Neuroscience Optional Lecture
Thelimbic systeng the emotional brair




How are we wired?

A CNS v®eripherahervous system

A Somaticvsautonomous nervous system
A Motor vssensory impulses

A Limbic system vsonsciousness
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Autonomous nervous system
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To the brain
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Ascending tracts carry
sensory information to
the brain.

| Descending tracts
carry commands to
motor neurons.
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(c) White matter in the spinal cord consists of
axons carrying information to and from the brain.




Automatic responseseflexes

Interneuron

@ Sensory neuron

@ Integration center

@ Motor neuron

@ Effector
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Tracts in the spinal cord

Fasciculus cuneatus
Fasciculus gracilis

}Posteﬁoroolumpaﬂvway

Posterior spinocerebellar tract Spinocerebellar
Anterior spinocerebellar tract | Pathway

Ventral

Spinothalamic
root

Lateral spinothalamic tract
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Anterior spinothalamic tract
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Internal capsule

the pyramids:
medulla obicngata

e ——— Motor end-plates
in skeletal muscle

Lower motor
neurone

The pyramidal motor pathways.
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sensations from right side of body
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Cerebrum o o7~ 2. Corpus callosum 3. Thalamus

Responsible for sensing, thinking, Bridge of fibers passing information Relay cent:
learning, emotion, consciousness, between the two cerebral hemispheres cortex; har
and voluntary movement eq incoming &
outgoing s
Amygdala
Part of limbic system 4. Hypothal:
involved in emotion - Responsib
and aggression regulating
Riological _|
Cerebellum te“,ﬂgﬁ{;ﬁﬂ:
Structure that 5 control

coordinates fine
muscle movement, 7

balance ¢. Hippocampu

Part of limbic :
involved in lea
and memory

Brainstem _

Spinal cord —< Pituitary gl
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brain and rest of i F Ay LS i — 43 8RAIN

. i " Pons
body; handles simple ___ S 7 !
reflexes . e SR Involved in sleep and a
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Reticular formation Responsible for regulating largely
Group of fibers that carry stimulation related unconscious functions such as brea
to sleep and arousal through brainstem and circulation
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Anatomy and Functional Areas of the Brain

Functional Areas of
the Cerebral Cortex

Visual Area:
Sight
Image recognition
Image perception
Association Area
Short-term memory
Equilibrium
Emotion

Motor Function Area
Initiation of voluntary muscles

Broca's Area
Muscles of speech

Auditory Area
Hearing

Emotional Area
Pain
Hunger

“Fight or flight” response

@ Sensory Association Area

Olfactory Area
Smelling

Sensory Area

Sensation from muscles and skin

Somatosensory Association Area

Evaluation of weight, texture,

temperature, etc. for object recognition

Wernicke's Area

Written and spoken language comprehension

Motor Function Area
Eye movement and orientation

Higher Mental Functions
Concentration
Planning
Judgment
Emotional expression
Creativity
Inhibstion

Functional Areas of
the Cerebellum

Motor Functions
Coordination of movement
Balance and equildrium
Posture

Cerebral cortex

Frontal lobe

Temporal lobe

Parietal lobe

Brain stem

Lateral View

Superior View

Occipital lobe

Cerebellum

Pituitary gland

Respiratory centers

Frontal lobe

Occipital lobe

Parietal lobe

Brain stem

Brain stem
Sagittal View

Inferior View

Cerebellur

Cerebellu



The anatomy of impairment

Parietal lobe
m inability to atiend to more than one object at a ime
m inability to name an object (anomia)

m inability to locate the words to write (agraphia)
= problems with reading (alexia)

m difficulty drawing objects

Specific types of impaired function can be traced
to specific areas of the brain.

Frontal lobe
m loss of simple movement of various body parts

w difficulty distingeishing let rom right (paralysis)
m difficulty doing mathematics (dyscalculia) w inability to plan a sequence of complex
m lack of awareness of certain body parts and/or movements ngeded to complete multistepped
surrounding space (apraxia) 1asks, such as m'ahmlcaﬂee (seuqu)
m inability to focus visual attention W Ioswlspng@gm}y in interacting with others
m (ifficulty with eye-hand ceordination w loss of flexibility in thinking
m persistence of 2 single thought (preservation)
m inability to focus on a task (auepl’m)
Occipital lobe m mood changes (emotionally labile)
m deectinvion s ol g
i L
- mlz ::llhﬂ)lﬁm colors (Brca's aphasi)
m hallucinations

m visual illusions, or inaccurately
seging objects

= word blindness, or inability to
recognize words

Temporal lobe
m difficulty recognizing faces (prosopagnosia)
m difficulty understanding spoken werds

m difficulty recognizing drawn abjects (Wernicke's aphasia)
m inqbimtumwmin the movemest of an = disturbance with selective attention to what the
nut_m(mmummgg) € § person sees and hears
m difficulty reading and writing || =— Brain stem m difficulty with identification of and verbalization
o " nmmumgmmmmr about abjects
(dysphagia) m short-ierm memory loss
::?a's‘:f?hl:tly';gm — m difficuty organizing o perceiving  m interference with long-term memary ‘
m loss of abilty towalk the emvironment W increased or decreased interest in sexual behavior
m inability 1o reach out and grab objects m problems with balance and e nah[lltytautgmlz_eomm
s tseit movement ' m persistent talking (right lobe damage
m dizziness (vertgo) m diziness and nausea (vertigo) can cause this)
m sleeping difficulties (insomnia, w increased aggressive hehavior

m slumed speech (scanning speech) sleg
slue : p apnea)
m inability to make rapid movements ALEXANDRA K SHERMAN AKD KENNY GRADY




A Cortexc control brain, social and
environmental integration

A Limbic systent emotional brain
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