Lesson 1
Regulation - Nervous System

- Stimulus & response
- Main components



Meditation Exercise



https://www.youtube.com/watch?v=9z8s3e8hFfE

REGULATION
IN the human body is performed by the

Nervous and Endocrine Systems
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Write in your notebook...
“The Nervous System allows us to

List 3 behaviors!

HOW???



The Nervous System

e controls and coordinates body
functions

*responds to internal & external
stimuli

*composed of the brain, spinal
cord, & nerves

Functional Unit:

Brainpop - Nervous System



https://www.brainpop.com/health/bodysystems/nervoussystem/
https://www.brainpop.com/health/bodysystems/nervoussystem/
https://www.brainpop.com/health/bodysystems/nervoussystem/
https://www.brainpop.com/health/bodysystems/nervoussystem/
https://www.brainpop.com/health/bodysystems/nervoussystem/

Stimulus and Response

Stimulus: Stimulus:

Response: Response:

Stimulus: Internal or External Stimulus: Internal or External



3)

Stimulus: Stimulus:

Response: Response:

Stimulus: Internal or External Stimulus: Internal or External



Lesson 2
Regulation - Nervous System

- Neuron Structure & Function



Brainpop
Neurons



http://www.brainpop.com/health/bodysystems/neurons/
http://www.brainpop.com/health/bodysystems/neurons/
http://www.brainpop.com/health/bodysystems/neurons/

Definitions
* Nervous System — controls the body’s activities (regulation)

* Synapse — gap between two neurons

* Neurons — nerve cells that carry an electrical impulse (many
neurons = one nerve)

* Neurotransmitters — chemical messengers that carry an
impulse across the synapse from one neuron to the next
* Ex. acetylcholine — muscle & brain function
* Ex. dopamine & seratonin — mood

* Receptors — receive chemical message from previous neuron
and detect various stimuli in the sense organs



Parts of a Neuron
*Terminal Branches
*Nucleus
* AXon
*Dendrites
*Cell Body / cyton
*Myelin Sheath
*Nodes of Ranvier
*Schwann Cell




Parts of a Neuron
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Different Types of Neurons
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The Synapse — gap between neurons

How Prozac

Neurotransmission Video

works (SSRI)



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=dcSKj670HI9MMM&tbnid=-I_yrtAjcmCpYM:&ved=0CAUQjRw&url=http://www.nimh.nih.gov/health/educational-resources/brains-inner-workings/brains-inner-workings-student-manual.shtml&ei=SGbZUp6qGJW0sQSh4YCwDg&bvm=bv.59568121,d.eW0&psig=AFQjCNE2LlitGRv_DAjOAVY74cqFEj1mWg&ust=1390065096335875
https://www.youtube.com/watch?v=p5zFgT4aofA
http://www.youtube.com/watch?v=ocSptPUBbuo
http://www.youtube.com/watch?v=ocSptPUBbuo

The Synapse — gap between neurons

_ _ _ Axon — conducts impulse
Mitochondria — provide fﬁy/away from cell body
ATP for neuron

Neurotransmitters —
chemical messengers
(proteins) that transmit
Ignal across synapse

Axon Terminal

(Synaptic knob/bulN
Vesicles — store & release”™
neurotransmitters

Reuptake
Channels - collect
neurotransmitters

Synapse
(synaptic
cleft) -gap
between

|
|

¥ neurons
RECEPTORS —recelve neurotransmi/ters
\ from previous neuron



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=dcSKj670HI9MMM&tbnid=-I_yrtAjcmCpYM:&ved=0CAUQjRw&url=http://www.nimh.nih.gov/health/educational-resources/brains-inner-workings/brains-inner-workings-student-manual.shtml&ei=SGbZUp6qGJW0sQSh4YCwDg&bvm=bv.59568121,d.eW0&psig=AFQjCNE2LlitGRv_DAjOAVY74cqFEj1mWg&ust=1390065096335875

The Nerve Impulse

Sodium Potassium Pump (membrane protein channels that
actively transport Na+ and K+ ions across the cell membrane)

1. Resting Potential / Polarized neuron (at rest)
* pumps force Na+ outside the cell and K+ inside the cell

Results:

+ + + 4+ 4+ +++F A F A EE L

e Qutsideofcellhasnet T- - - ———————————-—_—___
POSITIVEcharge @ --—-------------=---=----

o InSIdeOfce”hasnet + + + + +++++++++++++++++++
NEGATIVE Ch arge Section of an axon during the resting potential.




