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1 

Introduce that everyday we consume plant extracts in 
our food, drinks and medications. Some of these contain 
chemicals produced by plants that have psychoactive 
effects.  
Explain that psychoactive chemicals act on neurons 
(nerve cells) in the central nervous system where they 
alter brain function, resulting in changes in pain 
perception, mood, consciousness and behaviour.  
Discuss the history of medicinal and recreational use of 
drugs sourced from plants and the consequential 
problem of addiction. This is because they act on areas 
of the brain associated with reward and pleasure 
pathways.  
Emphasise that the ability of plant chemicals to produce 
both their positive and negative effects is due to the fact 
that they can affect neuron activity.  

 

 
Brain dissection 

 
Examine nerve 
cells under a 
microscope. 

 
 

 

 
 
 

2 

Briefly introduce some common drugs derived from 
plants.  
 
Explain that in order to understand how these drugs act 
on our neurons and effect how we think, feel, perceive 
and behave we need to understand how neurons 
normally work and communicate with each other. 

 

Research a plant 
product that is 
psychoactive. 

 
Explore the drug’s 

use in different 
cultures, history 
and discovery. 

 

 

 
 
 
 

3 

The purpose of this slide is to learn some basic parts of 
the neuron. Emphasise that neurons are specialised 
cells that have two unique cell extensions that are 
involved in neuronal communication. The first of these 
are what we call dendrites. Dendrites receive signals 
from neighbouring neurons. The second is the axon 
which sends signals on to the next neuron in a pathway. 
The signalling between neurons occurs between the 
axon of one neuron and a dendrite of the next neuron. 
The space between the axon and the dendrite, across 
which this signal travels, is called the synapse. The 
synapse is not a physical object but rather just a gap 
between an axon and a dendrite. 

 

 
 

Build models of 
neurons to make 
a nerve pathway. 

. 

 Introduce nerve pathways as the communication super  



 
4 

highways of our body. Emphasis here is on the fact that 
neurons use two types of signals to pass on information, 
namely electrical and chemical signals. Electrical 
signals are used to pass the information along the 
neuron itself, whilst chemical signals are used to pass 
information across the synapse from one neuron to 
another. 
After receiving a chemical signal from a neighbouring 
neuron the signal is turned into an electrical signal that 
travels along the neuron until it reaches the axon 
terminal where the signal is converted back into a 
chemical signal that travels across the synapse to the 
dendrite of the next neuron. The chemical signal is then 
converted into an electrical signal that travels along the 
neuron and so on. The neuron before the synapse is 
called the pre-synaptic neuron and the neuron after the 
synapse is called the post synaptic neuron. Indicate that 
the focus will be on the chemical signalling that occurs 
at the synapse because this is where the chemicals or 
drugs from plants can interfere with neuron activity. 

 

5 Transition slide  

6 The electron micrograph shows the axon of the pre-
synaptic neuron, the dendrite of the post-synaptic 
neuron and the space between them that we call the 
synapse. You can see little circles in the axon end. 
These are vesicles that contain the neurotransmitters 
that will be used to relay the message across the 
synapse from the axon of the pre-synaptic neuron to the 

dendrite of the post- synaptic neuron. 
 

 

7 This slide looks more closely at synaptic transmission. 
The following can be discussed in relation to the 
animation, with the binding of the neurotransmitter to a 
receptor to be emphasized. When an electrical signal 
reaches the end of the axon of the pre- synaptic neuron 
it causes the release of neurotransmitters into the 
synapse. The neurotransmitters then cross the synapse 
and binds to receptors on the dendrite of the post- 
synaptic neuron. This chemical message is then 
converted back into an electrical signal. 

 

 

8 Transition slide  

9 Once the neurotransmitters have done there job they 
are released from the receptors and taken back up into 
the pre- synaptic neuron via re-uptake channels where 
they can be reused the next time an electrical signal 
passes along the axon. 

 

There are other 
ways that 

neurotransmitters 
are removed from 
the synapse that 
can be explored 

including enzyme 
break down. 

10 Transition slide  

11 The emphasis in this slide should be that the 
neurotransmitter has to be the right shape to bind to the 

 



receptor and pass the message on. 
 
Just like a key has to be the right shape to fit a lock to 
unlock a door. In order for the chemical or molecule to 
act on a receptor it must be complementary in shape to 
receptor. That is the neurotransmitter needs to fit the 
receptor.  

 

12 Transition slide  

13 Emphasis here is that neurons use a wide range of 
neurotransmitters to send signals to one another and 
that each one has its own specific receptor which it can 
act on. GABA is different to the other neurotransmitters 
already discussed, in that when it acts on its receptor it 
actually prevents the generation of the electrical signal 
and thus stops the message or information flowing on. 

 

. 

14 This slide invites a discussion of the reward pathway. 
The Reward pathway connects neurons in primitive and 
emotional areas of the brain. It evolved to make animals 
feel good about doing things that enhanced survival 
such as eating, drinking and mating. Two powerful 
neurotransmitters stimulate the reward pathways: 
dopamine and serotonin. Overstimulation leads to 
addictive behaviour. Unfortunately, many drugs that we 
use both medicinally and recreationally act on neurons 
in the reward pathway and thus can be highly addictive. 

 

  

15 Emphasis: all drugs, just like neurotransmitters are 
chemicals and each has its own unique shape. If that 
shape is similar to the shape of a chemical normally 
found in the brain then the drug can act on the receptor 
that the brains own chemical or neurotransmitter 
normally acts on. Basically drugs trick the brain into 
thinking that they are the chemicals normally found in 
the brain. One example is the ability of THC, a molecule 
found in the cannabis plant to mimic the brains own 
natural chemical anandamide. THC is able to bind to the 
cannabinoid receptors that anadamide normally acts on. 
In the interactive part of this program you will explore 
more specifically how some drugs can affect neuron 
activity. 

 

. 

16 The following slides (16-23) provide information but 
there are a few other points of interest you may wish to 
talk about. Morphine is the bench mark pain killer 
against which all other pain killers are measured 

For any of the 
following drugs 
students do a 

research project 
exploring history, 
discovery, uses, 

positive and 
negative effects, 

etc. 

  

17 I like to ask students what the downside of treating  



morphine addiction with cocaine might be such as the 
patient might get addicted to the cocaine. 

 

18 Emphasise that many of the negative side effects are 
due to the way in which THC is taken. Smoking which 
causes cancer, heart disease etc. 

 

 

19 Emphasise that many of the negative side effects are 
due to the way in which nicotine is taken. Smoking 
which causes cancer, heart disease etc. Nicotine is the 
plants own insecticide  

 

 

20 Caffeine  

21 Corkwood is an Australian native plant that has been 
used for thousands of years by the Aborigines to treat 
stomach cramps and other spasmodic activity in the 
digestive system. However there can be quite serious 

side effects from its use. In the first half of the 20th 

century, drug companies began work on developing a 
safe, medication that could reduce stomach pain. They 
altered the chemical structure of scopolamine so that it 
was still able to act on the digestive system but was no 
longer able to enter the brain where it can cause many 

negative side effects such as confusion. 
 

 

22 It should be noted that the processes involved in the 
making of chocolate tend to break down or remove 
many of the psychoactive chemicals and it is only trace 
amounts that may remain. 

 

 

23 The student interactive PowerPoint on psychoactive 
plant molecules is available on the GTAC website. 

 

 

 


