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e You will be abfe to describe the Kt/
function of the nervous system,Qlate

/

“and explain the changes that occur

the structure ofi a neuron to its function

) J

across a-neuron during the
transmis Impulse.




~ Nervous System’— ;c/)\n\ﬁ)l and \#/
coordinates all the essential func\ons

of thehuman body
/ o o )




Neuron — cel
throughout t

t*wat/é/ai:ﬁe nessages K@/

1€ NErvous system.

Impulses — these m%sages take the form

- of electrical signals

A. Three types

alled impulses.
of- Neurons




Basic Neuron Design

Dendrites

Axon
Hillock

Myelin

"-1:::::'.-..:::'.-:::'.-::-_-_.- ‘_'/ sheath
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— Cell Body: Iargeét pa’rtT@ itains the K@/
nucleus & most of the cytoplasm
Function: generat‘pn of ATP & |
- synthesis of proteins. \ J

Dendntes: carny |mpulses from




~ Axon: long fiber that carrie impulses
away from the cell body; nerves_
o generally only. have)one axon.

AXon Ter%inalé: found at the end of the

axon. &Fh
neuro-tra

the release of




L Luigi Galva|J1 / ‘ \\g/

1. Found that t F'VOUS tissue~di§£Iays
p ~ electrical act|V|ty *

2. This activity is in the form of a\nerve
impulse which is a flow of: electrical




> o

1. Resting potential | Kt/

1. Nerve cells hgvejpprox. /0 milljvolts
|

/ ~ (mv) of electrical potential. 0.00070
volt},. 2142 nerve cells would eqgual 1
JAVAYAN bttery.

move Na+ out
of: the cellfandipumprkésintor the cell.

)




3. This pump rés\?t/s\i\mh cytoplasm %
{

the neuron having more K+ i@ns\and
fewer Na* ions alg‘ng with negative
~ions aﬁ'eady there. \
4, K* ions leak back.across the:
membraneimere easily.than Nat &
the neg; charged ions do not leak in

f




\
\¥

D.

—

Result: Neg.’chaffgié\c:|ﬁf the inside 0?\\@/

the neuron and Pos. chargedog\the

outside. This s célled resting. f«
- potential: the neuron;is polarized.

Neuron:is not actually resting because
it must prioduce AVP o, fuel Na-K

pump:

7. Neuren willimaintainrtiisipolarized

~ action untillitis stimulated.




/’/

1. An impulse cadses/é ‘ﬁ%ve&went of ions  \
é \\-»t7"//
across the cell membrane of a neuron.

2. An/impulse begins when a neuron is |
/ stimula\tyed 0)Y another neuron or by the /
environment.




4. After the imﬂulsé Has\p%ssed: K gates

. . Nl
open and membrane is repolarized,

which means the zwembrane S~
/ -~ hegatively charged on the insiFIe and

f’

/




T IV Proezleition of il Tggtllse

1. Impulses aré self- Ebpagating - K&/
meaning at an§ point on the\

/ membrane, an |m|5ulse can begin. f«

2. An |mpulse can only go in one
dlrectmn Na gates behind starting
for a brief




ValHENRGIENGIRIMVE] I

1. Note: Impulgers/éﬁ\m(;&/e along the"\\w/
membrane at rates as fast as-1 \lpeter |

/- persecond. ) f'
e Fast\Enough? What about large
animals? y

2. Myelin, madeuprofilipid & protein
(cholesterol)) fiermsian insulating
sheathraround theraxeniimproving the

. ™

)




3. Myelinated axons have-gaps called
nodes in which impulses jump.

4. This increases the/speed to 200
meters per sec.




1. Definition: tHe gf himaljlevel ofa

stimulus required to activate

neuron.