The Nerve Impulse (con’t)

2. Action Potential / Depolarized neuron
* Na+ flood INTO the cell
Result:

Mat

 Qutside of cell has net
NEGATIVE charge

* Inside of cell has net
POSITIVE charge

* Electrical impulse is
transmitted (propagated)
along the axon

++++++++++ ++

Propagation of the Action Potential



rewotansmiter——— The Nerve Impulse (con’t) Action

Animation Potential

3. Repolarization Animation

°* heuron returns to resting state

* Sodium potassium pumps reestablish original
concentrations of Na+ and K+ inside and outside the cell

+ + + +F + +F+FFFFFFFEEEFEAEEFEEEE

+ + + + +F+FFFFFFFEFEAFAEFEAEFEFEEEH

Section of an axon during the resting potential.

Threshold — minimum strength of stimulus needed for
a neuron to fire and produce a response


http://highered.mheducation.com/sites/0072495855/student_view0/chapter14/animation__the_nerve_impulse.html
http://highered.mheducation.com/sites/0072495855/student_view0/chapter14/animation__the_nerve_impulse.html
http://highered.mheducation.com/sites/0072495855/student_view0/chapter14/animation__the_nerve_impulse.html
http://www.youtube.com/watch?v=90cj4NX87Yk&feature=related
http://www.youtube.com/watch?v=90cj4NX87Yk&feature=related

Firing a Nerve Impulse

Action Potential
___.*

Outside of membrane becomes
more negative as positive

4

-

charges move away from it _ _
-|Depolarization
Inside of membrane becomes
more positive as positive

charges move toward it




_ _ Site of next action
Repolarization potential




LA

10

Conduction velocity (m/s)

T 1T T 11

= Unmyelinated feline neurons
= Myvelinated feline neurons

Axon diameter (pm)

10

What can you think
of that must be
iInsulated In order
to work properly?



Which substances are secreted at the endings of nerve cells?

1) antibodies

2) antigens

3) neurotransmitters
4) lipids



Lesson 3

Types of Neurons (Sensory, Inter, Motor)
Reflex Arc

Video: Reflexes & Reaction Time of NHL Goalie



https://www.youtube.com/watch?v=Hb-Ke7KyKPY

Different Types of Neurons
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3 Types of Neurons

1 — Sensory neurons

» found in 5 sense organs (eyes, ears, tongue, nose, skin)

* have receptors (nerve endings) to detect stimuli (no
dendrites on cell body)

* transmit impulses from receptors in sense organs to the
brain and/or spinal cord

. [y —r—cell r 3 4
| / e N by a7 N
_axon \ "} body Wt T
\ receptorsx:_f___‘é;é ‘:‘é ;

'. _~dendrite in skin

"node of Ranvier \
myelin sheath



3 Types of Neurons

2 — Interneurons

* found in the brain dendr'tes\u /
& spinal cord

*interpret and cell bodly
re|ay messages Interneuron
between sensory axon
and motor ——— synaptic endings
heurons

* have short axons




3 Types of Neurons

3 — Motor neurons

e carry impulses from the brain & spinal cord to effectors
(muscles & glands being acted on)

* cause the response
* arm muscle pulls your hand away from a hot stove
e osland releases a hormone to stimulate alertness

4 Y4
~ Z _cell body Schwann _node of Ranvier

cell nucleus S myelin sheath
R R A

/ b
T
\

Motor Neuron

motor end plates——
on muscle fibers




Pathway of a Nerve Impulse

| M - order of neurons an impulse travels

S
Stimulus

Receptors (ex. In Ear)
Sensory Neuron

Interneuron(s)
Central Nervous System (brain & spinal cord)
Interneuron(s)
Motor Neuron

