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Goals:
· Neurons, how they work, how they send signals to eachother, how they’re connected.
· Nervous system starts from the spinal chord and goes up to the lower brain.

· Biological Psych: looks at the interaction of feeling an what is actually going on cognitively. 
· Eg when you touch yourself – how you feel vs what is going on cognitively.

· Behaviour geneticists: 
· Look at how a genetic behaviour affects you and make you respond.

· Physiological psychologists:
· deal with 
· There’s a wash of hormones of various types that are constantly washed over our body and modify the sense of neurotransmitters.

Note: all psychology is biology. There is a mind that’s washed with a number of hormones, and we cannot have a mind without a nervous system.

Humans vs Computers:
· There are neurons along the whole body, and the difference is that humans have millions of inputs and outputs (signals) and a lot of things going on in the mind that isn’t translated in physical motions, not processes like a computer.

The Neuron (smallest unit)
· Cell Body, or Soma
· Has a cell nucleus with chromosomes that can divide and such. Blood supply feeds oxygen and sugar to the brain.

· Axons
· Do the transmitting, or “speaking.” 
· Transmits information to other neurons, muscles, and glands.

· Dendrites
· Do the receiving information, or “listen.” Receive information from other neurons.

· Neuronal speed of transmission
· 3 – 250 km/h. With us, if a mosquito lands on our arm, the nerves pass signals from the arm to the brain, the brain must then figure out a counter-reaction to swat the mosquito.
· The reaction time faster in smaller nervous systems
· Computer transmission speed: 120000-250000 km/h

· Protective coating (MYELIN) can speed up transmission

Note: What makes this all complex is that there’s dozens of dendrites on one cell and at least one axon that has a number of branches on it. This means that each axon branch sends signals to many different cells (which receive inputs from all other neurons). It’s a complex web of things, and it is nowhere near simple. There’s a constant flow of info.

Myelin
· When the sheath gets disrupted, the ability for you to control motor neurons becomes limited
· eg Parkinsons or MS

Communication
· When the cell decides to fire or send a signal down the axon, the signalling comprises both electrical and chemical changes. It’s not only an electrical circuit as seen in a computer. 
· Once the signal travels down the axon and needs to get to the dendrite, there is a gap there (SYNAPSE), and to go from the axon’s terminal end to the dendrite, the excited lectrical potential needs to send chemicals to the receiving neuron so that the signal gets passed.

Synapse
· we start with an electrical signal
· signal travels down the axon and goes to the terminal end
· the transmitters wake up and shoot out of the end of the axon and excite the dendrite
Note: this is electrical, and then chemical!

Action Potential
· It is an impulse that charges down the axon
· Occurs only when the electrical signal of the feeding signal give a “go” and then generate an action potential
· It’s either firing or no. All or none potential
· It always sends the signal with the same action potential.
· Neurons that respond: neuron sends a signal down, and then the neuron tries to get back to a resting state, which takes 1/1000th of a second. 

Resting Potential (not examined in depth of the K+ and Na+)
· What’s going on when a signal has started: 
· Chemical change from inside the cell to outside the cell
· When this charge is initiated, some ion flow into the cell while others flow outside the cell and this changes the chemical concentrations.
· Action potential: signal passes down the axon,
· When the cell needs to rest, the ions go back to get back into a resting state and into proper concentrations.

Refractory Period
· Period of which the cell tries to set back to its initial state
· Neuron is resting, then it gets a lot of mechanical input, and it fires and all electrical charges go down the axon to the dendrite. Then the dendrite receives the chemical signals and then the dendrites need to relax.

Video #1
-myelin disrupts the movement of the action potential along the cell membrane
- electrical jumps to next region of axon
*Note: not everything transmitted is to EXCITE…

Video #2
· the combination of all the incoming excitatory and inhibitory messages determines whether the neuron will fire, and there can be hundreds of inputs at the same time

