
 

 

Week 8 & 9 & 10: Pharmacology and the Mind  

Lecture 1: Basic Introduction to Psychopharmacology 
Neurons 

 

Neuron fires an action potential → all or none.  

~ 100 billion neurons in the brain  

~ 0.15 quadrillion synapses in the cortex 

 

 

 

 

 

Neurons have a cell “membrane” that acts like a wall preventing things from entering or leaving the neuron.  

The cell wall has two layers with the fatty tails inside of each layer sticking together. 

Because of the fatty inside layer, fluids and other chemicals like neurotransmitters are not able to pass through.  

Receptors 

Receptors located on the outside of the cell membrane allow the released neurotransmitters to influence the post-

synaptic neuron. 

Two types of receptors: 

− Ion Channels 

- Ion channels act like a “gate” for ions. 

- When a neurotransmitter binds to the receptor outside the neuron, this causes 

the gate to open and ions (+ve and -ve charged molecules), can flow through. 

- Channels are normally “selective” and only allow one or a few types of ions to pass through when they are 

open (e.g. a calcium ion channel).   

− G-Protein coupled 

- work through second messengers. 

- When the neurotransmitter binds to the receptor it activates a “second 

messenger system” that can either open a channel or cause other things to 

change within the cell (e.g. DNA being transcribed and new proteins being 

made). 

Receptor specificity: Each receptor can generally only be activated by one neurotransmitter (or a drug that is 

designed to mimic that neurotransmitter) by undergoing a conformational change in shape. 

They also have a very specific function/action. When a neurotransmitter binds to the receptor this will trigger the 

same event every time (either opening a channel or triggering a second messenger event). 

Neurotransmitter vs Neuromodulator 

▪ Neurotransmission: A chemical substance released from a neuron at an anatomically specialised junction 

(synapse), which diffuses across a narrow cleft to affect one or sometimes two postsynaptic neurons, a muscle 

cell, or another effector cell.  

   Either EXCITATORY or INHIBITORY and serves rapid (millisecond), precise, point to point communication 
(Note: sometimes ‘neurotransmission’ is used as an umbrella term for both neurotransmission and neuromodulation) 

▪ Neuromodulation: A chemical substance released from a neuron in the central nervous system, or in the 

periphery, that affects groups of neurons, or effector cells that have the appropriate receptors. It may not be 

released at synaptic sites, it often acts through second messengers and can produce long-lasting effects. 

     Describes slower (milliseconds to seconds) processes that alter the subsequent responsiveness of neurons 

Neurotransmitters and neuromodulators can activate, inhibit or modulate neuronal activity. 

Excitatory neurotransmitters: found in most of the long projection neurons throughout the cortex. 

Inhibitory neurotransmitters: Most short local neurons are inhibitory, so they form a dense web around and 

between the excitatory neurons. 

Neuromodulation 

• Presynaptic: Alters neurotransmitter release 



 

 

• Postsynaptic: Alters neurotransmitter action (e.g. alters excitability/ firing pattern) 

• Neuromodulation may cause changes in neural function or structure (i.e. sustained neuromodulator activity can 

drive changes in the brain related to synaptic plasticity).  

Serotonin                                                        Noradrenaline/NA/Norepinephrine                    Dopamine 

   

 

 

 

 

 

 

 

Acetylcholine (Ach) 

 

 

 

 

 

 

 

 

 

 

Psychopharmacology: the study of drug induced changes in psychological state (mood sensation, thinking & 

behaviour) 

Cycle of neurotransmitters 

1. Synthesis 

2. Release from synaptic vesicles 

3. Binds to receptors 

4. +/- influence on post synaptic neuron 

5. Broken down by enzymes 

6. Reuptake of transmitter 

7. Formation and storage in synaptic vesicles 

Drugs can effect all of these stages 

 Drugs act by “mimicking” natural neurotransmitters or neuromodulators. 

 Can act as AGONISTS activating the receptor like the natural compound. 

 Or can act as an ANTAGONIST blocking the receptor and preventing the natural compound from activating it.   

Neurotransmitter function can be altered by increasing or decreasing synthesis of the neurotransmitter. 

Neurotransmitter synthesis and transport to the synapse is relatively slow. But, the neurotransmitter action is 

extremely fast because it sits ready for release. 

Non-traditional neurotransmitters (peptides, nucleosides, lipids, gases)  

DO NOT satisfy ALL criteria for a Neurotransmitter 

▪ Present in presynaptic terminals 

▪ Released from presynaptic terminals after neuron fires 

▪ Existence of receptors on postsynaptic neurons 

Hormones: Signaling molecules produced by glands and transported through the blood to regulate physiology 

(muscles, neurons, etc.) and behaviour.  

Psychology vs Pharmacology 

• Pharmacology can effect psychology Natural neurotransmitters and artificial drugs can clearly effect mood, 

cognition & behaviour 



 

 

•  Psychology can also effect pharmacology Emotional or stressful events, thoughts and behaviour effect us 

BECAUSE they influence our neurotransmitters.  

SUMMARY: 

- Neurons communicate through neurotransmitter release at synapses 

 