2. The st\r,»ength of arz impulse is talways
the same no matter what the stimulus

f’

3. Nerve mpulyea ellewithe all or none
It sc m.Jl,lJ IS ker than
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1. Atthe termHaIs/ some-neurons will \\v/,
connect with ofher neuron s\ '
dendrses ,, ) f«

. Receptors — spec:lal SEnsory neurons

in sense.organs that receive stimuli
from thelexternalfenvironment.

Effec 0)fS) — rn,l_,r"lsu o Ia ds that




/

~another arecalled>synapses. \,
. The tiny sacs on the terminals\ contain

- 900

—

~ 4. The points o% contact at which the /\\@

/

/)/

impulses are péssed from one\cgll to
| r’

\ ]
chemicals,called neurotransmitters — a
substancertiat ISIUSEd by one neuron
to signalfanetier: e




~ The objectives Jf this section are for YOLK:/,
to understand the two major\
Py _ divisions of the nervous system.

_> The hufman rervous system is

divided.into 2
1,
2,

ajor divisions:




e, 8 Located in tHe cénter of the body anax\v |
includes the brain and spmal~cQ£I

Both are protectea by bone. \ f'
Functlons relay messages, process

- the environment:




1. Lies outside {he/é\NS. | ‘ \\g

2. Includes all neéves (and bundles_of
g axoﬁsQXthat/are not part of the\ CNS. |




(N

AtialNINERVOUSES

)

1. The Brain / \_

1

Protected by bone and'three layers of connective tissue
called menlnges

Pia mater: Wnner most Iayeg which covers tl?: braln J

Function: Has many. blood vessels to help carry food and

O, to the Epln

3. Dura mater: thl

4. Arachnoid layer= ro.md Il 're middle; cobweb like.

5. Found betwee arachn0|d IS @ space
filled w/ cerebrosp _1| rll_ur_l ojfo)rele ‘brain

e/T he b ust havefieed and exygen at aII times — only a

- few minuteswithoUEGXyGEN| Gan' GaLSsE enormous cr\age.\




Solrlzll Corel

1. A continuatidn of[ the brain. \\g
2. IStretches appréxu?ately 42-45.cm.

/s, Protebted by bone, the menlnges and |
cerebrospmal fluid.




SPINAL CORD

white matter dura mater
internal grey matter ———
posterior root of nerve
pia mater spinal nerve
anterior root of nerve
neural or -
medullary canal i o
spinal nerve

intervertebral disk

vertebra

Iatiatint inEautetisl inka



Responsible for aID volunta ryhvities. |
. Also th\e site of intelligence, learning,

The largest, hw?ﬁbmm(inent part of \

the brain. =

J
and judgement.

the corpus collostm.

1. Allews Na oifKiIensite pass through.




dCH Nemisprere 1s then divided 1mito
lobes.

7. Left hemisphere controls the right
side of the body and vise versa.

Primary Central
motor sulcus primary

cortex somatosensory
Frontal i cortex

Parietal
A lobe

.'L b - ’E.’l" sk
/  Occipital
lobe

Cerebellum

w,;.:\.'-
Tempo rai““*
lobe

.. —— Spinal cord




m Consists or

‘
- A, Cerebral Corte

/

1. Outer surface 4he cerebrumr\

2, Consists of gray nj)atter which is
comﬁosed*of packed nerve cell bodies.

5, Cerebral.Medulla —
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@Eerehelltm

1. 2"d |argest part of the brain. Located
in the back of the skull.

2. Coordinates.and balances the actions
of muscles.

Cerebellum




aheBrainstem

1. Connects brain to spinal cord.

2. Serves as a place of entry and-exit for

10 of the 12 cranial nerves.
The Brain Stem

py midll ts N
-for the head = {




‘F’ &

“r\ efulllz) @elosiefz)te)

1. The Iowest part/éf the Eramstem B

2. Controls mvoIL(ntary functions-such as

Vi breathlng, blood pressure heart rate, ['

swalloQng, and coughing. \

—
e .