Effector (muscle or gland)
Response (turn your head)



3 Types of Neurons

Sensory
synaptic endings N e u rO n
1/5 ;—cell
axon \ body
= SO 4 receptors
— N /»dendrite in skin

LOO K FO R: ir\ode of Rar;v;;r:\

myelin sheath

*No dendrites on cell body
* Receptors in sense organ



3 Types of Neurons (cont.)

g J/
dendntes
\ t /

cell body f_j— %R/ Interneuron
T |

e
axon

LOOK FOR: o synaptic endings
e Short axon




3 Types of Neurons (cont.)

Schwann node of Ranvier
cell nucleus myelin sheath

motor end plates

N e U rO n on muscle fibers

LOOK FOR:
* Dendrites on cell body

* Long axon

* Synapses w/ muscle fibers
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To Blink or Not to Blink...
That is the Question!

Materials needed: partner, goggles, sponge

Directions:

Work with a partner. One person should put on the goggles. The other person will
gently toss the sponge at the eyes of the partner who is wearing goggles (for safety).
Count the number of times out of 10 trials that your partner blinks when having the
sponge tossed at him or her. If time allows, switch roles. Record your data below, then
answer the questions that follow.

Name:
# of times I blinked out of 10 tosses:

Partner's Name:
# of times my partner blinked out of 10 tosses:




Summary Questions:
1) What causes a person to blink during this activity?

a reflex action

2) Reflex actions are inborn. This means that they are VOLUNTARY or
INVOLUNTARY (circle the correct choice).

involuntary

3) The pathway of 3 different types of neurons over which these uncontrollable
impulses travel is called a reflex arc

4) List the letters of the following components of a reflex action in the appropriate
order in which they occur, from start to finish.

A - Effector E - Response

B - Interneurons F - Sensory neuron
C - Motor neuron G - Stimulus

D - Receptor



Reflex Arc 1 X -—cyton/cell body

sense organ = skin

W - W
inter-
neuron

effector




How are impulses sent throughout the body?

1) Normal Process

Impulses pass through the brain and spinal cord
to produce aresponse

2) Reflex Process

Impulses pass through the spinal cord only, in
order to produce a FASTER response




(1) A stimulus to the skin

is received by a
sensory receptor N :
e.g., nociceptor). . (2) The action potential
e s SN travels through sensory
neurons to the CNS.
Sensory
receptor

(3)The CNS i
., the information 2
* determines the

motor response
or reflexively i
the appropriate
motor response.

-
.~

(5) The action potential \ & Alpha motor neuron
reaches the muscle ‘\
fibers and the

response occurs.

. ”

(4) The motor action
potential travels
out from the CNS
through motor
neurons.

Figure 3.7 The sequence of events in sensory-motor integration.


http://i1251.photobucket.com/albums/hh551/vladimirzec/Fiziologija/img308.jpg

Accommodation reflex — coordinated changes in vergence, lens shape and pupil size
whenTooking at a distant object after a near object.

Acoustic reflex or stapedius reflex or attenuation reflex — contraction of the stapedius
and tensor tympani muscles in the middle ear in response to high sound intensities.

Ankle jerk reflex — jerking of the ankle when the Achilles tendon is hit with a tendon
hammer while the foot is relaxed, stimulating the S1 reflex arc.

Arthrokinetic reflex — muscular activation or inhibition in response to joint mobilization

Asymmetric tonic neck reflex (ATNR) or tonic neck reflex — in infants up to four months
of age, when the headis turned to the side, the arm on that side will straighten and the
contralateral arm will bend.

Babinski reflex — in infants up to on
neurological damage, a spreading of
stroking the side of the foot.

Baroreflex or baroreceptor reflex — homeostatic countereffect to a sudden elevation or
r_eductlontm blood pressure detected by the baroreceptors in the aortic arch, carotid
sinuses, etc.

Bezold-Jarisch reflex

Biceps reflex — a jerking of the forearm when the biceps brachii tendon is struck with a
tendon hammer, stimulating the C5 and C6 reflex arcs.

Blushing — a reddening of the face caused by embarrassment, shame, or modesty.

