January 18th

Nervous System 

Exam Teasers
Nerves vs Endocrine Cells
· Nerves are faster, have an electrical signal and small space for NT
· Endocrine release in blood and waits
· Neurosecretory system mediocre in speed since it involves both systems

NS Diversity
· Cnidarians, jellyfishes basic, diffuse, nerve nets and rings
· No centralization
· Flatworm changes with a developing small brain, centralization
· Centralizing sensory perception in the head or one spot is the essence of the nervous system 
· Worms have a brain also with ganglions, a central nerve cord
· Mollusks have multiple ganglia
· Cephalopods are very smart
· Echinoderms have 5 central ganglion
·  Chordates; centralized brain and ganglion with nerve cord

Primitive Nerve Net
· Ex/ Cnidarian
· Not unidirectional or specialized 
· Sea Anemones sense something else, and attach to their ride
· No centralized nervous system
· Can still move dynamically

Ganglia
· Clusters of nerve cell bodies
· Ex/ Cnidarians, starfish

Connectives and Commussures
· Communication laterally left to right 
· Coordination

Cephalization
· Concentration on one end of the body
· Ganglia to the sides
· Ex/ Cephalopods

Echinoderms
· Decentralized system
· Penta-radial, one ganglia for each arm

Vertebrate Nervous System
· Nerves are bundles of individual nerve cells and axons
· A simple structure
· Covered in myelin sheath and rapped in endonurium
· Bundled and wrapped again to make a fascicle
· Bundles again with blood arteries and veins to make an attricle nerve
· Two parts
· Dorsal and Ventral Horns and Roots
· Sensory, Dorsal: Afferent, cells leave cell bodies on outside, forms dorsal root ganglion
· Motor, Ventral: Efferent, cell bodies inside the spinal cord
· Ascending tracts; motor
· Descending; sensory

1) Central Nervous System
· Brain and spinal cord (hallow) 
· Stops down your spine and branches into nerves
· Separated from rest of body
· 3 protective layers
· cerebral spinal fluid inside brain (shock absorber)
· system in the brain
· Blood-Brain Barrier; tightly packed cells to not allow anything between them, protects the brain 
· Few things cross the barrier (alcohol, drugs, key hormones)
· More permeable in important areas such as hypothalamus

2) Peripheral Nervous System 
· Everything else
· Nerves, effectors and sensors
· Motor neurons come out, sensory go in
· White and grey matter (white is myelinated, grey is filled with cell bodies and dendrites)

Supporting Glial Cells
· Supportive cells that help the neurons do their job
· 90% in head 
· different kinds;
· Schwann Cells; give myelin sheath and help damage to repair and regenerate 
· Oligodenrocites; wrap myelin sheath and around several different neurons
· Astrocytes; transport nutrients and move debris
· Microglia; maintenance, removes dead cells
· Ependymal Cells; line fluid ventricles and ciliated, move CSF around
Embryonic Development
· Long, thin neural tube 
· It divides and swellings occur as precursors for the brain
· Forebrain , midbrain, hindbrain, and spinal cord order
· Think about the brain geographically * Primary and tertiary structures
· They turn into secondary brain vesicles which turns into a working part of the adult brain
· medulla in hindbrain
· spinal cord as spinal cord
· thalamus, hypothalamus in forebrain
· cerebral cortex for integration

NS Development
· Neurotropins; factors secreted by neurons that help the nerves develop
· Nerve cells kick these out which keep the neurons alive and develop and regrow as the brain develops
· Ex/ Nerve Growth Factor

Main Regions of the Brain

1) Hindbrain
· Medulla, Pons, cerebellum
· Basic functions
· Cardiovascular functions and gastric excretion and digestion
· Respiration
· Working part 
· Skeletal muscle functions
· Balance and spatial orientation (Cerebellum)
2) Midbrain
· Mesencephalon
· Coordination of visual, auditory, and sensory info
3) Forebrain
· Thalamus, Hypothalamus, Pituitary
· Hormones
· Emotions
· Homeostatic regulation, and organisation 
· Cerebral Cortex; information integration Telencephalon 

Evolution of the CNS
· Fish and birds live in a 3D environment and must sense things everywhere
· Very well developed midbrain
· Must process and navigate quickly in order to process and integrate info
· Midbrain greatly reduced in mammals, big forebrain

Brain Size vs Body Size
· The bigger the body, the bigger the brain (generally)
· Ex/ Elephant
· Brain relative to rest of the world for intelligence
· Mammals and birds have bigger brains relative to their body size than average

Human Brain Function
· Cerebrum (cerebral cortex)
· Processing of information
· Front of the brain
· Left brain; controls speech
· Right; basic perception and spatial relationships
· Connected by the corpus callosum
· Split brain syndrome; left eye passes nerve to left brain and vice versa
· Right brain cannot say key, it says ring but it recognizes the key physically with the left hand
· Cannot express the word key in a matter of language

Cerebal Cortex
· 6 layers
· first doesn’t have any cell bodies, dendrites and axons
· second and third more bodies
· more and more at the bottom
· reason, thinking

Cortical Folding
· more folding, more surface area and more action
· more complex, more intelligence

Human Cortex
· four lobes
· different parts have different functions
· Frontal, Parietal, Temporal, Occipital
· Species-specific sensory representations
· Sensory homunculus has enormous hands
· Hand super sensitive in humans
· [bookmark: _GoBack]Moles very sensitive
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