cerebrum and
integrates these with the stream of signals coming in from
sensory organs (body movement)

c) Pons

e act as a bridge
 located between medulla and midbrain

Functions:

1. spheres - relay center for eye and ear reflexes

2. below the spheres are conducting tissues of white
matter connecting the higher centers of cerebrum with
pons, cerebellum, and spinal cord

Feb 14-9:49 PM
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Medulla

Reticular

formation Cerebellum

The reticular formation is a part of the brain which is involved in stereotypical actions, such as walking,
sleeping, and lying down. It is absolutely essential for the basic functions of life.

Feb 15-4:06 PM
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Midbrain

e contains grey matter (unmyelinated fibers) and white matter

(myelinated fibers)
e located below the cerebrum above the pons

e forms part of the brainstem
telays visual and auditory information between areas of the

hindbrain and forebrain?
e plays important role il €ye movement and control of skeletal

muscles

Feb 14-9:56 PM
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Forebrain

e contains the thalamus and hypothalamlii \
\i\‘QO O co™N X
a) Thalamus _ {<& N \36 S <

e grey matter CO
* located above the hypothalamus and below the cerebrum

Q“L‘j < \W\PO('\C’\Y\\‘

o\ (e%\)\ a S\

1. affects consciouseness
2
2. body temperature S\ C\\Q ol S\ e? X~

- relays sensory info to the cerebrum \'J q\_ﬁg\)\ ‘\’egs
3. degree of awareness of pain axoLsSa) \e\UQ\ QQ

- relays motor info from the cerebrum to the spinal cord

A aoneSS L

‘ K\ﬂ\,\&

Functions:

Feb 15-4:16 PM
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b) Hypothalamus X " RSA
e grey matter O el oo~
e connected to the pituitary (links endocrine system to nervous
system)

Functions:
1. controls the ANS and internal organs of the body

- Hunger, Thirst, Aggression, Sex-drive, Rage, Pleasure & Body Temperature.

2. directs production of:

-rspecial secretions

- activities of the intestinal tract

- blood pressure

- regulation of water balance and control of urine output

(nerokgen

<>5—k\w\u( °\‘\"Q oC
UMY SRCe\, N
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e Pineal Gland ~

e Responds to light

e Optic Chiasma

PAS

R
- R

» Internal clock: controls sleep/wake pattern g \\o rwoN<€

e Allows eyes to work together
e Where the optic nerves crossover.

X OQ ataoch \N\e S\l)s-\mq

me\ AXO ™ A
—_—

(0()\\)(‘15

Pineal Gland | ||
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Cerebrum )e(d

e largest part of the human brain X
* contains billions of neurons and synapses Q S0
* highest center of nervous control
SN

Cerebral cortex —\"~ o N XN ©
e surface of cerebrum (2-4 mm thick) 0\‘
* coats over the surface

* has folds to increase the surface area

- deep folds - fissures
- shallow folds - sulci

Cerebral hemispheres
e divides the brain into two halves

* has a deep longitudinal fissure

Corpus callosum
* a bundle of fibers which cross from one hemisphere to the

other, connects cerebral hemisphere internally

) Q( S\Cd\\ \So\ o\\‘\O(\ e \O‘“jQ‘_S
S seme\iwes oted Yo Nread

@\\QQS\)
- S '\{“\A\Sﬁﬁ \Qg\\Q\) Qe Qx\Q QS\j
an e cavsed \Q\3 o ovec\sad
eN mwtg\ov\ <=\ {\QQ\ V\Cq\
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1S ok N\ N oety S ot °Q
ST [rom ong Wemisphep

Mo Ve
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The brain can be divided into four lobes:

1. Parietal - top, back; senses touch, temperature, emotions,
speech interpretation

(K2. Frontal - front; motor control (walking, speech),
intellectual activities, personality

K 3. Temporal - sides; vision and hearin

X 4. Occipital - low, back; vision
Q\QQ\Q\QVVX\QQ\ o~ oo XV\QN\ AN
Yempoatal \ooe
— CCCARS an\ Wwe( of Q\'S

wSo. aloook givel)
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Frontal Lobe ~ 5 OOS 2L \ola\n Qi\()\ (o<\\<0\5

R (€ 0.5oMNg | (e ARAAY

» Greatly developed in humans. Ty Y a N PQ\SD‘\.
e Controls all voluntary movement. N

ex., regular walking, running, speech, arm mov meny ¢ \OL>

Contains the MOTOR CORTEX - cONIN 2o t€ <)

« Front of frontal lobe - area taht controls’ouf Basic intellige C

and personality. yo\Wwnka) Mma

oV N\
e Has glial cells that support and nourish the ln%n; t gs\e;(tig tly

packed beurons are fed by a network of blood vessesls and
capillaries.

( @ Erown £ Benchrnatk Irbro duckory Peye holo gy Elacheonic Imace Bank copwighl & 1995 Timzs hirror Higher Education Group, [ne.
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™
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Parietal Lobe

Contains the SENSORY CORTEX

Sensation of touch: skin

* Internal sensation (pressures like bloating)

e Comprehension of senses (velvet vs. sandpaper)

Sensory Area

Poxdiont ot wenlel\g N

Feb 15-4:59 PM
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Occipital Lobe:

e Receives info from the eyes
e Responsible for reading, vision,
visual association

A'emporal Lobe: & \Qé

e Responsible for hearing, music, \ VN
some speech, some smell and fear! 7 e “\QSSO(.\‘\)(\

TS 1a e, pf oSS
S VlSv e\ a\\an ot
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Hippocampus

Plays major role in short term memory and spatial navagation.

Feb 19-2:29 PM
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http://www.youtube.com/watch?v=LiSnMsXg1Lk

Feb 15-5:09 PM
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PET

Positronemission tomography

- more active areas of brain have higher energy demands

- person receives injection of radioacitve labelled glucose and
then scanner monitors glucose consumption in brain

- defferent colours represent different activity levels

- used to deagnose a stroke, Alzheimers disease

MRI

Magnetic resonance imaging

- produces clear images of brain

- giant magnet surrounds persons head and changes in direction of
magnetic field induced hydrogen atoms in brain to emit radio
signals which can be detected, translated and displayed as
structural or functional image

- identify brain tumors

Feb 20-1:51 PM
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Evaluation

1. List the four regions of the cerebral cortex and state the
functions of each.

2. A physician makes an incision completely through the corpus
callosum. How might this affect the patient?

3. Identify the four lobes of the cerebrum, and describe the
function of each.

4. Describe the primary areas of the brain that are responsible
for the fine motor control of the muscles, as well as the area that

processes sensory information from the skin.

5. Complete the case study on p 374 - Pineas Gage
{1

,
QU\\, %

Next class  _Activity

Feb 15-5:12 PM
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