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What brain disorders
can you name?
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Prevalence of

Other neurological disorders

(n=2360) 0-9%

Parkinson's disease
(n=2059) 0-8%

Multiple sclerosis
(n=1234) 0-5%

Motor neuron disease
(n=910) 0-4%

Stroke
(n=118627) 47:3%

Neurological Disorders

Tension-type headache (n=2261) 0-9%

Tetanus (n=3510) 1-4%

Brain and nervous system
cancer (n=7624) 3-0%

Encephalitis (n=8453) 3-4%

Medication overuse
headache

(n=9165) 3-7%

Epilepsy
(n=12418) 5:0%

Alzheimer's
disease and
other dementias

(n=23779) 9-5%

Meningitis
(n=25395) 10-1%

Migraine
(n=32899)13-1%



Course outline

7/11 (today) Intro to neuroscience T TS
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Epilepsy & brain lesions 08 A e = BRANG
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(and other movement disorders) ek iTU%iclEH{Iésfgé“g
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8/1 Autism spectrum disorders
8/8 Anxiety & PTSD

8/15 Student’s choice!



Anatomy of a neuron

_Dendrites  Axon
d terminal




Neurons send signals

Dendrites receive signals



The action potential

e Neurons send signals via changes in
the electrical potential of their
membranes

e Action potential: a fast “all-or-none”
electrical signal
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Speeding up the action potential

e AXxons are
insulated by
myelin

e Myelin allows
the electrical
signal to “jump”
down the axon

with myelin



How many neurons does an average adult human have?

860 thousand
86 million
86 billion
8.6 frillion



How many neurons does an average adult human have?

86 Dillion

How about the connections between
those neurons?

It's complicated...
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The synapse

Neurons release neurotransmitters at
synapses to talk to each other.

axon
synaptic vesicles

synapse

neurotransmitt



How many synapses does an average adult human have?

1 million
100 million
100 billion
100 frillion



How many synapses does an average adult human have?
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summary

Electrical signals move Chemical signals move
within a neuron. between neurons.

The brain is a network of neurons that use these signals to
process and send information.



Excitation and inhibition
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Excitation and inhibition

It's important to balance excitation and inhibition! !

Death Coma Sleep Arousal Epilepsy Death
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More Y Less
inhibition Good inhibition
balance




Epilepsy

Seizures happen when excessive firing occurs in one
location, then spreads to the rest of the brain.

onvulsive hearth

EPILEPTIC SEIZURE.

onvulsive readiness of the brain



Types of seizures

Partial: initial activation of only part of one cerebral

hemisphere

Generalized: discharge from both cerebral hemispheres

Partial

Simple

l

Complex

|

Generalized

Absence

l

Convulsive

l

Consciousness
is maintained

Consciousness
is lost or impaired

Altered awareness

Characterized by
muscle contractions
with or without loss
of consciousness







Major parts of the brain

Cerebrum -

Brainstem — Cerebellum




Other parts of the brain

e Basal ganglia I — Basal ganglia Thalamus
e Hippocampus
e Amygdala

e and more...

Hippocampus



Cerebrum - Brain in Situ
Sagittal Section - Medial View

Precentral sulcus
Paracentral lobule

Cihguime nunis Central sulcus (of Rolando)

Cingulate sulcus | 8 i 4 Corpus callosum
Medial frontal gyrus v ' Precuneus
_ Superior sagittal sinus
Choroid plexus
of 3rd ventricle

Strna medullans

. of thalamus
Panetooccipital

sulcus
Cuneus

Sulcus of corpus callosum
Fomix

Septum pellucidum
Interventrcular (
foramen (of honro) ‘m‘

Interthalamic adhesions

Thalamus

(3rd ventricle) Habenular
Subcallosal c?mmlssure
(parolfactory) are —— Pineal body
Aaterior g Posteqor
commissure . comr‘mssure
Paraterminal alcanne sulcus

Goviis Straight sinus
o e P 0 O ¢ € 5 in tentorium
Hypothalamic® ; . N o B KRG N - cerebelli
sulcus . 7 FAN N Great cerebral
vein (of Galen)

Q Superior colliculus
Inferior colliculus

Lamina terminalis -

Optic recess — .
Optic chiasm

Tuber cinereaum Quadrigeminal ectal) lamina
Hypophysis (pituitary gland Cerebellum
Mamillary body uperior medullary velum$”

Cerebral peduncle
Pons

Cerebral aqueduct (of Sylviu

4th ventricle and choroid plexus

Inferior medullary velum
hedulla oblongata



What happens if some of these

parts are damaged?




A famous case: Patient HM

e Bicycle accident at age 7, leading to epilepsy

e Hippocampus removed to treat epilepsy at age of 27
o Lost the ability to form new memories

Normal brain H.M’s brain

Hippocampus Hippocampus removed



Brain lesion patient: Phineas Gage

e Prefrontal lobe damaged in railroad accident
o No changes in memory, sensory, or motor abilities
o Major personality changes!
o Became antisocial, irritable, and impulsive




