Synapses Notes {Use the “Crash Course” video on Synapses to complete these notes.  https://www.youtube.com/watch?v=VitFvNvRIIY }

A ___________________________is the meeting between 2 neurons; communication link

___________________________= structure of the nervous system
___________________________= turn this structure into a system.  Strength and purpose lies in their connections. 

Synapse= means ______________________________________________________ It is a junction or crossroads

___________________________sends ___________________________messages into the end of an axon  ___________________________- converts it into a different type of signal and passes it to another neuron

Brain has: ___________________________neurons- Each one has ___________________________synapses—so there are ___________________________trillion synapses in the brain. 

___________________________ can change and adapt in response to neuron firing patterns
· can strengthen/weaken dependent upon use
· allow you to learn and remember
· root of all  psychological disorders
· why illicit drugs and abused and addictions occur


Nerve cells have 2 settings for communication:
	1.  ___________________________- send to all cells; immediate
2.  ___________________________- send to certain cells; slower; more often easier to control

Electrical Communication
· ___________________________ ion current flows directly from the ___________________________of 1 nerve cell to another through small holes called ______________________________________________________
· Fast because the current is never ___________________________from the prime electrical state into another signal
· ___________________________and ___________________________can trigger many cells that act together (similar to muscle cells of the heart)
· An action potential in ___________________________will generate an action potential in the all the other cells across the synapse
· good in the heart
· bad in the body because all the muscles and nerves would be stimulated at 1 time.

___________________________ Communication
· More abundant, ___________________________, more precise and selective
· Use ______________________________________________________ (chemical signals) diffusing across the synaptic gap to deliver message
· Advantage is that it can convert the signal in ___________________________
· electrical  chemical  electrical
· This allows for different ways to ___________________________ the synapse
· Signal can be modified, amplified, inhibited, or split immediately or over a longer period of time

2 Parts to Chemical Communication
1.  ___________________________Neuron- “___________________________”-- cell sends signal signal moves down ___________________________ to ___________________________ (usually the axon terminal)  terminals hold __________________________________________________loaded with neurotransmitters

2.  ___________________________Neuron- “___________________________” – accepts neurotransmitter in ___________________________region (usually on dendrite) {don’t directly touch, separated by synaptic gap or cleft}

Chain of events for release, diffusion, and reception of neurotransmitter in order to transmit signals:
1. ___________________________activated Na+ and K+ channels in a wave down axon
2. signal travels to ___________________________ terminals
3. activates voltage-gated ___________________________channels at presynaptic terminals
4. channels open and release ___________________________into neuron’s cytoplasm
5. flow of Ca+ causes the synaptic vesicles to merge with cell membrane and release their ___________________________
6. these neurotransmitters act as couriers and ___________________________across synaptic gap
7. neurotransmitters bind to receptor sites on ___________________________neuron
8. causes ion channels to ___________________________
· depending on which ________________________________________________ binds to which ___________________________, neurons are either ___________________________ or ___________________________
· ___________________________ neurotransmitters—___________________________ the postsynaptic neuron; make it more positive (+) and bring it closer to the action potential threshold of -55mV
· ___________________________ neurotransmitters—___________________________ the postsynaptic neuron; make it more negative (-) and bring it farther from the action potential threshold of -70mv.  This also makes it harder to excite this portion of the neuron.

**** 1st neuron (presynaptic neuron) converts ___________________________ signals into ___________________________
{steps #1-7}

**** 2nd neuron (postsynaptic neuron) converts it ______________________________________________________in order for it to become an action potential again. {step #8}

Any region of a single neuron may have hundreds of synapses, each with a different inhibitory or excitatory neurotransmitter.  

The likelihood of the postsynaptic neuron developing an action potential depends on the sum of ______________________________________________________in that area. 

There are over ___________________________ different kinds of naturally occurring neurotransmitters in the body.  Each one has a different function. 

Neurotransmitters don’t stay bonded to receptors for longer than a few milliseconds.  Then, they are released and either degrade or are recycled. 

Some diffuse back across the synapse and are reabsorbed by the presynaptic neuron.  This is called ___________________________.  

Others are broken down by ___________________________in the synaptic cleft or are sent away from the synapse by diffusion.  

Drugs

Drugs either ______________________________________________________the production, release, and reuptake of neurotransmitters.  Some can also ___________________________neurotransmitters. 

Cocaine- targets 3 major neurotransmitters:  ___________________________, ___________________________, and ______________________________________________________

· ___________________________- inhibitory, regulates mood, appetite, circadian rhythm, and sleep. Antidepressants stabilize moods by stabilizing serotonin release.

· ___________________________- influences emotion and attention, makes you “feel good” 

· ___________________________- triggers fight or flight response, increases heart rate, primes muscles to run

Cocaine ______________________________________________________by binding to receptors, especially targeting dopamine.  Chemicals accumulate so person feels euphoric, paranoid, and jittery.  This flooding of synapses with the neurotransmitters will eventually deplete the body’s natural supply.

[bookmark: _GoBack]These types of drugs trick the brain.  Eventually, the brain will adapt so synapses will accept how all the extra chemicals feel and the number of receptors will ___________________________.  This will mean that it will require more dopamine (or cocaine) to function normally.  
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