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Aim: What are the functions of parts of the central nervous system?

The nervous system (NS) unit breaks down into six major chunks the way I see it: perception (pay attention to the lab), reflex arc (pain response), animal nervous systems, CNS and PNS relationships and functions in humans, human NS physio in humans, the human brain.

Spinal cord cross section…see aud 679 for components and role of tissues.

Pay attention to this…it is hard to keep track of:

The spinal cord is involved in information relay.  It integrates inputs to generate output.  See models of spinal cord in class.

Gray matter: MN, AN cell bodies.

White matter: myelinated axons/info to brain.

Dorsal root: SN axon-integration of information.

Ventral root: MN axons –info out

Dorsal root ganglion: SN cell bodies.

Locations or zones: 

Central canal: contains cerebrospinal fluid: spinal tap is done here.

Peripheral nerves: carry messages in and out from spine.

Afferent = in

Efferent = out/away

Response to Pain: as stated previously, reflexes are mediated by autonomic responses. MN talks to the effector muscle, which carries out the response.

The brain is involved in central control of the nervous system: diagrams on aud 680, 681

Vertebrate brains in order of increasing complexity: fish(amphibians(birds & reptiles(mammals and us (per Darwin)

Anatomical and functional divisions:

Hindbrain (primitive brain): medulla (breathing), pons (sleeping), cerebellum (movement): involuntary/automatic responses are driven here.

Midbrain: reticular formation; vision, all-sense relay, guarding and punching are controlled by this/reflexive response elements.

The brain to body ratio for humans is pretty big.   This is suggestive of higher intellect, for instance, the ability to group numbers and perform advanced calculations.

((4*2)/2)+4-0+4-4+2-2+1-1+(10^0)-1 = 8

3*3-3+3-1+4-3+2-1-1+3-3+4-5+1 = 9

10^1 = 10

10^0 = 1
Forebrain: Cerebrum; includes thalamus, limbic system, cortex: does sensory relay and thought.  Here are the parts at play in humans:
Limbic system: primitive emotions, drives and behaviors:
-Hypothalamus: coordinating center for homeostasis/endocrine response.

-Amygdala: sensations of pleasure, fear, sexual arousal/stimulus.

-Hippocampus: rage, libido (sex drive), long term memory and learning

Humans aren’t the only ones with sex drive.  Sex drive is built in evolutionarily to promote species survival.   Animals engage in a variety of sexual behaviors that are controlled by the hippocampus and amygdala.  Anacondas are a good example.
Cerebral cortex/hemispheres: largest part of the brain: 2 halves are connected by the corpus callosum.  Cerebral control is mediated by the chiasm (center of brain) that allows switchover of control.  The left hemisphere of side of the brain controls the right side of your body.  The right side of the brain controls the left side of the body.

How to analyze brain defects: scientists study brain function in humans by exploiting injury: Loss of function due to brain injury or brain damage can explain normal roles for parts of the brain; can confirm their normal function.  Epilepsy: one treatment cuts the corpus callosum to stop the seizures.  It is called a corpus callostomy.  Thinking about how the sides of the brain control the sides of our body: Let’s survey hemisphere dominance in the class:



Left-Handed Students
Right-Handed Students
Ambidextrous Students

Pd. 8-9 (/30)
______________
______________

_____________

Pd. 9-10 (/29)
______________
______________

_____________

Cerebral cortex of the forebrain: draw an oval so you can map the left zones:
F
P

See brain model in class!!
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Cerebral cortex of the forebrain: 

frontal lobe: higher intellect

parietal lobe: sensory association

occipital lobe: visual association

temporal lobe: auditory/language usage/memory

Test structural diagrams: neuron, spinal cord cross section, parts of human brain (Kraus for all)

Hemispheres

Right: Controls left motion, vision, hearing (ear), smell/olfaction (nose).  Also spatial perception, music, creativity.

Left: Controls right motion, vision, hearing (ear), smell  (nose).  Also: language and math.

See model of sense organs (ear and eye) in class.  Study them for the SATII!

Memory: 

Short term “working” memory

Long term “stored” memory

Behavior: instinct versus learned.

Rage, memory and attention are connected.  This is probably because all are required to hunt for prey, but it can present disadvantages in civilized society.

As stated previously, damage to parts of the brain can inform their function.

Damage to the frontal lobe: AUD 686: Phineas Gage was mild-mannered until impaled by a steel rod through both frontal lobes. This damage cause aggression and impetuousness in what had previously been a mild-mannered man.

Not unrelated, a process called frontal lobotomy was employed on members of society about 50 years ago for a brief period of time.  It was a disastrous approach to pacify the minds of cognitively impaired individuals, but it ended up pushing them to a dysfunctional, moody, borderline vegetative state.  The process was outlawed after the Kennedys made a fuss, and nowadays people use a combination of drugs, intellectual enrichment, and intense training and schooling to help mainstream people with cognitive disabilities.

MRI or magnetic resonance imaging is a way to look at the anatomy and physiology of every layer of one’s brain. (can look at other body parts as well).  See the copy of my brain MRI.

Some disorders, manifestations, and explanations…for fuller descriptions and more detail, see the next handout on drugs and diseases.

Attention deficits manifest with a range of presentation.

Coma or comatose state is a state of prolonged unconsciousness created due to brain damage and swelling of the brain.

Brain death is NOT the same as coma.  You cannot ever recover from brain death.

Epilepsy creates a failure in communication between brain halves, resulting in seizures, which are uncontrolled electrical impulses in the brain.
Autism has unclear causes.  Sometimes it can be connected to mitochondrial disorders.  Autism is a real disorder.  The movie “Rain Man” depicts an Autistic Savant, who is an autistic with some very refined (unusual) cognitive skills.

Amyotrophic Lateral Sclerosis (ALS) is a condition Lou Gehrig is believed to have had before his death.  Stephen Hawking, a modern day physicist, has it too.

Diseases such as Alzheimers and Schizophrenia have a genetic component.

Chronic pain is received and processed by peripheral neurons.

Humans are not the only animal capable of cognitive reasoning.  Chimps, gorillas and dolphins, even field mice, are no slouches.  But the surprise is something we know.  Of all the intelligent animals, dogs are the least selfish and most friendly.  This is likely because we bred them (from wolves) for love, memory retention, loyalty, and obedience.  This makes dogs ideal for complex tasks (often requiring heightened senses) that humans need assistance with.

Congresswoman Giffords suffered a traumatic brain injury in January 2011 that did minimal damage considering the lobes involved and the functions and tasks that they control (see attached diagram).  She is ambulatory and can talk now and has resumed activism, three years later.