B




1. Found above’ tfﬁﬁﬂu la oblongata\/

2. Provides aline between cerebral
. cortex\a nd cerebe}lum




= lielealis

1. Found above the pons.
2. Functions in hearing and vision.




\/_f_f ieniaiamusiana

rl\/r)Ol‘l’Jrllrm’Jl IS

~ 1. Found betwéelw/ﬁﬁehanstem and \\v/
cerebrum ~— ”

2 ‘Thalamus functl})ns in sensory. input |
\ except for smell. \




Cerabrum Cerebral cortex

Thalamus
Gnrpus c:allmum

Hypothalamus

Pituitary gland el
Reticular activating

2[m
syst Medulla
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SKILLED

GENERALIZED & COORDINATED MOVEMENTS

MOVEMENTS

ADVERSIVE MOVEMENTS
ACTIVATION

CREATIVE
THOUGHT <

WRITING
INTELLECY
JUDGEMENT <1

REFLECTION

EMOTIONAL
REACTION

BODILY REACTION
MUSICAL””

VISUAL MEMORIES -
FEAR MEMORIES

LATERAL SURFACE OF CEREBRUM SHOWING
AREAS OF FUNCTIONAL LOCALIZATION

TACTILE SENSATION

WEIGHT SEREO GNOSIS

PROPRIOCEPTION

SENSORY
COMBINATION
AND
INTERPRETATION

VISUAL

~ READING

VERBAL
{SPEECH &
INTERPRETATION)

AUDITORY
MEMORIES




RV hEe SpingaliEord

> o

1. Acts as a communication link etwe"e“n\v
the brain and the PNS. ~

o Also regulates refDexes -> the
- simplest response to a stimulus.
(sneezing, blinking)

3. There are 8il. pairsioefineurons that

f’

matter.




e PNS consists of the /faﬁialél spinal nerves
ganglion. |
e Two divisions ofi the P\QIS. f,
A. Sensory Division \
1. Transmits:impulses from sense organs to CNS.
B. Motor Division

\\-»c7"//




~ 1. Regulates acﬁvgdeshnéer consaous\\
control like movement of skeletal =
muscles.

2. This s?stem also c)ontams reflexes
which occur automatically (example:
steppingoen, a tack

/

//l

/'

nsory neuron,

Reflex anci= rsc:‘r).r.or, S
| fiector that are




RERATIPIERESHEPPINENORNANIACK

S— Receptdr — Foimd/ifh\Sﬂ@'l:iK - Once the
threshold is reached, impulse is started.

o

S Sensory Neuron — n2erve fiber of
- SeNsory Neuron carries impulse to
spinal cord.

\t—t—j" 4

I'

o Effector’=1leg muscles pull foot away

\

from, the tacks
(/




AULEREMICINERESSYSIENI

1. Regular activities that are\évolun ary.
Ex. Contraction in the t(eart or digestive system. N—

Divided into 2 Parts !

1. Parasymp\dthetlc Nervous System. \
2. Sympatﬁetm ervous System.

o Most organs arejcontiolied by both
e EX. Heartratelsinecreasea i syn‘i‘pathetic and
slowed down by parasympatietic..

o_JWhy? Like driving|ajGaly W/0le brake the
.-rl.-\r']rg NOUId decrease too; SIow! Ill S|tua’fibns.\
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PIeEeMfeIRIENNEVOUSISYSLEN}

rereeans Jl cenRaLns

SOMATIC
SKELETAL MUSCLE

AUTONOMIC
SMOOTH/CARDIAC MUSCLE

PARASYMPATHETIC

SYMPATHETIC




O

e Sensory recep{or{«i/ do not receive K&/
h

impulses from other neurons buQeact
directly to stimulati&n from the
environment are contained in the sense
organs.

e [he five
touch,

f

earing, taste,

(




. Vision

A Eyeis compgsle/d/5FThe Layers \\g/
1. Sclera and Cornea make up th‘e~og£er

Py  layer. ) |
"5 Choroid, cillary body & iris make up the

middle.
Retina




WHILEIOIRLIEIEVE:

2. Helps maintain shape ofithe eye &
provides a place’ of attachment for
muscles that move the eye.

sclera

Retina

Scleral Buckle




> e

- ¢ Cornea ’

1. Clear layer in 4 front of the eye,

/ T 2, Part of the/_.ey? Wf'/I)EI‘e light enters. (
3. AquéaushUmor — fluid just behﬂwd the

cornea, . .



http://images.search.yahoo.com/search/images/view?back=http%3A%2F%2Fimages.search.yahoo.com%2Fsearch%2Fimages%3Fp%3Dcornea%26ei%3DUTF-8%26fr%3Dyfp-t-310%26vm%3Dr%26x%3Dwrt%26js%3D1%26ni%3D20%26vm%3Dr&w=500&h=350&imgurl=static.flickr.com%2F147%2F349299890_c124da7aff_m.jpg&rurl=http%3A%2F%2Fwww.flickr.com%2Fphotos%2Fdocgrega%2F349299890%2F&size=76.2kB&name=349299890_c124da7aff.jpg&p=cornea&type=jpeg&no=6&tt=43,034&oid=58d7ecabb5bd0c9c&fusr=docgrega&tit=cornea+2&hurl=http%3A%2F%2Fwww.flickr.com%2Fphotos%2Fdocgrega%2F&ei=UTF-8&src=p

t CIC.

2. Contains blood é‘sels the eye gives

your eye its color. | N/
E. Pu p|| 2 \ (
/ al FOUﬁd In the center. of the iris Where [

Ilght enters



http://images.search.yahoo.com/search/images/view?back=http%3A%2F%2Fimages.search.yahoo.com%2Fsearch%2Fimages%3Fp%3Diris%26ei%3DUTF-8%26fr%3Dyfp-t-310%26vm%3Dr%26x%3Dwrt%26js%3D1%26ni%3D20%26vm%3Dr&w=500&h=500&imgurl=static.flickr.com%2F61%2F208581197_de1573ce28_m.jpg&rurl=http%3A%2F%2Fwww.flickr.com%2Fphotos%2Fdavyrocket%2F208581197%2F&size=149.8kB&name=208581197_de1573ce28.jpg&p=iris&type=jpeg&no=8&tt=1,475,285&oid=634ab73b71eafb66&fusr=DavyRocket&tit=My+Left+Iris.&hurl=http%3A%2F%2Fwww.flickr.com%2Fphotos%2Fdavyrocket%2F&ei=UTF-8&src=p

\
N\, _F
]

Found behind

Formed by special /cells with protein
called crystallins. ‘Almost transparent —

allows Ilght in.

Lens ’ (/ | |
. he iris. K‘V/

and far obJec S.

OURC bel;nnd the lens;
y ikepfiuid called
.




> o

~ G. Retina ’ e/ | K&/
1. Located in the back of the ey&\

2. Photoreceptors I@ht sensitive receptor
£ cells'found in the retina. \ /

. Convert light energy. into |mpulses carried to



http://images.search.yahoo.com/search/images/view?back=http%3A%2F%2Fimages.search.yahoo.com%2Fsearch%2Fimages%3Fp%3Dretina%26ei%3DUTF-8%26fr%3Dyfp-t-310%26vm%3Dr%26x%3Dwrt%26js%3D1%26ni%3D20%26vm%3Dr&w=737&h=459&imgurl=www.bsu.edu%2Fweb%2Fbwkey%2Fnormal.retina.jpg&rurl=http%3A%2F%2Fwww.bsu.edu%2Fweb%2Fbwkey%2Fbiometrics.htm&size=20.1kB&name=normal.retina.jpg&p=retina&type=jpeg&no=10&tt=98,367&oid=60b9094400ef6a94&ei=UTF-8

Anterior chamber
(region hetween the
cornea and iris) '

Iris

Posterior \ \’Jd

chamber
(region behind
the iris)

Cillary body and
cillary muscle

Conjuctwa

ﬁ)ptic Netve

Macula

Retnal blood
vessels

Vitreous body

© MedicinaNet, Inc
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- H. Optic Nerve’ Z ‘ Kt/
fro

1, Carries impuls m the eye‘tmt\e
/ optic lobe |r) the bPam




HENEEAE R aENSEIEEE

~ A. Hearing " / \j &
col

\.
1. External Ear lects sound & funnels it
~ into the auditory canal. :

e ) Audﬁcory Canal — c/ontalns tiny h\alrs & /
wax producing glands.

