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Neuroscience and Behavior

M2 o AtaF (Neural Communication)
MZ A S| Ct2l: Neurons(r21: M Z Al XE)
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Neurotransmitters Influence Us

H 9| 7|% (The Brain)
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B M E( Anerve cell) E= 7 & (neuron)
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Terminal branches of axon

(form junctions with other cells)
8=l
Dendrites
| , (receive messages
& 4 -,_ﬁ\ g 7 7 from other cells) I
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LE o \'/ from the cell body to / 'j
Cell body 7= ) other neurons,
(the cell’'s life- .=

muscles, or glands)
support center) .

Myelin sheath -

(covers the axon of some
SR _— neurons and helps speed

N \F Neural impulse neural impulses)

(electrical signal traveling

down the axon)
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= X 2| (Action Potential):
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neural impulse

Direction of neural impulse: toward axon terminals




4 X| (Threshold)

neuron fires an action potential.



Synapse. R 1 R HE 28
A HA ZZH(synaptic gap or cleff).

1. Electrical impulses (action potentials) travel , . [ Sending
from one neuron to another across a tiny junction Ve5|c[e§ ] \ neuron
known as a synapse. containing __- Aefiah
neurotrans-\/ @-
A Sending neuron N mitters Nl potential
Receiving neuron 7/
Synaptic T
gap a NeurO'
\ transmitter
% 7, molecule
Receptor ~ Receiving neuron
sites




5 Al (Neurotransmitters)
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M3 H EF 2 & (Neurotransmitters) T &2t 715

SOME NEUROTRANSMITTERS AND THEIR FUNCTIONS

Neurotransmitter  Function Examples of Malfunctions
Acetylcholine (ACh) Enables muscle action, With Alzheimer’s disease, ACh-producing
learning, and memory. neurons deteriorate.
Dopamine Influences movement, learn- —_ g
’ s R B | N 4 Al & o4 b
[= (4] ing, attention, and emotion. sedH> BUZES e
praln produces the tremors and decreased
mobility of Parkinson’s disease.
Serotonin Affects mood, hunger, sleep, ression; Prozac
HNZEL and arousal. psant drugs raise
Norepinephrine Helps control alertness and Undersupply can depress mood.
arousal.
GABA (gamma- A major inhibitory neuro- Undersupply linked to seizures, tremors,
aminobutyric acid) transmitter. and insomnia.
Glutamate A major excitatory neuro- Oversupply can overstimulate brain, pro-
transmitter; involved in ducing migraines or seizures (which is why
memory. some people avoid MSG, monosodium glu-

tamate, in food).
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The Brain

7| & Ml (Brain lesion)

A brain lesion
experimentally destroys
brain tissue

to study animal behaviors
after such destruction.

4 %\,\ - ) 4
LTS
Hubel (1990)
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I| & &= :Electroencephalogram (EEG)

An amplified recording of the electrical waves sweeping across the
brain’s surface, measured by electrodes placed on the scalp.
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PET (positron emission
tomography) Scan is a visual
display of that
detects a radioactive form of
glucose while the brain

performs a given task.
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MRI (magnetic
resonance imaging)
uses magnetic fields
and radio waves to
produce computer-

generated images

AFEH-MRI Scan

James Salzano/ Salzano Photo Lucy Reading/ Lucy Illustrations
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Z Y| (hindbrain),
% | (midbrain),
M | (forebrain)
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Older Brain Structures

The | 2F(Brainstem) is the oldest part of the brain,
beginning where the spinal cord swells and enters the
skull. It is responsible for automatic survival functions.
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£l ZH(Brain Stem)
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HH A A (The Limbic System)

s \)

Hypothalamus
Pituitary

gland .
Amygdala Hippocampus
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the body’s ultimate control and information processing center.

Cerebral cortex:
ultimate control and
information-processing
center

Corpus callosum:
axon fibers connecting
two cerebral hemispheres

Right hemisphere

Thalamus:
relays messages between
lower brain centers
and cerebral cortex

Hypothalamus:
controls maintenance
functions such as eating;
helps govern endocrine
system; linked to emotion
and reward

Pituitary:
Amygdala: master endocrine gland
neural centers
in the limbic Reticular formation:
system linked helps control arousal
to emotion

Medulla:
controls heartbeat and
Hippocampus: breathing

a structure in -
Spinal cord:

the limbic
system linked pathway for neural fibers
to memory traveling to and from brain;

controls simple reflexes

Cerebellum:
coordinates voluntary
movement and balance

Cerebral cortex Limbic system Brainstem
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Frontal lobe” .

X & Hfrontal lobe / \.\
\
5 % & parietal lobe / R L. 3 Parietal
R\ lobe
(top to rear head) S @ A\ € |
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| Temporal lobe
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Functions of the Cortex

Input: Sensory cortex
Output: Motor cortex (Left hemisphere section receives

(Left hemisphere section
controls the body’s right side)

Trunk Hip

input from the body’s right side)

Trunk Hip

Wrist
Fingers
Thumb

Neck
Brow

Eye
Face p

Lips ‘

Jaw

e
Tongue @\
SV

Swallowing

Arm



A ok A (Association Areas): FE S8 I A

More intelligent animals have increased “uncommitted” or
association areas of the cortex. 't/ L[| 22| 34 H =
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Motor areas Chimpanzee

# Sensory areas
Association areas

Human



4. Broca’s area

5. Motor cortex

(word is pronounced) ofof ot a2 &
A% 4 DAL

)‘ 2. Angular gyrus
(transforms visual

(controls speech
muscles via
the motor cortex)

representations
. into an auditory code)

)

1. Visual cortex
(receives written words
as visual stimulation)

3. Wernicke’s area
(interprets auditory code)
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The left hemisphere processes reading, writing, speaking,
mathematics, and comprehension skills.
In the 1960s, it was termed as the dominant brain.
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Left
visual field

Visual area
of left
hemisphere

Right
visual field

Corpus Visual area
callosum ofright
hemisphere
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Divided Consciousness

“What word
. didyou see?”
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s “Point with

T SN your left hand

| to the word

“Look at the dot.” Two words separated you saw.”

by a dot are momentarily N

projected.



Non-Split Brains(& &} &)
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left brain = A UA TS,
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