Biological
Foundations of
Psychology

(Behavior Neuroscience)

Asst. Prof. Dr. Panrapee Suttiwan, Ph.D.

Faculty of Psychology, Chulalongkorn University

The Nervous System

Brain
Central
nervous
system
Spinal
cord
f External Environment
HorvoLs (Muscles, skins, joints)
2 2 Afferent
e o Sensory
Somatic
nervous
system
Efferent
nerves MOtor
Afferent § Conserve Energ
i nerves Relaxation
Autonomic 3
nervous ! Parasympathetic
system nervous system
Efferent |\
o nerves
Internal Environment Sympathetic
(Internal organs, endocrine glands) nervous system




The
Autonomic
Nervous
System

» Conserve Energy
* Relaxation

Sympathetic
 Activate
* Arousal

Lacrimal gland-.
Eyeball — 3%

Nasal mucosa——-— » -~ —»-fr =~
Palate — 11 o)

Pharynx——s—=— £ R«

Parotid gland——" _ 77 N4

Sublingual and— o
submandibular glands

_ Lungs

Bronchi

Parasympathetic

i

T i~
£
VI
’

Stomach

Pancreas. "\
o
5
™

Proximal colon ~ Small intestine Hypogastric
pl

Kidney v
Distal color’ A
Genital organs
Ureters”  / b
Urinary bladder  Rectum  per

L fye
__-=_~—Nasal mucosa
————— parotid gland

S~ ~——— Sublingual and

submandibular glands

Lungs
"% Bronchi

/

Sympathetic

¥

_ Spleen

_ Stomach

small
intestine

~ Proximal
colon

a
I Adrenal gland

Distal colon

— Rectum
G Rectun

e’/ \
Urinary bladder ~ Genital organs

Midbrain

3 Mesencephalon




1. Myelencephalon (Hindbrain)

* Medulla

Vital function :

Respiration, heart,
breathing, some reflexes

Reticular formation

Arousal system : The

network of neurons (nerve

cells) that controls arousal,
sleep-wake, focus attention,
conscious awareness.

e Cerebellum —
Coordination of
movement and motor
learning

 Pons - Reticular
formation

— arousal system

Reticular
formation




3. Mesencephalon (Middbrain)

e Tectum & Tegmentum

e Tectum (2 pairs)
— superior colliculi (Vision)
— inferior colliculi (Auditory)

e Tegmentum
— reticular formation (Arousal)
— red nucleus (Movement)

— substantia nigra (Movement /
Parkinson’s = cell bodies died)

Cersbelum — periaquiductal gray (pain)

Reticular i Medulla
formation \
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(Forebrain)
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— Endocrine Functions

— Motivated behavior (Eating,
drinking, sex, emotions)




 Pituitary
Gland

— endocrine
function

Largest division
Complex cognitive functions

CEREBRUM
Cerebral hemisphere

— Cerebral Cortex

— Limbic System (Subcortical
Region)

— Basal Ganglia (Subcortical
Region)

Commissure = large tracts

connecting between the two
hemisphere

— Corpus Callosum is the
largest commissure
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Cerebral Cortex

* Fissures
Fissure
Fissure
— Longitudinal Fissure

*Gyrus

— Precentral Gyrus (motor)
— Postcentral Gyrus (somatosensory)

— Superior Temporal Gyrus
(Auditory)
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Cerebral Cortex

Asymmetries in the Brain

Left Hemisphere Right Hemisphere

*Larger size « Smaller size
i * Simple |
- Written + spoken :lmp. el anguage |
language [\ patial construction
. * Pattern recognition
* Calculation . )
* Subjective experience

* Analytical experience « Nonverbal ideas

* Logical activities < Expression of emotions




Regulation of

UNDICISYSIEIN motivated

behavior
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(Learning + Memory)
(Emotion)
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Cingulate Cortex or
Limbic Cortex
(Learning + Memory)

Septum (Septum nuclei)
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NEURONS

Unipolar
Neuron

NEURONS
(nerve cells)

How neurons
communicate?

Electrochemical
Signal

Bipolar Multipolar Multipolar
Neuron Neuron Interneuron

} Cell body. The metabolic center of
\ \ 3 the neuron; also called the soma.
7 / Dendrites. The short processes

emanating from the cell body, which
receive most of the synaptic
ntacts from other neurons.