Anatomy of Synapse:
· No physical connection between terminal and dendrite
· Synaptic Vesicle contains neurotransmitters that send messages/signals between this gap
· The way they – synaptic vesicle - work is that when they’re emitted at the end of the axon terminal, travel to the end of the pre-synaptic neuron and send neurotransmitter in and across the synaptic cloud. They go across this gap and bind to receptor sites on receiving/post-synaptic neuron in and fit in like a lock&key mechanism. Once there’s enough in place, that generates an electrical charge within the receiving neuron, who says “I’ve receive a signal from another neuron” and such
· Ending neurotransmitter activity:
1) reuptake: when they are absorbed back into the presynaptic neuron
2) enzymes deactivation: they’re broken down by enzymes in the synapse

Types of Neurotransmitters 
· Ach: neurotransmitters that act between motor neurons. Neurons that produce ACh degenerate
· Dopamine: low levels cause muscles to sometimes fire by themselves without any input from neurotransmitters.
· Serotonin: insufficient amounts of this cause it to be difficult for you to sleep. 
· Norepinephrine: “runner’s high.”
· Endorphins: They’re natural opiates. In runner’s high, your body generates natural opium (endorphins). The artificial endorphins (drugs) cause you to lessen and stop the production of your natural endorphins. You then start to feel some severe withdrawl, such as severe pains and such.

Drugs:
· Can influence the speed and effectiveness of neural transmission
· Can either excite or inhibit transmission between neurons (agonists (mimic neuro) vs antagonists (block neuro))
· Opiates vs endorphins
· Curare Poison dart venom as a “cure” for tetanus: Curare works on motor channels of the neurons and send and excitatory signal. Tetanus: All motor neurons fire at the same time, so all muscles in the body tighten out, and you can literally break your own back. Curare tells those neurons to relax, and it can actually kill pigs by getting all their muscles to relax quickly.
· Hallucinogenic drugs
· Heroin vs smoking: harder to quit smoking than to quit heroin. Smoking has long-term effects on people but it doesn’t kill you within a year, whereas heroin does.

Body’s Own Failures:
· In neural transmission, can result in serious medical conditions, such as Parkinsons.

The Nervous System (2 Basic Systems)
1) Peripheral Nervous System
· Parts outside of our brain and spinal chord. Connects the CNS to the body’s organs and muscles.
· Mostly motor and sensory nerves
· Peripheral nerves are our only contact with the outside world.
· Breaks down into 2 parts or Nervous Systems
a) Autonomic Nervous System: controls self-regulated action, things that you have no control over (internal organs and glands). This has 2 or Dual Functions:
 Sympathetic Nervous System: Arouses our body. It gets us going. The arousal can come from the internal or external system. The iris dilates to allow in more light so you can see better, your stomach stops working, your heart starts beating quickly, blood pressure rises, pancreas fills with hormones, glucose levels increase in blood, adrenal gland send out epinephrine/norepinephrine, and your bladder relaxes. There’s not much conscious control, but there is some kind of awareness.
 Parasympathetic Nervous System: Calms our body. It tells us to relax and calm down a bit. Heart rates slows down, blood pressure drops, everything goes back to a HOMEOSTATIC/resting state, decreases the energy use. There’s some brain awareness, but limited conscious control
** Note: more of one of the other is either hard on the body, or is very damaging when “hyenas are chasing you against the grassy floor and all you do is say “hey, look, hyenas are coming!” ” -_- haha. The goal is to maintain a relatively constant state of each.
b) Somatic Nervous System: controls voluntary movements of skeletal muscles. We have control over this stuff.

2) Central Nervous System: 
· Spinal chord and the brain
·  What’s going on is that there are millions of neurons (Interneurons) that feed on our senses.
· These neurons don’t have contact with the outside world DIRECTLY. They have no sense of pain directly (you could literally touch the brain and not feel any pain). 

Within the Central Nervous System:
a) Sensory neurons
· Send message from outside world up to the brain

b) Interneurons
· Have internal communications in the spinal chord

c) Motor neurons:
· Send info down from the brain

NOTE: Not just nerves affect our brhaviour and mood… Think of the endocrine system (glands) p.60

Endocrine System:
· Affect behaviour and thinking as well!
· It’s hormones can mimic neurotransmitters
· Much slower neural transmission, more minutes instead of parts of seconds, BUT there’s longer lasting effects than neural transmission
· Examples: adrenaline and oxytocin (controlled by pituitary gland at the base of the brain)
· All of the neural impulses, a “wash” of hormones, are controlled by(and in turn control) the functions of the brain
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