HOW AN AXON TRANSMITS A SIGNAL FROM THE CELL TO THE SYNAPTIC BULB

Resting potential – the electrical charge across the membrane of an axon when the neuron is NOT sending a message.

At rest, a neuron is more negative than its surroundings (@-70mvolts).

How does the membrane maintain this charge?

Sodium potassium pump – works along the membrane of the axon.  Pumps out 3 Na+ ions for every 2K+ ions pumped in.

Overall, inside stays more negative than its surroundings.

 When a signal needs to be sent or transmitted down the axon, an Action Potential must be generated.

THREE PHASES OF AN AP

1.  Depolarization:

Voltage sensitive gates closest to the cell body open and allow Na+ ions to rush inside.  This rush of + ions makes the membrane more + than its surroundings (@ +30 to 55 mvolts).

Depolarization at the 1st gate must meet a Threshold Potential to cause the next gate to open.  Gates must continue to open to continue sending the signal down the entire axon.

2.  Repolarization:

Once the next gate opens, the previous gate starts to close.  This stops the Na+ from getting in the neuron  - the neuron tries to return to RP using the sodium potassium pump.

3.  Hyperpolarization:

For a brief moment the neuron becomes more negative than it should be (@ - 80 to - 90 mvolts) before returning to Resting Potential.

THE SYNAPSE

The synapse is the space between the synaptic bulb (presynaptic neuron) and the dendrites (postsynaptic neuron) of the next neuron.  It can also be the space between a neuron and an organ, gland, muscle etc

Presynaptic neuron:

Has chemicals called neurotransmitters stored in it.  When an AP reaches the synaptic bulb, Ca2+ ions are released.  These ions fuse the vesicles containing NT’s to the membrane.  Exocytosis of the NT’s then occurs and they are released into the synapse.

The NT’s make their way across the synapse to the postsynaptic membrane where they bind to specific receptors.

After passing on the message, many NT’s can be recycled and reused.

 What happens once the postsynaptic membrane receives the NT’s?

POSTSYNAPTIC MEMBRANE

Here, the message from the NT’s is assessed to determine if the message should be sent or if it is unnecessary.

The message will generate one of these:

1.  Inhibitory Postsynaptic Potential (IPSP) –


no message sent on, no AP generated at the 


1st voltage sensitive gate.

2.  Excitatory Postsynaptic Potential (EPSP) – 


The message is important so an AP is started 


and the message starts to move down the 


axon.