£ .'. 0 Axon hillock. The cone-shaped
; Electrical el el L
Signal

Axon. The long, narrow process
,( 7‘ /ﬂ ‘T that projects from the cell body.

Cell membrane. The
'semipermeable membrane that
encloses the neuron.

Myelin. The fatty insulation around
many axons.

lodes of Ranvier (pronoun
“RAHN-vee-yay"). The gaps
be ctions of myelin,

QL

NI LAV
Neurotransmitter ‘/__ .((
. (Chemical Signal)

)

Electrical

Signal ' I Bions. The butionko endings of |

{—— the axon branches, which release
chemicals into synapses.

Synapses. The gaps between
N adjacent neurons across which
chemical signals are transmitted.
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Spinal Cord
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The Endocrine
System

The Endocrine System

* Endocrine Glands - Hormones

—chemicals secreted by the endocrine
glands into the bloodstream and
transported to other parts of the
body
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The Endocrine System

Hormones secreted by the
endocrine glands are as essential
as the nervous system to the
integration of the organism’s
activity or behavior.

The two systems differ, however

in the speed with which they

can act.

A nerve impulse can travel
through the organism in a few
hundredths of a second.

Seconds, or even minutes, may be
required for an endocrine glands
to produce an effect. The
hormone, once released, must
travel to its target site via the
bloodstream-a much slower
process.

* Pituitary Gland

—the “master gland”,
controls the secretion
activity of other

endocrine glands
(Thyroid gland, Adrenal
gland, ovaries, testes, etc.)

* Hypothalamus
—Control Pituitary Gland
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Thyroid
Hormone

Positive Feedback
— Increase hormone release

Thyroid
Hormone

Negative Feedback
— Decrease hormone release
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Pituitary
Gland

Endocrine
Glands

¢ Antidiuretic hormone
(vasopressin)

* Corticotropin (ACTH)

* Growth hormone

* Luteinizing hormone (LH)
and follicle-stimulating
hormone (FSH)

Causes kidneys to retain water
and, along with aldosterone, helps
control blood pressure

Controls the production and
secretion of hormones by the
adrenal cortex

Controls growth and development;
promotes protein production

Control gonads for reproductive
functions, including the
production of sperm and semen,
egg maturation, and menstrual
cycles; control male and female
sexual characteristics (including
hair distribution, muscle
formation, skin texture and
thickness, voice, and perhaps
even personality traits)

Causes muscles of the uterus and
milk ducts in the breast to contract
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Lo * Prolactin
Pituitary
Gland
* Thyroid-stimulating
hormone (TSH)

Parathyroid < Parathyroid hormone
glands |__"

21
Thyroid {* Thyroid hormone
gland

Pancreas e Glucagon

e Insulin

Adrenal + Aldosterone

» Cortisol

Dehydroepi-
androsterone
(DHEA)

Epinephrine and
norepinephrine

Kidneys Erythropoietin

Renin

Angiotensin

Starts and maintains milk
production in the ductal glands of
the breast (mammary glands)

Stimulates the production and
secretion of hormones by the
thyroid gland

Controls bone formation and the
excretion of calcium and
phosphorus

Regulates the rate at which the
body functions (metabolic rate)

Raises the blood sugar level

Lowers the blood sugar level;
affects the processing
(metabolism) of sugar, protein, and
fat throughout the body

Helps regulate salt and water balance
by retaining salt and water and
excreting potassium

Has widespread effects throughout the
body; especially has anti-inflammatory
action; maintains blood sugar level,
blood pressure, and muscle strength;
helps control salt and water balance

Has effects on bone, mood, and the
immune system

Stimulate the heart, lungs, blood
vessels, and nervous system

Stimulates red blood cell production
Controls blood pressure

Controls blood pressure
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Ovaries

ral

Digestive
tract

Adipose
(fat) tissue

Progesterone

Testosterone

Cholecystokinin

Glucagon-like
peptide

Ghrelin

Resistin

* Leptin

Controls the development of
and the reproductive system

Prepares the lining of the uterus for
implantation of a fertilized egg and readies
the mammary glands to secrete milk

Controls the development of male sex
characteristics and the reproductive system

Controls muscle contractions that move
food through the intestine and gallbladder
contractions

Increases insulin release from pancreas

Controls growth hormone release from the
pituitary gland

Blocks the effects of insulin on muscle

Control appetite
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