Ch. 1: Intro, Organization, & Cellular Components

I. Divisions of nervous system

1. CNS = ____________ & ________________ ONLY

1. Receive, interpret, and provide signals for info from internal & external environment
2. PNS = ______________, _________________, & ______________ nerves & their ___________
1. Connects CNS to tissues & organs

2. Conveys input & output signal to & from ___________
II. Circuits

1. Reflex – conveys impulses that result in ________________ response 

1. _______________ contract, _____________ secrete

2. Relay – conveys impulses from one part of _________ ______________ to another

1. Perceive sensations from _________, ____________, __________
2. Functional path – consists of variable amount of neurons
3. Pain path – a 3 neuron relay circuit

3. REFLEX & RELAY CIRCUITS MAY ______________

1. Arrival of stimulus and activation of receptor

2. Activation of a sensory neuron

3. Info processing in CNS

4. activation of a motor neuron

5. Response by effector

NERVOU SYSTEM COMPOSED OF _________________ PATHS WHOSE NEURONAL ________ ___________ ARE LOCATED IN _________________,________________, OR _____________ AND WHOSE ____________ ARE LOCATED IN ___________ OR ______________.
III. Neuronal cell  bodies

a. Clumps of cell bodies 
1. Nuclei –CNS/PNS?
2. Ganglia – CNS/PNS?
b. Layers of cell bodies
1. Laminae – CNS/PNS?
IV. Bundles of axons
a. Tracts (fasciculae) – CNS/PNS?
b. Peduncles – CNS/PNS?
c. Leminsci – CNS/PNS?
d. Nerves – CNS/PNS?
V. Layers of meninges

a. Meninges

1. _____________ CNS

2. 3 connective tissue membranes b/t brain & cranial bones and b/t spinal cord & vertebral column
b. Dura Mater
1. 2 layers

1. ______________ layer – fused except where form venous sinuses (=carry blood fm brain to neck veins)

a. Inner layer = forms 4 folds that separate inner parts of brain

i. Falx _____________ (longitudinal groove b/t upper pts of cerebral hemispheres

ii. Falx _________________ ( longitudinal groove b/t hemispheres of cerebellum

iii. _________________ cerebelli (flat & b/t post parts of cerebral hemispheres above fm cerebellum

iv. Diaphragm ____________ ( circular, horizontal & covers sella turcica (location of pituitary gland).

2. Spinal layer
a. Outer = PERIOSTEAL/MENINGEAL layer (up against vert canal)
b. Inner = PERIOSTEAL/MENINGEAL (around spinal cord & spinal nerves as leave vert canal)

c. Arachnoid
1. b/t _______ mater & ________ mater
d. Pia mater
1. Highly ___________
e. Meningeal Spaces

1. Epidural space – b/t bone & ________ mater

1. Contains

a. Adipose

b. Veins

c. Loose CT

2. ______________ space – b/t dura & arachnoid

1. Cranial (Both potential spaces…become actual if hemorrhage 

2. Spinal (epidural actual but subdural potential
3. Subarachnoid space - b/t ___________ mater & ________ mater

1. Contains

a.  _________
b. initial parts of cranial & spinal nerves 

c. blood vessels
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Actual or Potential?

1. Cranial epidural space: __________

2. Cranial subdural space: ___________

3. Spinal epidural space:___________

4. Spinal subdural space: ___________

VI. Glial cells

a. CNS

i. Ependymal : CNS/PNS?
1.  line _____________ of brain and the ______________ __________ of cord

2. Are _______________ to promote flow of CSF

ii. Microglial = _____________________
b. Macroglia in the CNS: ______________________, ______________________
i. Astrocytes

1. Form _____________________
a. Gatekeeper – determines which nutrients pass in/out

2. Electrolyte balance of extracellular space in CNS

3. Produce neurotrophic factors

4. Recycle ________________________
5. Form _____________ after CNS damage (=gliosis)

6. Vascular end-feet
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Branch out and wrap around blood vessels (around capillaries, which are 1 cell thick)

