Toxic or Not? Welcome to Your World Activity

	
	Activity One-Dose Makes the Poison Demonstration
	


Teacher Instructions

Adapted from: https://www.toxicology.org/education/docs/Tipsheet4DemosMar1402.pdf
This activity is a demonstration that is designed to introduce students to toxicology.  This demonstration is safe and could be done at home if students are remote learning. 
Objective

After this activity, students should be able to:

· Understand and discuss how dose-response is applicable to toxicology 
Materials

Four large glasses 

 One small glass 

 Food color 

 One pitcher of water
Procedure
Definitions

Dose is the amount of exposure to an agent. 

Response is the reaction to the dose. 
Discussion: Ask the class whether any chemicals are completely safe.  Ask them if they believe water is safe. Ask them about what happens if water gets in the lungs. Tell them that a technical term exists for this concept, “route of exposure.” Discuss the importance of route of exposure.  Ask if it is possible to drink too much water or chew too much gum. 

Mention or show the following Abstract:

Chewing gum diarrhea

L D Goldberg, N T Ditchek
Abstract

A 66-year-old woman was found to have intractable diarrhea related to excessive consumption of sugarless chewing gum. The effect of sorbitol on the intestinal tract was felt to be the etiology. Upon cessation of gum utilization, the diarrhea ceased. It is suggested that chewing gum usage be included in medical histories!

Goldberg, L.D. and Ditchek, N.T. Chewing Gum Diarrhea. Digestive Diseases 23(6): 568, 1978. 
You can also use this abstract:

Acute water intoxication as a complication of urine drug testing in the workplace

D C Klonoff 1, A H Jurow
Abstract

Urine drug testing is now mandatory in many industries. We report the first case, to our knowledge, of an adverse consequence of drug testing in the workplace: acute water intoxication. We discuss normal water metabolism and the adverse effects of water loading and impaired renal function on free water clearance. We present a literature review of seven other cases of acute voluntary water intoxication in patients without chronic psychiatric or neurologic illness. For workers undergoing urine drug testing we conclude that risk factors for acute water intoxication include (1) intake of more than 1 L of water and (2) impaired urine dilution. In a recently drug-tested worker, symptoms of cerebral dysfunction should suggest the possibility of water intoxication.

Klonoff, D.C. and Jurow, A.H. Acute Water Intoxication as a Complication of Urine Drug Testing in the 

Workplace. Journal of the American Medical Association 265(1):84-85, 1991. 

Discuss that while it is unlikely that any of them would ever drink too much water or eat too much gum, theoretically it is possible.  For older students, you could also mention that a soldier in basic training has been known to be “over hydrated” and die of a heart attack.  Even people hiking for recreation in hot climates have become seriously ill from drinking too much water, resulting in an electrolyte imbalance.  You can continue this discussion and expand, leading into the concept that all substances can be toxic under the “right” circumstance and that “dose makes the poison.”

Main Idea: The greater the dose, the greater the effect. The smaller the size of the subject, the greater the effect of the dose.
Demonstrating the importance of the amount of the dose
Fill three large glasses with water, approximately ¾ full. This represents the approximate fraction of water in a person.  Put one drop of food color in the first glass, three in the second glass, and six to nine in the last glass. Stir the water in the glasses and discuss the change in color as a response to the increased dose of food color in each glass.  Discuss how some chemicals, like caffeine, distribute throughout a person’s total body water.
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Demonstrating the Importance of Size
Fill one large glass and one small glass approximately ¾ full of water. The small glass represents a small child in contrast to the adult size glass.  Put one drop of food color in each glass. The small glass will be much darker and usually look like the high dose glass from the first demonstration.  Discuss the importance of size (i.e.  weight of a person) on dose, using different examples depending on the age of the group.  A small child who drinks one can of caffeinated soda will have a very different response than an adult because of the difference in their size.
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The Smaller the Size, the Greater the Effect.




Further Discussion
For exposure to a chemical agent, dose is usually expressed relative to body weight.  This is because for a fixed amount of toxic agent-the dose-and likewise the effect-depends directly on weight.  We know, for example, that one shot of alcohol would have a very big effect on a person weighing 100 points and a much smaller effect on an adult weighing 200 pounds. To take this into account, dose is measuring in units of milligrams of toxicant per kilogram of body weight, abbreviated mg/kg.  If someone consumed 100 mg of caffeine, approximately the amount in a cup of coffee or two cans of caffeinated soda, and they weighed 70 kg (about 155 pounds), the dose would be 100mg/70kg of body weight or 1.4 mg/kg.  On the other hand, if a child weighing only 10 kg (about 22 pounds) consumed the same 100 mg of caffeine, the dose would be 10 mg/kg. This is seven times as large as the adult’s dose because the body weight of the child is one seventh of the adult.  This principle can be an extremely important factor in home lead or pesticide exposures, where the dose a child receives is far greater than what the adult experiences due to the small size of the child.  
	
	Activity Two-
The Dose-Response Curve
	


Teacher Instructions

This activity is designed to allow students to become toxicologists and determine the effects of various chemicals on the germination of radish sees.  Students will construct a dose-response curve for the effect of their chosen chemical on the germination of radish seeds.  Radish seeds are used in this experiment because of heir rapid germination time (1-3 days).  

