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Medicines and drugs from plants: ‘trumps’ card game
Introduction and context
Throughout human civilisation the plant world has provided a rich source of medicinal and recreational drugs. In the past 100 years many of the active compounds in these folk remedies have been purified, identified, studied and, in some cases, synthesised to provide effective treatments. This resource uses a ‘trumps’ card game format to provide a fun and informative way to learn about some of these plant-derived pharmaceuticals.


How to play

1. Deal out the cards between all the players. Each player should hold their cards in a pile, face down, without looking at them.

2. The first player takes the uppermost card from their stack. They read aloud the name of the drug and the plant the drug comes from. They then choose a category (e.g. toxicity) and state the value of that category for the card (e.g. 3.4). 

3. The other players then pick the uppermost card from their stacks. Each one reads aloud the name of the drug and the source plant, and then the value of the selected category.
4. The person with the highest value for that category is the winner, and claims their opponents’ cards. These cards are then put to the bottom of the winner’s card pile. 
5. This is repeated, with the winner of each round choosing the next category.
6. The game continues until one person holds all the cards and is declared the winner.
Categories

Molecular weight: weight in grams (g) of 1 mole of the substance. 

Toxicity: For ease of comparison the values given are the intravenous LD50 for mice as this value was available for all the drugs except diosgenin, where the oral LD50 is given. LD50 stands for ‘Lethal Dose 50%’ and is the dose needed to kill 50% of the mice in a test study. It is usually expressed in mg of drug per kg of body weight. Although it is a flawed measure (results can be variable and mice can react very differently to drugs than humans) it is a useful way of comparing toxicity. NB. The higher the number, the less toxic the drug
Cost per 100mg: The price of obtaining the drug legally through a pharmaceutical supplier has been estimated based on cost of the pure drug or a derivative from http://www.drugbank.ca/ or from Sigma Aldrich http://www.sigmaaldrich.com/. Where prices were given in USD they were converted into GBP at 1USD = 0.642GBP.
Molecular formula: The molecular formula could also be used as a category e.g. number of carbon or hydrogen atoms per molecule.


Background information

Why do plants produce these chemicals?

The fact that many plant molecules make effective drugs is a happy coincidence – the plants certainly don’t produce them for our benefit! These molecules are known as secondary metabolites. They are not essential for the basic life processes like photosynthesis or respiration. However, secondary metabolites are important to the plant and help ensure its long term survival in other ways. Secondary metabolites include scents and pigments, which are involved in attracting pollinators and seed dispersers, and waxes for protective coatings, as well as the compounds we use as drugs.
Although the natural functions of some of these chemicals is still being investigated it seems that most of the ‘drugs’ are produced to help the plant defend itself. Plants are under constant attack from herbivores, insects and micro-organisms but, unlike animals, they can’t run away and they don’t have an immune system for protection. Plants have evolved a variety of ways to protect themselves from an attack - these include physical barriers like spines as well as chemical defences.

Many of the secondary metabolites produced by plants have a very unpleasant bitter taste, so that grazing animals will soon go elsewhere. Lots of these chemicals are also poisonous (as you can see from the toxicity data on the cards) - nicotine, for example, is such an effective insecticide that it has been used in agriculture, as well in nature. Certain compounds are involved in strengthening the plant cell wall to help it resist microbial attack. Some molecules, like salicylic acid, have a role in regulating plant development or cell signalling, and others absorb UV light so may provide a ‘sunscreen’ to prevent UV damage.
Humans have worked out how to make many of these biologically-active chemicals synthetically in the lab but others, typically the more complex molecules, are impossible to produce meaning they are extracted from plant tissues or grown in cell culture. Drugs produced from living tissues are more expensive.
Analysis Questions

1. What is the most toxic medicine found in the plant game?
2. What is the most interesting fact that you learned about while playing the game? (look at the ‘did you know?’ facts
3. Foxglove is a plant found abundantly in the PNW. What is it used to treat?
4. What plant(s) do we get contraceptives from?
5. What plant(s) do we get chemotherapy drugs from?
6. What plant(s) can be used to treat nerve pain and arthritis?
7. What was the first effective treatment for Malaria?
8. What are secondary metabolites?
9. Explain why plants produce drugs.
10. What does LD50 mean?
11. What causes a medicine to cost more?
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