7. Neuronal end-feet

a. Come in contact w/ cell bodies

8. External limiting/GLIAL membrane and…

9. Internal limiting membrane – in contact w/ ependymal cells

ii. Oligodendrocytes

1. Form and maintain CNS ______________ 
2. FEW/MANY processes

3. Surrounds SINGLE/MULTIPLE axon(s)
4. Surround cell bodies but no myelin here

5. Myelin within processes

6. Flattens out and wraps around
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PNS macroglia: ​​​__________________ cells, ​____________aka____________ cells
i. Schwann Cells

1. Form and maintain PNS ________________
2. Surrounds part of one myelinated axon (about 1 mm)

3. Myelin within lamellae (layers) that surround axon

4. ______________ – outer layer

5. Nodes of _______________ – myelin interrupted b/t 2 schwann cells

6. _____________ damaged axons

7. Flattens, rolls around, nucleus out to side

8. Unmyelinated axons found myelinated in bundle…shwann cell gives big hug 
ii. Capsular/Satellite Cells

1. Surround cell bodies in _________ & ________________ ganglia

2. _____________ neurons from environment
VII. Structural components of neurons

a. Cell body

i. Metabolic center

ii. Contains

1. ___________ (nucleoplams, chromatin, nucleolus)

2. _________ (mitochondria, golgi apparatus, lysosomes, Nissl bodies – clumps of rough ER)
a. Neurofibrils – arranged longitudinally in cell body, axons, & dendrites

b. Axon

i. Transport impulses AWAY FROM/TOWARD cell body

ii. Length: Vary fm microns to meters 

iii. Branch into collaterals, preterminals, & terminals

iv. Smooth surface

v. Covered by supporting cells and frequently myelin

c. Dendrite

i. Receive impulses and transport them AWAY FROM/TOWARD cell body

ii. Length: microns, usually not more than a millimeter

iii. Vary from simple to complex branching (arborizations)

iv. Surface smooth or spiny

1. Spines increase ______________ to provide for more synapses

v. Myelinated?? YES/NO
VIII. Morphology of neurons

a. Multipolar ( ________________ pathways
i. _______________ dendrites off cell body

ii. Located in the rest of the pathways…motor

b. Bipolar ( SPECIAL/GENERAL senses
i. One dendrite, one axon off cell body

ii. Located in Visual, auditory, vesitibular, olfactory  pathways  
iii. RELAY/REFLEX circuits

c. Unipolar ( SPECIAL/GENERAL senses
i. One axon

ii. Located in ganglia and some cranial nn (general sensory)

d. Axon hillock –part of cell body that lacks ER

IX. Axonal transport (synaptic transmission)

i. Anterograde axonal transport

1. AWAY FROM/TOWARD cell body (distally)

2. Carries nutrients distally (for axonal growth, maintenance)

a. Can grow 1-2 mm/day

3. For release of synaptic vesicles (containing NTs)

ii. Retrograde Axonal Transport 

1. ____________ used/worn out material to cell body for restoration

2. Entry route for toxins & viruses (herpes simplex, rabies, polio)

3. Used for uptake of neurotrophins (‘neuron food’)

X.  Types of Neural synapses

a. Neuron – Neuron

i. Excitatory or inhibitory

b. Neuron –Muscle

i. Always EXCITATORY/INHIBITORY
c. Neuron – Gland 

i. Always EXCITATORY/INHIBITORY
XI. Factors that affect velocity of propagation of action potentials

a. Diameter of axon

i. Bigger diameter = SLOWER/FASTER conduction velocity

b. Myelin thickness 

i. Thicker myelin = SLOWER/FASTER conduction velocity

XII. Types of impulse propagation that occur with myelinated & unmyelinated neurons

a. Unmyelinated 

i. SMALLER/BIGGER diameter (Type IV motor or type C sensory)

ii. Na+ and K+ conductances & __________________ impulse propagation b/t adjacent axonal membrane segments leads to FASTER/SLOWER impulse transmission

b. Myelinated

i. SMALLER/BIGGER diameter

ii. __________________ Na+ and K+ conductances b/t edges of myelin sheath = FASTER/SLOWER transmission

1. ​​​​​​​______________ conduction occurs b/t nodes of ranvier
a. Fast transmission due to low intermodal capacitance and concentrated Na+ channels at the nodes allow action potential to jump b/t nodes
