AP Biology

 Nervous Systems – Part 3
(Associated Learning Objectives: 2.10, 2.11, 2.28, 3.34, 3.35, 3.36, 3.37, 3.38, 3.39, 3.43, 3.45, 3.47, 3.49)
Important concepts from previous units:

1) Diffusion is movement of a molecule from high concentration to low concentration without energy usage.
2) Ligands can cause conformational shape changes in receptor proteins.
3) Different ligands cause different responses in target cells.
I. Synapses – These are the gaps between neurons or between neuron and effector cells.

A. There are two types of synapses that exist:


1. Electrical – These require direct contact of cells for continuous electrical flow from cell to cell. 


2. Chemical – These are the most common in animals.



a. These require a neurotransmitter (chemical ligand) to deliver the message across the synapse.



b. The signal goes Electrical Energy ( Chemical Energy ( Electrical Energy.
II. Steps involved in the Nerve Impulse conversion: (This is one way flow.)

Step 1: Depolarization of axon terminal membrane. (The nerve impulse hits terminal cell membrane.)


Step 2: Voltage –gated ion channels open up behind the terminus to allow Ca++ to rush into the cell because of the

                              terminal membrane getting hit by the electrical impulse.

Step 3: Ca++ push the synaptic vesicles, containing the neurotransmitter, toward the cell membrane.

Step 4: The vesicles fuse with the cell membrane and release the neurotransmitter into the synapse.

Step 5: The neurotransmitter diffuses across the synapse.

Step 6: The neurotransmitter binds with protein receptors on the post – synaptic neuron or effector cell membrane.

Step 7: The binding causes the receptor proteins (which may be a Na+ chemical gated channels) to change shape and open.

Step 8: The Na+ floods in causing depolarization in the post-synaptic neuron.

Step 9: Cholinesterase will break down the Acetylcholine causing the receptor proteins to close back.
III. EPSP – Excitatory Post Synaptic Potential - This refers to the ability to generate a nerve impulse.(Turn on.)
IV. IPSP – Inhibitory Post Synaptic Potential - This refers to the inability to generate a nerve impulse.(Turn off.)
V. Summation – this term refers to the adding of dendrite stimuli together to reach the threshold potential in the cell body.


(Think of the funnel example, it condenses into one area.)
VI. Neurotransmitters (ligands) in the human body:

A. Acetylcholine


1. Most common –This is mostly for making muscles of the PNS contract .


2. In the CNS – It can be excitatory OR inhibitory.

B. Biogenic Amines - These are large amino acid chains.


1. Epinephrine – speeds up body functions. (Such as breathing, metabolism, heart rate)*



2. Norepinephrine – also assists with speeding up body functions.*




* These two together are called your “fight or flight response”.


3. Dopamine – This is your happy neurotransmitter. #


4. Serotonin – This is your sleep neurotransmitter. #



# These are out of balance in ADD, Schizophrenia. LSD and Xtasy mimic these neurotransmitters.

C. Amino Acids - These are small amino acid chains.


1. GABA‘s– These are inhibitory. (Think… PLEASE stop gabbing to me.)


2. Neuropeptides



a. Substance P – Relays pain stimulus.



b. Endorphins – These block substance P. They are responsible for your “second wind”.




i. morphine/heroin drugs mimics these neurotransmitters.

D. Gases – these work by diffusion in a general area.


1. Nitric oxide (NO) – Inhibits muscle contraction and nerve signaling; therefore no pain. (A.K.A. Laughing gas.)


2. Carbon Monoxide (CO) - Inhibitory






