Neural and Hormonal Systems

el strong, sad, happy & nervous.

It all Starts with the Neuron (Nerve)

Neurons are specialized cells of the nervous system
that transmit signals throughout the body
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Dendrites
—— (receive
messages
from other cells)

Soma

(the cell body,
which maintains the
health of the neuron)

Soma - The cell body of a neuron, which contains the nucleus and

other parts that keep the cell healthy



Parts of the Neuron — Myelin

Dendrites

—— (receive
messages
from other cells)

\ \ Axon
\\ \)‘ (passes messages away
A from the cell body to
- other neurons,
‘..m muscles, or glands)
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Myelin sheath
(covers the axon

Soma h : Neural impulse (action potential) of some neurons
(the cell body, (electrical signal traveling and helps speed
which maintains the down the axon) neural impulses)

health of the neuron)

Myelin Sheath — protects the axon and influences the speed of the

neural impulse.



+ Speed of a neuron impulse
+ Range from 2 to 200 MPH
+ Measured in milliseconds

* (thousandths of a second)

+ 3Types of Neurons:

+ 1. Sensory Neuron
+ 2. Inter Neuron
+ 3. Motor Neuron

A



Motor Neurons

e

Sends signals AWAY from the CNS.

Interneuron

Sensory
neuron

-

Motor
neuron

Spinal cord

Sensory
receptors

= =3

http://www.flatworldknowledge.com/pub/introduction-psychology/67053#web-67053

For example, if you
were about to hit a
soccer ball a message
will come away from
the CNS to tell your
leg to kick.



Neuroglia or G/ial Cells

Your brain is composed of trillions of neurons and glial cells.

Glial Cells-guide the growth of developing neurons and help provide
nutrition for and get rid of wastes of neurons and help form an insulating
sheath around neurons that speeds conduction.

dendrite astrocyte (glial cell)  oligodendrocyte

axon (glial cell)

Neurogenesis:
the growth of new
nuerons. (get it grow
a genius hahaha)

nudeus neuren (cell body)

axon terminals

myroadtomedicalschool.blogspot.com
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Action Potential

a neural impulse; a brief electrical charge that travels down an axon.

2. This depolarization produces another action
potential a little farther along the axon. Gates in

this neighboring area now apen, and more

positively charged atoms rush in, while the positively
charged atoms in the previous section of axon exit.

+ + 3. As the action potential continues
a4 speedily down the axon, the first
X section has now completely recharged.
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Cell body end of axon
1. Neuron stimulation causes a brief
change in electrical charge. If strong
enough, this produces depalarization
and an action potential.
Direction of neural impulse: toward axon terminals

a2 s semos o

It is like a battery. There are positive and negative ion charges and the
message is an electrical message. If the signals in the brain reach a specific
minimum intensity, or threshold, they trigger action potential. The firing is
an all or nothing response. Like a gun.




What are IONS?

Ions are atoms with extra electrons or missing electrons. When
you are missing an electron or two, you have a positive charge.
When you have an extra electron or two, you have a negative
charge.

When the particles move, they create electricity, which is what
the action potential is.
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http://www.youtube.com/watch?v=xzvZ11EutBY



http://www.google.com/imgres?q=dominos&hl=en&sa=X&rls=com.microsoft:en-us:IE-SearchBox&rlz=1I7ADFA_enUS393&biw=1280&bih=572&tbm=isch&prmd=imvnsz&tbnid=8Znxp73hJXSZqM:&imgrefurl=http://en.wikipedia.org/wiki/Domino%27s_Pizza&docid=VsggApAgKLXPXM&imgurl=http://upload.wikimedia.org/wikipedia/commons/thumb/7/74/Dominos_pizza_logo.svg/200px-Dominos_pizza_logo.svg.png&w=200&h=200&ei=7stUUI3cM6Pu0gGY74GoBw&zoom=1
http://www.google.com/imgres?q=dominos&hl=en&sa=X&rls=com.microsoft:en-us:IE-SearchBox&rlz=1I7ADFA_enUS393&biw=1280&bih=572&tbm=isch&prmd=imvnsz&tbnid=U04AEscJeV7sCM:&imgrefurl=http://en.wikipedia.org/wiki/Dominoes&docid=4VwDVeZF_v77sM&imgurl=http://upload.wikimedia.org/wikipedia/commons/thumb/8/8d/Dominomatrix.svg/220px-Dominomatrix.svg.png&w=220&h=440&ei=7stUUI3cM6Pu0gGY74GoBw&zoom=1
http://www.youtube.com/watch?v=xzvZ11EutBY

