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BIOPSYCHOLOGY: FOR AN UNDERSTANDING OF DRUG EFFECTS
I.  The Nervous System

II.  Neurotransmitters

III.  Divisions of the Nervous System

Nervous System

· Neurons & Glia Cells
· Transmission of Impulses

· Basic Concepts

· Transmission Within a Neuron

· Synaptic Transmission

Typical Animal Cell
· Endoplasmic Reticulum - work surface & channel system

· Golgi Complex - packaging centers

· Ribosomes - make proteins

· Mitochondria - power plants

· Lysosomes - packages of digestive enzymes

Neuron - Parts Summary:

· Cell Body & Nucleus
As in all cells, these help keep the cell alive & enable it to reproduce.

· Dendrites
Receive messages from adjacent neurons.

· Axons
Transmit messages through the neuron.

· Terminal Buttons
Send messages to adjacent neurons.

Myelinated Neurons & Saltitory Conduction
· Dead Schwann cells (a type of glia cell) form an insulating sheath around many axons called a Mylin sheath.

· Information transmission in myelinated cells occurs more rapidly than in unmyelinated cells and is called Saltitory Conduction.

· Multiple Sclerosis - A disorder where the myelin deteriorates for unknown reasons.

Basic Concepts

· Ions - Are simply “charged particles”.

· The Cell Membrane – a phospholipid bilayer with proteins embedded.
Transmission Within A Neuron

· Resting Potential

Inside of the neuron is slightly negative with respect to the outside.

· Graded Potentials
· Stimulation produced change in the resting potential.

· Graded means the change mirrors the amount of stimulation.

· Are two kinds:

· Hyperpolarization - increased polarity (voltage difference).

· Depolarization - decreased polarity.

· Threshold

· Refers to the voltage level that needs to be reached for an action potential to occur.

· While the resting potential of the cell is about -70 mV, the threshold is about -60 to -65 mV.

· Action Potential
· A large enough depolarization causes the inside of the cell to become positive with respect to the outside at the point of stimulation.

· Is contagious & results in the info being carried down the length of the cell.

· Is all-or-none.

· Summary
Synaptic Transmission

· The Synapse, Closeup, Exocytosis, Overview, Summary

· IPSP’s & EPSP’s

· Types of Synapses

· Excitatory

· Inhibitory

· Spine

· Summation Effects

· Spatial Summation - Two small EPSP’s that occur in close proximity add together to create an action potential.
· Temporal Summation - When two EPSP’s occur in rapid succession, the postsynaptic neuron doesn’t have time to recover completely from the first stimulation & an action potential results.
· The Sex Life of a Neuron

Synaptic Transmission - Steps

· Must be an action potential in presynaptic neuron.

· Molecules involved in transmitter synthesis must be transported into cell.

· Transmitter must be synthesized.

· Transmitter must be stored (in vesicles).

· Transmitter must be released into synapse.

· Transmitter must interact with receptors in membrane of postsynaptic neuron.

· Transmitter must be deactivated (by reuptake or breakdown).

Neurotransmitters

· Chemical Criteria

· Types

· Transmitter Systems: Synthesis & Deactivation

· Acetylcholine

· Serotonin

· Catecholamines

· Some Drug Examples

· Mechanisms of Drug Action

Chemical Criteria for Neurotransmitters 

· Should be found in the presynaptic cell.

· Presynaptic cell should have the enzymes to make it.

· A method for its deactivation should exist.

· Its application to the postsynaptic membrane should work.

· Following stimulation of the presynaptic cell, it should be present in the synapse.

Acetylcholine - Deactivation

· Acetylcholine
· Occurs by breakdown (i.e., no reuptake).

· Relevant enzyme is Acetylcholine Esterase (AChE). 
· Found in the neuromuscular junction & in areas of the brain involving memory.
· Serotonin
· Occurs primary by reuptake.

· MonoAmine Oxidase (MAO) does do some breakdown. 
· Used in brain areas that regulate sleep, mood, & appetite.
· Catecholamines
· Occurs primary by reuptake.

· Breakdown does occur though.

· There are two relevant enzymes:

· MonoAmine Oxidase (MAO)

· Catechol-O-methyltransferase (COMT)

Mechanisms of Drug Action I

1. Neurotransmitter Synthesis
may increase or decrease synthesis of neurotransmitters.

2. Neurotransmitter Transport
may interfere with transport of neurotransmitter molecules to terminal buttons.

3. Neurotransmitter Storage
may interfere with storage of neurotransmitter in the synaptic vesicles.

4. Neurotransmitter Release
may cause terminal buttons to prematurely release neurotransmitter into the synapse.

5. Neurotransmitter Deactivation
may influence the breakdown of neurotransmitters by enzymes.

6. Neurotransmitter Reuptake
may block reuptake of neurotransmitters into the axon terminals.

7. Receptor Activation
may activate a receptor site by mimicking a neurotransmitter (i.e., an agonist).

8. Receptor Blocking
may cause a receptor to become inactive by blocking it (i.e., an antagonist).

Divisions of the NS

· Overview

· ANS

· Brain
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