Brachioradialis reflex — a jerking of the forearm when the brachioradialis tendon is hit
with a tendon hammer while the arm is resting, stimulating the C5 and C6 reflex arcs.

Cervico-collic reflex

Cervico-Spinal reflex

Churchill cope reflex

Corneal reflex — blinking of both eyes when the cornea of either eye is touched.

Cough reflex — a rapid expulsion of air from the lungs after sudden opening of the
glottis, and usually following irritation of the trachea.

Cremasteric reflex — elevation of the scrotum and testis elicited by stroking of the
superior and medial part of the thigh.

e year of age, and also in older individuals with
the toes and extension of the big toe in response to

Babinski Reflex - YouTube

Video - Patellar Reflex Instruction

Video - Pupillary Reflex



http://en.wikipedia.org/wiki/Accommodation_reflex
http://en.wikipedia.org/wiki/Acoustic_reflex
http://en.wikipedia.org/wiki/Ankle_jerk_reflex
http://en.wikipedia.org/wiki/Arthrokinetic_reflex
http://en.wikipedia.org/wiki/Arthrokinetic_reflex
http://en.wikipedia.org/wiki/Arthrokinetic_reflex
http://en.wikipedia.org/wiki/Asymmetric_tonic_neck_reflex
http://en.wikipedia.org/wiki/Primitive_reflexes#Babinski_reflex
http://en.wikipedia.org/wiki/Baroreflex
http://en.wikipedia.org/wiki/Bezold-Jarisch_reflex
http://en.wikipedia.org/wiki/Bezold-Jarisch_reflex
http://en.wikipedia.org/wiki/Bezold-Jarisch_reflex
http://en.wikipedia.org/wiki/Bezold-Jarisch_reflex
http://en.wikipedia.org/wiki/Bezold-Jarisch_reflex
http://en.wikipedia.org/wiki/Biceps_reflex
http://en.wikipedia.org/wiki/Blushing
http://en.wikipedia.org/wiki/Brachioradialis_reflex
http://en.wikipedia.org/wiki/Brachioradialis_reflex
http://en.wikipedia.org/wiki/Brachioradialis_reflex
http://en.wikipedia.org/w/index.php?title=Cervico-collic_reflex&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Cervico-collic_reflex&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Cervico-collic_reflex&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Cervico-collic_reflex&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Cervico-collic_reflex&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Cervico-Spinal_reflex&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Cervico-Spinal_reflex&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Cervico-Spinal_reflex&action=edit&redlink=1
http://en.wikipedia.org/wiki/Churchill_cope_reflex
http://en.wikipedia.org/wiki/Corneal_reflex
http://en.wikipedia.org/wiki/Cough_reflex
http://en.wikipedia.org/wiki/Cremasteric_reflex
http://en.wikipedia.org/wiki/Cremasteric_reflex
http://en.wikipedia.org/wiki/Cremasteric_reflex
http://www.youtube.com/watch?v=kOq5Np0eZ6A&feature=related
http://www.youtube.com/watch?v=kOq5Np0eZ6A&feature=related
http://www.youtube.com/watch?v=kOq5Np0eZ6A&feature=related
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https://www.youtube.com/watch?v=Ll8r5i0eaT8
https://www.youtube.com/watch?v=iTncbhfbl6A
https://www.youtube.com/watch?v=iTncbhfbl6A
https://www.youtube.com/watch?v=iTncbhfbl6A
https://www.youtube.com/watch?v=iTncbhfbl6A

Crossed extensor reflex — a contraction of a limb in response to sensation of pain in the contralateral limb.

Galant reflex — in infants up to four months of age, a rotation of the upper body towards one or other side of the back when that side is
stroked.

Glabellar reflex

Golgi tendon reflex

Knee jerk or]c atellar reflex — a kick caused by striking the patellar tendon with a tendon hammer just below the patella, stimulating the
4 ané (3 reflex arcs.

Mammalian diving reflex

Moro reflex — only in all infants/newborns up to 4 or 5 months of age: a sudden symmetric spreading of the arms, then unspreading and
crying, caused by an unexpected loud noise or the sensation of being dropped. It is the only unlearned fear in humans.