Ac Three Phases of Communication within a Neuron
Action potential

The neural impulse created when a
neuron “fires.” The impulse travels from
the dendrites down the axon to the
axon terminals.




w Three Phases of Communication within a Neuron
Action potential

The neural impulse created when a
neuron “fires.” The impulse travels from
the dendrites down the axon to the
axon terminals.

The brief instant when a new action
potential cannot be generated because
the neuron is “recharging” after the
previous action potential.




Resting Potential

and capable of generating

potential.




+ Salutatory Conduction: is when the axon is myelinated,

conduction speed is increased since depolarization's jump
from node to node.




Synaptic gap ,

Receptor sites on
receiving neuron

Sending
-~ neuron

Action
potential

Axon terminal

(3N :
Neurotransmitter




1. Electrical impulses (action potentials) travel
down a neuron’s axon until reaching a tiny junction
known as a synapse.

Sending neuron
e

o — =
Action potg

. Ntigy
/{}Y\\ Synapse—_______

Sending
= neuron

Action
potential
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b. When an action potential
reaches an axon terminal,
it stimulates the release of
neurotransmitter molecules.
Axon terminal These molecules cross the
synaptic gap and bind to
receptor sites on the
receiving neuron. This
allows electrically charged
atoms to enter the
receiving neuron and excite
or inhibit a new action
potential.

Synaptic gap

Receptor sites on Neurotransmitter

receiving neuron




Neurotransmitter Affected Functions Associated Problems

Acetylcholine (ACh) » Muscle action ACh-producing neurons have

. Learning deteriorated in people with
Alzheimer's disease.

» Memory

Dopamine » Learning Excess dopamine activity Is
« Attention associated with schizophrenia.
» Emotion

Serotonin » Hunger Low levels of serotonin may be
. Sleep assoclated with depression.
» Arousal
» Mood



Acetylcholine (ACh)

| thought this was interesting:
— e [ \
+ Botulism prevents the
release of ACH causing -
leading to paralysis and \o
death.

+ Botox Is used to paralysis
muscles.

+ Black widow spider’s
venom over stimulates flow
of ACH causing
convulsions followed by
muscle paralysis.




+ Parkinson's Disease and Dopamine

http://www.youtube.com/watch?v=jyBakRkzswU



http://www.youtube.com/watch?v=jyBakRkzswU

Serotonin

+ contributes to various functions, such as regulating
body temperature, sleep, mood, appetite, and
pain.

-Lack of serotonin has been

linked to depression, suicide,
impulsive behavior and
aggressiveness all appear to
involve certain imbalances in
serotonin.




“nature’s VALIUM-like
GABA Gamma-aminobutyric acid substance”
is an inhibitory neurotransmitter that is very widely
distributed in the neurons of the cortex. GABA
contributes to motor control, vision, and many other
cortical functions. It also regulates anxiety.

Some drugs that
increase the level of
GABA in the brain are
used to treat epilepsy
and to calm the
trembling of people
suffering from
Huntington’s disease.
The disease destroys
cells in the basal
ganglia, the part of the
brain that controls
movement, emotion,
and cognitive ability.

What is Huntington's Disease? http://www.youtube.com/watch?v=hzKLNeYwbM8



http://thebrain.mcgill.ca/flash/d/d_04/d_04_m/d_04_m_peu/d_04_m_peu.html
http://www.youtube.com/watch?v=hzKLNeYwbM8

Epinephrine

+ involved in energy, and glucose metabolism

+ Too little epinephrine has been associated with
dere55|on Also called adrenaline

Mo r\*e @[QU[D@[D[D[EDGJ@D N

‘1;.\
\\\




GA neddrbirahsiad i

it more likely that the'reas
heuron will generate anas
potential or “fire.” '




important receptors on neurons




Why don’t we just flood our brain
with a bunch of opiates or heroin
and feel'good all the time?

