General design of the nervous system.
The centreal nervous system controls various bodily activities by controlling the contraction of various muscles (skeletal and smooth) and secretion by both exocrine an dendocrine glands.

Parts of the brain you should know

Frontal eye field

sensormotor area

parietal lobe

visual cortex

visual association

auditory association, including werncke’s area in the left hemisphere

auditory

temporal lobe

broca’s area (in left hemisphere)
prefrontal area.

Very fine movements require larger amounts of real estate in the brain.

General organization of the nervous system.

Central Nervous system


Brain – Crainal Nerve


Spinal Chord – Spinal Nerve

Peripheral nervous system connects the brain and spinal cord to the rest of the body.


Autonomic


somatic

The somatic nervous system includes all nerves controlling the muscular system and external sensory receptors.  External sense organs (including skin) are receptors.  Muscle fibers and gland cells are effectors (since they prerform the functions dictated by the nerve signals).

The autonomous nervous system controls the smooth muscles, glands and other internal bodily systems such as the heart, the smooth muscle in the intesting, bladder, and uterus among others.  The ANS is divided into two systems – the sympathetic and parasympathetic nervous systems.


Sympathetic nervous system:  Fight or flight – will prepare for an emergency, such as being chased by a lion.  Heart beats faster, contraction of arteries, increase in blood pressure.

Parasympathetic nervous syste:  Acts in opposition to the sympathetic nervous system.

Structure of the neuron:

The CNS contains > 100 billion neurons

The incoming signal enters the neuron throught synapses mainly on the neuronal dendrites, but also on the cell body.

The output signal travels by way of a single axon, leaving the neuron, but this axon has many separate branches to other parts of the nervous system or peripheral body.

Parts of the neuron: dendrite, nucleus, cytoplasm, membrane, axon, synaptic vesicle, receptor.

Structure of the Neuron

The synapse is the junction point from one neuron to the next and therefore an advantageous site for control of signal transmission.

The Resting Potential

Remember the Nernst Equation, which accounted for inside and outside concentrations.

The full nernst equation is:
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The resting membrane potential is -65 mV typically, but we calculated -80 mV from the Nernst Equation.

If you don’t take into account sodium, youi are off.

The Goldman Equation:
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, where Pr is permeability of the ion, and the sum is over different ion types, e.g., potassium, sodium, etc.

Patch Clamp Recordings from Single Channels

Individual channels open quickly

They then inactivate (close) after about 1 ms.

Many channels generate the action potential

When you sum up the individual currents they form larger currents.

The more channels there are, the larger the current.

Action potential conduction

1. initiated in axon

Active propagation in un-myelinated axons

The action potential is continually regenerated as it travels.

Depolarization activates sodium channels

Can only travel in one  direction

· get refractory period after the action potential.

· myelinization is similar to increasing the shunt resistance from a capacitor – the smaller the resistance to ground, the more rapid the discharge of the capacitor.

Myelinated axons:

· Myelin insulates segments of axon

· Action potentials can only be generated at Nodes of Ranvier

· Action potential jumps from one node to the other node

· This is called saltatory conduction

Saltatory conduction


Conduction is passive between nodes


some current leaks, and the current decayse exponentially

The current that makes it to the next node can trigger an action potential

· It must be above the threshold for an AP at the next node.
The decay of the depolarization as a function of distance from the AP is exponential

Factors affecting conduction velocity

1. Size:  Large diameter fibers conduct faster

Sometimes synapses are electrical

Gap junctions are electrical synapses


Connexons make a pore


Can go both directions

Most synapses are “Chemical”

They use a neurotransmitter as a messenger.

Presynaptic nad postsynaptic elements

synaptic

cleft

vesicles

activer zones

receptors

NT binding to receptors causes …

Advantages of chemical communication

Amplification of the signal

A brief presynaptic action potential can trigger large postsynaptic response
Gap junctions cannot do this

Diversity


There are many different types of neural transmitters

The acetylcholine receptor

Have keys and locks


Synaptic Potentials

The synaptic responseis a post-synaptic potential”
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