Palmar grasp reflex — in infants up to six months of age, a closing of the hand in response to an object being placed in it.

Photic sneeze reflex — a sneeze caused by sudden exposure to bright light.

Plantar reflex — in infants up to 1 year of age, a curling of the toes when something rubs the ball of the foot.

Pupillary accommodation reflex — a reduction of pupil size in response to an object coming close to the eye.

Pupillary light reflex — a reduction of pupil size in response to light.

Rooting reflex — turning of an infant's head toward anything that strokes the cheek or mouth.

Shivering — shaking of the body in response to early hypothermia in warm-blooded animals.

Sneeze or sternutation — a convulsive expulsion of air from the lungs normally triggered by irritation of the nasal mucosa in the nose.
Startle reflex — see Moro reflex above.

Sternutation — see Sneeze above.

Suckling reflex — sucking at anything that touches the roof of an infant's mouth.

Stretch reflex

Triceps reflex — jerking of the forearm when the triceps tendon is hit with a tendon hammer, stimulating the C7 and C6 reflex arcs.

}Iagcciwa%a(_!1 refllex — contraction of muscles in the gastrointestinal tract in response to distension of the tract following consumption of
ood and drink.

Vestibulo-collic reflex

Vestibulo-spinal reflex

Vestibulo-ocular reflex — movement of the eyes to the right when the head is rotated to the left, and vice versa



http://en.wikipedia.org/wiki/Crossed_extensor_reflex
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http://en.wikipedia.org/wiki/Golgi_tendon_reflex
http://en.wikipedia.org/wiki/Knee_jerk
http://en.wikipedia.org/wiki/Mammalian_diving_reflex
http://en.wikipedia.org/wiki/Moro_reflex
http://en.wikipedia.org/wiki/Palmar_grasp_reflex
http://en.wikipedia.org/wiki/Photic_sneeze_reflex
http://en.wikipedia.org/wiki/Plantar_reflex
http://en.wikipedia.org/wiki/Pupillary_accommodation_reflex
http://en.wikipedia.org/wiki/Pupillary_light_reflex
http://en.wikipedia.org/wiki/Rooting_reflex
http://en.wikipedia.org/wiki/Shivering
http://en.wikipedia.org/wiki/Sneeze
http://en.wikipedia.org/wiki/Moro_reflex
http://en.wikipedia.org/wiki/Sneeze
http://en.wikipedia.org/wiki/Suckling_reflex
http://en.wikipedia.org/wiki/Stretch_reflex
http://en.wikipedia.org/wiki/Triceps_reflex
http://en.wikipedia.org/wiki/Vagovagal_reflex
http://en.wikipedia.org/wiki/Vagovagal_reflex
http://en.wikipedia.org/wiki/Vagovagal_reflex
http://en.wikipedia.org/w/index.php?title=Vestibulo-collic_reflex&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Vestibulo-collic_reflex&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Vestibulo-collic_reflex&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Vestibulo-collic_reflex&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Vestibulo-collic_reflex&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Vestibulo-spinal_reflex&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Vestibulo-spinal_reflex&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Vestibulo-spinal_reflex&action=edit&redlink=1
http://en.wikipedia.org/wiki/Vestibulo-ocular_reflex
http://en.wikipedia.org/wiki/Vestibulo-ocular_reflex
http://en.wikipedia.org/wiki/Vestibulo-ocular_reflex

Lesson 4

Central Nervous System
Brain
Spinal Cord



ReﬂeX ACtiOnS stimulus (triggers the impulse)

2
Why does a receptors (detect stimuliin sense organs)
reflex only get +
transmitted to the SENSOTY neuron
spinal cord and }
not all the way to inter neuron in spinal cord
the brain? }

motor neuron

A shorter path = a faster .
respons:e! (Reflexes are effector  (muscle or gland)
protectivel) !

response (result)




SQ A0 Q9P

white matter
grey matter
dorsal root ganglion
nerve fibers
inferneuron
synapse
sensory neuron
motor neuron