When flooded our brain stops producing our own
“feel good” neurotransmitters. When the drug is
withdrawn then the person is uncomfortable and
suffers withdrawal symptoms.



Mirror Neurons

http://www.pbs.org/wgbh/nova/sciencenow/video/3204/i01.html



http://www.pbs.org/wgbh/nova/sciencenow/video/3204/i01.html

The Nervous System

I =3
Central
Peripheral (brain and
spinal cord)
l

Autonomic (controls Somatic (controls
self-regulated action of voluntary movements of
internal organs and glands) skeletal muscles)

J L

Sympathetic Parasympathetic
(arousing) (calming)




vous System

+CNS



Peripheral Nervous System
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- All nerves that are
not encased in bone.

£ Everything but the
brain and spinal cord.

Is divided into two
categories...somatic
and autonomic.




Somatic Nervous System
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Autonomic Nervous System
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Controls the

automatic functions
of the body.

Controls breathing,
blood pressure, and
digestive processes

Divided into two
categories...the
sympathetic and the
parasympathetic



Sympathetic |

down dlges’rlon

ervous System




Parasympathetic Nervous System

Automatically slows
the body down after
a stressful event.

Heart rate and
breathing slow down,
pupils constrict and
digestion speeds up.




The Sympathetic and Parasympathetic Divisions of
the Autonomic Nervous System

SYMPATHETIC PARASYMPATHETIC
NERVOUS SYSTEM i NERVOUS SYSTEM
(arousing) (calming)
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neurons reach just
the spinal cord.

+ Survival adaptation.






S CHEHiIEA messenoel
the endocrine glands'an
the blood.

ters in that they

unication system, but with
longer Iastlng effects



In conjunction with aels
area, controls the otheg

+ Located at the base of the brain and
connects to the hypothalamus



Pituitary gland

(secretes many different
hormones, some of which
affect other glands)




the pituitary.



- Pituitary gland
Hypothalamus - /SSSSSSE-. \ ;
(brain region controlling Yy - e ﬁ\soerfrr\itneessm:‘onn{edffevrvehr;(t:h
the pitultary gland) r . affect other glands)




2|ps regulate the



Endocrine Svstem — 1 hvroid

. Pituitary gland
Hypothalamus - /#SSSSSSES ;
(brain region controlling e (secretes many dlﬁereqt
the pituitary gland) N 7 hormones, some of which
v ~ affect other glands)

Thyroid gland
(affects metabolism,
among other things) ‘




Agrm(;ﬂ;ﬂ&’s(!hat help to arouse the

body In times of stress
Located just above the kidneys

Release epinephrine (adrenaline) and
norepinephrine (noradrenaline)



Endocrine System — Adrenal

Pituitary gland

Hypothalamus . /S o (secretes many different
Gl %2 | (brain region controlling R, T\ y .
the pituitary gland) < hormones, some of which

affect other glands)

Thyroid gland
(affects metabolism,
among other things)

Adrenal glands
(inner part helps
trigger the

“fight-or-flight”
response)



'blood sugar in the



Hypothalamus - #8
(brain region controlling )
the pituitary gland)

Thyroid gland

(affects metabolism,
among other things)

Adrenal glands

(inner part helps
trigger the
“fight-or-flight”
response)

Pituitary gland
(secretes many different
hormones, some of which
affect other glands)

~——— Pancreas

(regulates the level of
sugar in the blood)




SN AL (<) and testes (males) are

the glands that influence emotion and
physical development.

Testosterone — primary males hormone
Estrogen — primary female hormone

Males and females have both estrogen
and testosterone In their systems.



Endocrine S ste — Sex

_~ Pituitary gland

Hypothalamus . /SN e (secretes many different
Gl %2 | (brain region controlling P e y :
the pituitary gland) = hormones, some of which

affect other glands)

(affects metabolism,
among other things)

Adrenal glands
(inner part helps
trigger the

“fight-or-flight” R :
response) ' S S — Pancreas
T\ (regulates the level of
sugar in the blood)

Testis -

(secretes male sex ° . 9 Ovary
hormones) Ay - F (secretes female

sex hormones)