3. Eardrumor Tym Clagk found in the

r: malleus
, d\sfapes




O

Oval Window: ’vib'?‘fic\i‘m*ﬁ'o N stapes comes tk/
this thin membrane covering an opening. |
Cochlea: vibrations then come here; beginning

of the inner, ear; snail shaped; filled with fluid. |

When the fluid vibrates, tiny: hair celld in the
cochlea are pushed back and forth causing
stimulatiens;that turainte, nerve impulses.




membrane
(eardrum) -

External
acoustic

meatus ——

of auricle

Semicircular
canals

Cpchlea

Cochlear
nerve

" Stapes footplate
covering oval
window

—— Eustachian tube
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- B, Balance

) /
1. Ears also allow: us to maintain balance.

e ™ 2. Above the co;hleaa/)are 3 tiny canals
~ (semicircular canals) that help us to

alance or equilibrium.

i



=

t— Chemorecep’éors’fééte in the uppe'r\\@/,
nasal cavity; re/sponsible for\sm\ell.

/2. The basics of scer))t discrimination are |
-~ still being tested. \

IS kno

3. Very hﬂ’l

bout smell.




IV. Taste

1. Also stimulated by chemoreceptors.
2. Taste is detected by taste buds.

3. 4 main tastes are detected: sweet,
salty, sour, & bitter. |




- lLargest sense orga 62/ skin. <,

A. Several types of sensory receptors.
Heat and Cold ) \

) Theré are 3 4 warm r eceptors f@l‘ every 1 |
cold.

/

o —




PEVEIepental

1.  Spinal bifida — defective fusion of spinal
cord — exposed spinal cord.

2. Hydrocephalus — increased
accumulation of; cerebrospinal fluid.




e Microcephaly — brain development not
completed (mental retardation).

Normal head size Microcephaly




1. Headaches — d alated bleo vessels withihkz/
the meninges. |

2. Migrane Headaches ~ 5-10% of fe

4 Jopulaqon (stress, e>,}/e strain, fatlgue) J

change in blood pressure Rapid
b~e < OWEr extremltles




7. Paralysis - Ids?cff\n%t{a control
a. Paraplegic —legs ~—
/b Hemiplegic - righ’aor left half (stroke) |

< QUaCn aple@ic — all limbs




“e I IDEGERErabiVE DISEase of
Neluffe Ljfe

tremor. N \

e Alzheimer’ S — progresswe memory: f’
loss. |

) |




1. Mental IIInes!s ‘ &

a. Neurosis — contact with reality ~—
- maladjusted to ce?tam aspect sﬁ?" |
/ phobias - ) J

b. Psy h05|s — withdrawal from reality Ex:
Daranoie SChIZO enia =




3. Cerebral palﬁy (/ilamag to motor

/

5.
~  meninges.

N

areas of brain during fetal

development - spastic shaking, Joss
- of motor control. / \ /

Dysle |a_— defect In Ianguage center —

Meningitis = inflammatio {h\e




6. Polio — virus ’clesf?dy%méll body of CNS
motor neurons( \accine develgEed in

the 1950's.

7, Stroke\ blood clot or broken Elood
vesse&Is\l the brain. -

8. Multiplejscleresisi—myelin sheath IS
Progressi eS| erky
movement rf I]rruJ J/(“ th is

~ harde ith impulses

\-\—t7"//