Spinal Cord Cross Section




Reflex Act

. . Label the following parts of a reflex
d. Spinal cord (interneurons) geton the diagram of a boy

] stepping on a tack and jerking his
-] b.Motor neuron leg away.

a. Sensory neuron
b. motfor neuron
\ a. Sensory neuron SIS
spinal cord

receptor (in skin)
effector (muscle)

-0 Q0

a\\ T Effector

J\ e. Receptor

c. Stimulus

\ U\

— - -




Fill in the blanks with the correct answers.
Suppose you stepped on a tack. You jerked yourlegoway _ before Vou were

aware of what happened. The impulse traveled from the _receptors inthe skin,
along a(an) __SE€NSOry  neuronintothe _Spinal cord . Theimpulse

jumped across alon) __Synapse  toa(an) _Interneuron_:then across

another synapse o @ motor ‘neuron. The impulse traveled along this nerve

toamuscle, __effector inyourleg. Youjerked your leg away, Only a fraction
of asecond later, a(an) __impulse  fraveled up your_spinal cord to

. Butyouhad ___already _reacted. This kind of
reaction is known asa(an) _____reflex | Reflex acts occur without thinking.

your ____brain




. Cell body Structure of a Neuron

». Nucleus
, Dendrites
Node of Terminal
a. AXON 7._Ranvier 9. branches
eC :
NN [} °
' \\:’;;ig;ti‘v- — /&-‘A;\
Schwann h ’w- ’%
s.cell nucleu \\ \
\\“ b -
6. Schwann |

4 ’

cell

| Axon terminal /
¢ Myelin sheath

ioSynaptic bulb




Sensory Neuron (cell bod) 2 Interneuron

I

4 Motor neuron

|, 7 Stimulus | 3. _Effector (muscle)




Review Questions
1. Name the gap between 2 neurons SYNapse

2. ldentify the chemical released by a neuron into the gap

a. List some examples of these chemicals neurotransmitters
acetylcholine, dopamine, serotonin

3. Brain structure that controls involuntary activities medulla

4. Brain structure involved with balance & coordination cerebellum

5. Brain structure responsible for thought, memories, senses,
emotions, language cerebrum



The Central Nervous System (CNS)

* made up of the brain and spinal cord




The Spinal Cord

*protected by vertebrae (bones)

e coordinates activity between

the brain and the rest of the
body
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Your Brain 1s Plastic!

True or False?

Plasticity



https://www.youtube.com/watch?v=ELpfYCZa87g

The Brain

Regions of the Human Brain

Parietal
Lobe

Occipital
Lobe

Brain

Stem

Temporal

Lobe Cerebellum

Front Back




e Voluntary eye movement e volunlary movement
e Molor skills development

e Molor and SPe.e.clw producTion

¢ Higher infellect * Sensalion

o Self control
e Inhibifion = B |
* Emolions LY ¢ l /' /)

e L.anguage
comprehension

e Vision

* Memory
Funclions of

The Brain

e Equilibrium
and muscle
e Audifory coordinalion



Cerebrum

Hypothalamus

Pineal

gland— ;
\ 7 .
‘ Pituitary
gland

Brain stem
Spinal cord

-

Cerebellum-—




8. Cerebrum / Cerebral Cortex —
T controls conscious thought,
/ language, memory, emotions,

reasoning, 5 senses, voluntary,
‘movement

1. Thalamus - sensory
“relay station”

2. Pituitary

' _ @ 7. Cerebellum -
3. Hypothalamus — ‘@ controls balance and

4. Pons — aids the medulla coordination (fine
5. Medulla Oblongata — controls j ___motor activity)
Involuntary activities (ex. Breathing,

heart rate, digestion) 6. Spinal Cord — controls reflexes




Right
visual
field

Left
visual
field

Optic
chiasm

Optic nerve | ateral

geniculate
nucleus

Primary
visual cortex



How many legs does this elephant have?



What does YOUR brain see?




Does this make sense?






These two photos appear the same.
Do you see any differences between them?
If so, list the differences.