The direct link for the experiment, along with other activities and lesson plan is: https://extension.uga.edu/content/dam/extension/programs-and-services/science-behind-our-food/documents/IntrotoToxicology.pdf
Objective

After this activity, students should be able to:

· Understand the dose-response curve for toxic substances
Materials per group of students
6 7-ounce plastic cups
1-50mL graduated cylinder, 1-10mL

graduated cylinder
50mL of chemical for testing
Water
plastic pipet
masking tape
permanent marker
safety equipment (aprons, goggles, gloves)
6 Ziploc plastic sandwich bags
12 paper napkins
bag of fast germinating seeds (~60 seeds, radish seeds will work)
laboratory tray (for organization of the sample bags since the experiment spans over several days)
Example chemicals for testing (you may want to have a variety for the students to choose from):

plant food, sucrose, artificial sweetener, liquid laundry detergent, shampoo, carbonated beverage, household all-purpose cleaner, disinfectant, salt, etc. 
Note: If you a solid phase chemical, make sure to make a dissolved, concentrated solution of it in 50mL of water.
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Name: ____________________________________________Date: _______________     
  
From: https://extension.uga.edu/content/dam/extension/programs-and-services/science-behind-our-food/documents/IntrotoToxicology.pdf
[image: image3.png]Student Handout: Toxicology Testing on Radish Seeds

In this exercise, you and your teammates are toxicologists. Your project manager has assigned
you to construct a dose-response curve for the effect of a substance on the germination of seeds.
First, you must decide what substance you will be testing for seed toxicity. Next you will make
several concentrations of this solution and finally apply the solution to the seeds. Over the next
couple of days, you will determine the effects of the substance on the rate of seed germination.

Part I: Making Solutions for the Toxicity Test
Materials

6 7-ounce clear plasti

cups, clean and empty

150-mL graduated cylinder disposable plastic pipette
1 10-mL graduated cylinder permanent marker

100 mL of water safety goggles

50 mL chemical substance for testing protective latex gloves

Procedure
1. Put on protection for your health (safety goggles and latex gloves).
2. Using the information in the Table 1, determine the % Concentration of the Chemical and
complete the table.

% Concentration of Chemical = —amountof Chemical _

Totoal Volume of Lig
3. Using the permanent marker, label each of the 6 plastic cups with the Beaker # and % of
Chemical Concentration as shown in Table 1.

Table 1. Solutions for Toxicity Testing

Beaker# | Amountof | Amountof | Total Volume | % Concentration
Water Chemical of Liquid of Chemical
1 20.00 mL 0.00 mL 20mL
2 18.75 mL. 1.25 mL 20 mL
3 17.50 mL 250 mL 20mL
4 15.00 mL 5.00 mL 20mL
5 10.00 mL 10.00 mL 20mL
6 0.00 mL 20.00 mL. 20mL

4. Use the 50-mL (for beakers #1-4) and 10-mL (for beaker 5) graduated cylinders to
measure the correct amount of water. To make minor adjustments to your measurements,
use the eyedropper. Remember, you read a graduated cylinder at the bottom of the
meniscus, with eyes level with the meniscus. Pour the water into each of the labeled cups
according to Table 1.

5. Use the 10-mL (for beakers 2-4) and the 50-mL (for beaker 6) graduated cylinders to
‘measure the correct amount of chemical. Pour the chemical into each of the labeled cups
according to Table 1.

6. When you have completed Steps 3-5, check to make sure that the cups contain the same
amount of liquid. If they are not equal, repeat the steps for the solution that is not equal.
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Materials
6 Ziploc plastic sandwich bags with tight seals 12 paper napkins

6 cups of chemical solution (made in Part I) 1 bag of seeds (~60 seeds)
permanent marker safety goggles

protective latex gloves laboratory tray (if available)

Procedure

Develop and record your hypothesis. Do you think you'll see a difference in the effect on
seeds of a high dose of chemical versus a small dose. Predict what you think will happen
10 the seeds as the dose increases.

Put on protection for your health (safety goggles and latex gloves).
Label all six bags with the beaker #, % concentration of chemical, and all of your

teammates initials. For example: #1,0%, EM, AR, CW, JP for the first bag; #2, 6.25%,
EM, AR, CW, JP for the second bag; and so forth.

Place one paper napkin on top of another and fold them in half so that they fit into the
bag. Do this for each of the six bags.

Slowly pour the entire chemical solution into the bags. Make sure you match the
beaker number and % concentration of chemical with the correct bag!! Each bag
should contain 20 mL of solution, which should be absorbed by the paper napkins.

Count out 10 seeds. Place these seeds, making sure to space them evenly, onto the paper
napkins in Bag #1. Seal the plastic bag and push out as much air as possible as you seal.

Repeat Step 5 for bags 2-6.

Carefully stack the bags, lying flat with the seeds up, aside in the classroom as directed
by your instructor. Keep them on a tray if possible to avoid confusion.

Over the next couple of days, observe your seeds and record the information in Table 2.
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Dose
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Construct a dose-response plot for your data using the space below.
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Directions: Answer on a separate piece of paper in complete sentences—or complete a lab
report if requested by the project manager)

1. What chemical did you test? Why did you choose to test this chemical? Describe any
knowledge you have about this chemical. (Harmful? Beneficial? Neither?)

What i the potential for human exposure to the chemical substance you tested?

What was the highest dose tested (% concentration of chem
was treated with the highest dose?

What was the response that you were observing? How can a tes
After this test, how would you class

Provide evidence to support your

W

@

lassification.