Now flip the page, and examine the pictures.
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Video - Depression & Drug Effects on the Brain



https://www.youtube.com/watch?v=InNhDfDfl5c
https://www.youtube.com/watch?v=InNhDfDfl5c
https://www.youtube.com/watch?v=InNhDfDfl5c
https://www.youtube.com/watch?v=InNhDfDfl5c

Lesson 5

*Peripheral Nervous System
*Somatic

*Autonomic
*Sympathetic
*Parasympathetic

Malfunctions



Brain

Spinal Cord

)

\

Nerves

Wi

Tl

!

. Central Nervous System (CNS)
B Peripheral Nervous System (PNS)



Bv Laura Halmuth

Smithsonian mapazina, Julv-Angnst 2012

Choices:

100:

8B F B PEITE

Y our Brain, By the Numbers

Somehow, the bramn 15 greater than the sum of its parts

| 2 10 20 50 80 95 100 100 285 303

a) Number, in billions, ofneuronsin a human brain
b) Estimated number, in terabytes, of informationit can store
¢) Number, in terabytes, of information a tvpical desktop computer can store
d) Percentage of thebodyv’sweight represented by thebrain
e) Percentageofthebodv’senergy used by thebrain
f) Number ofdiagnoses in the 1952 DSM-I, the first edition of psychiatry’s
manual for diagnosing mental illnesses
o) Number of diagnoses inthe 2011 DSM-IV-TR, the most recent edition
h) Highest number ofrandomdigits memorized at the 2012 USA Memory
Championship. a record
1) Approximate percentage drop, in one study. in the accurate recall of random
letters as a result of chewing gum
1) Percentage of times that human volunteers successfully recalled a sequence of
five numbers presented briefly on a computer screen
k) Percentage of times that a chimpanzee named Avumu succeeded at the same
task
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Brain
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© - Peripheral 2
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-Nervous System
- Spinal nerves
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to the brain

B
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Peripheral Nervous System

* nerves extending throughout the entire body, branching
from brain & spinal cord

e can be separated into 2 subdivisions:

Somatic Nervous System
* nerves that control the voluntary actions (moving skeletal
muscles)

Autonomic Nervous System
* nerves that control involuntary action (cardiac muscle,
glands, and smooth muscle)




Autonomic Nervous System (cont.)
- can be further separated into 2 subdivisions

Sympathetic Nervous System
* prepares the body for “fight or flight”
*ex. Creepy guy in dark alley response

Parasympathetic Nervous System
* “resting and digesting” system
*functions when body is NOT preparing for “fight or
flight” response
*ex. Normal body functioning



When you become stressed about something your body reacts immediately to meet the
_challenge: -

* Your pupils dilate to improve your vision.

* Your breathing and heart rates increase, pumping more oxygen to the brain for clear
thinking and to muscles for rapid movement.

* Your blood drains from your hands and feet to the intemal organs.

* All your senses are fine-tuned, ready to hear, feel, see or smell whatever danger is
stressing you.

* Epinephrine (adrenaline) is released, preparing your body for flight or fight.
* Many people do their best work under stress, but stress is hamiful when it becomes a

way of life. Too much stress is linked to peptic ulcers, high blood pressure, clogged arter-
les, impotency and reduced immune function.



Nervous System Malfunctions

| NAME OF CONDITION|  CAUSE.  SYMPTOMS - |
e L o : . Inability to move -
| Paral.yS'Sf ~ .| Break in the spinal cord appendages
‘| Meningitis- Bacterial or viral infection | Headache, fever, Chiilé; |
in the membrane that surrounds the stiffness of neck and
~ pains in the back

*| brain and the spinal cord

. Poor coordination

ST & Dﬁmﬁge{uthe motor

Cerebral Palsy | ~ = - of muscles,

o center ofthe brain  ifficulty of speech
Stroke- Damage to the nerve cells of a [ aralysis of body parts, |

. . loss of sonie mental
region of the brain due to blocked or . :

. . functions such as

rupturﬂed blood vessels in _the br_aln. '!“emOW_W speech

| vird infection of the | Atrophy and paralysis of
o PO“_'Q,L;I; o . ‘spinalcord | themuscles-.. |

Inside the

" Brain:

Unraveling
the Mystery

o

Alzheimer's
Disease

|HQ|_
YouTube



http://www.youtube.com/watch?v=NjgBnx1jVIU&feature=related
http://www.youtube.com/watch?v=NjgBnx1jVIU&feature=related
http://www.youtube.com/watch?v=NjgBnx1jVIU&feature=related
http://www.youtube.com/watch?v=NjgBnx1jVIU&feature=related
http://www.youtube.com/watch?v=NjgBnx1jVIU&feature=related
http://www.youtube.com/watch?v=NjgBnx1jVIU&feature=related
http://www.youtube.com/watch?v=NjgBnx1jVIU&feature=related
http://www.youtube.com/watch?v=NjgBnx1jVIU&feature=related
http://www.youtube.com/watch?v=NjgBnx1jVIU&feature=related
http://www.youtube.com/watch?v=NjgBnx1jVIU&feature=related
http://www.youtube.com/watch?v=NjgBnx1jVIU&feature=related

Case Study #1

1. Frank had always been a hea!my fnd;vidual He was actwa his whole

thildhood and remained active well into his adult years. In fact he
‘recently started working a second job at the local fost food restaurant.
While at work, Frank found himself nibbling on food dunng his shifts, One
night, after work, Frank began to feelill. He went to sleep that night with a _
severe headache. In the morning when he woke, he was feelingeven -
worse. His symptoms now included a fever and ehills in addition to his N
pounding headache. As the day wore on, his neck became stiff and he

- started to suffer from back pain. At Frank's dnctor what wuuld be your

diagnosis? Explain



Case Study #2

2. Bab and June Smith were a happily married couple who were eagerty
awaiting the birth of their first child, It seemed like forever, but finally the
day arrived. The delivery went smoothly and Bob and June became the
parents of a little girl. At first, Amanda seemed to be a healthy child:
however, after a few months the Smiths began to think that something

-~ was wrong. When she was five months of age, Amanda still could not lift
her head up by herself. The when all of the other babies her age were
starting to crawl, Amanda wasn't, If you were Amanda's pediatrician, what
would be your diagnosis of Amanda's condltion? - .



Case Study #3

3, Jack was an active 50-year-old man. He was a happily married man who

had two children. One night he vl o suddenly which in fum startled his
wife awake, She noticed he was drooling and his left eye was droopy.
When she asked him what was wrong, she could not understand him

hacause his speech was slurred. His wife then called 911 and an
ambulance took Jack to the hospital. If you were the doctor who saw Jack

in the emergency room, what would you suspect was wrong with Jack?



Case Study #4

4. Jill came into the emergency room after falling down the stairs. She was
very distraught. She liked fo play soccer, lacrosse, and volleyball. In the
past few months she had noticed a decline in her performance and
eventually she stopped playing all together. She hacialso been having
trouble walking and moving her legs. You diagnose her with muscle
atrophy (reduction in muscle size, tone, and power) and the start of
paralysis. What malfunction of the nenruus gystem is Jil 5uﬁ&nng from?
Explain. .



Case Study #5

5. Sam rode his mountain bike everywhere. He rode it to work, to see his

friends and to run errands. One day, a kitten darted in front of his bike.
Sam swerved to avoid the kitten and lost control of his bike and ended up

hitting a large oak tree. When the paramedics amived at the scena, they

asked Sam if he could move his arms and legs, He couldn't. The
paramedics put Sam on a backboard and secured his neck in aneck

brace, If you were the doctor who examined Sam, what would your
diagnosis ba?



1) Cerebral Palsy congenital (born with) diseases characterized by a
disturbance of motor functions, speech, but intelligence falls in the normal
range. Causes are varied, usually due to complications in utero.

2) Meningitis Caused by a bacteria or virus that causes inflammation of the
membranes surrounding the brain and spinal cord (meninges).

3) Stroke Caused by a burst blood vessel (cerebral hemorrhage) or a blood
clot in a blood vessel of the brain may result in brain damage

4) Polio caused by a virus that attacks the CNS. May result in paralysis —
preventable through immunization

5) Paralysis Caused by damage to neurons in the spinal cord




