	
	Activity 1-How Membranes Form (All by Themselves!)
	


Teacher Instructions
This activity is designed to allow students to understand the principles of spontaneous formation of cell membranes by lipids. Students will complete the experiment and record observations on their student activity sheet. 
Objective
After this activity, students should be able to:

· Understand the nature of lipids and how they form cell membranes.
Materials:
Copy of Student Worksheet

  1 clear glass or beaker for each type of oil tested
  2 graduated cylinders or beakers (suggested)

  1 stirring rod (or spoon)

  2 or more types of oil (for example, corn and olive oil)
Name: ____________________________________________________ Date: _______________       




      





 

	Activity 1 – How Membranes Form 
(All by Themselves!)



This experiment demonstrates the self-aggregation of lipids in water.  This chemical property of lipids is an important part of the concept of how lipids are organized in the cell membrane.  Follow the directions for each test below, and record what you observe at each step, as well as how long it takes for each reaction. Then answer the questions.
Oil: ___________________(type 1) 

Test 1:  Measure 50 ml of water in to a small clear glass and add 5ml of oil.  Stir vigorously.  Let the oil and water mixture stand and begin timing while observing what happens. Record 

Time: _________minutes                        Observations:________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Draw and label what you see.

Oil: ___________________(type 2) 

Repeat Test 1 on second oil type. Measure 50 ml of water in to a small clear glass and add 5ml of oil.  Stir vigorously.  Let the oil and water mixture stand and begin timing while observing what happens. Record 

Time: _________minutes                        Observations:________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Draw and label what you see.

Oil: ___________________(type 1) 

Test 2:  Add 50 ml more of water to your mixture from test 1 of your first type of oil.  Stir vigorously.  Let the solution stand and begin timing as before.  Record observations.  
Time: _________minutes                        Observations:________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Draw and label what you see.

Oil: ___________________(type 2) 

Test 2:  Add 50 ml more of water to your mixture from test 1 of your second type of oil.  Stir vigorously.  Let the solution stand and begin timing as before.  Record observations.  
Time: _________minutes                        Observations:________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Draw and label what you see.

Questions: 

1.  What happened after you added the oil to the water and stirred during test 1?
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2.  Does dilution matter?  Compare your results from tests 1-2 for oil type 1.  Why did the same thing happen with successive dilutions?  Did adding more water make the reaction time change?  (Hint:  Which was diluted, the oil or the water?  Did the surface area change?)

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3.  Compare your results from oil type 1 to oil type 2.  Were there any differences?

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4.  Using what you know about the structure of the cell membrane, and knowing that the oil used in these experiments is a lipid, explain how a cell membrane can form all by itself in a the mostly –water environment in the human body.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

	
	Activity 2-The Effect of Alcohol and Tobacco on Living Cells
	


Teacher Instructions
Experiment designed by Dr. Nancy Ing, Texas A&M University
This activity is designed to allow students to understand that alcohol and tobacco are toxic to living cells. Students will make a hay infusion to grow species of protists. They will test increasing amounts of alcohol and tobacco on the living organisms and observe the results.  Notes for shortening this experiment are given.  A detailed PowerPoint presentation showing expected results is included. Also a reference for types of pond organisms that could be present is included.
Objective
After this activity, students should be able to:

· Conduct an experiment to observe the effects of alcohol and tobacco on living organisms.
· Identify living organisms in pond water.

Materials:
Hay, dry grass or mud from the edge of a pond

(1) glass jar, glass rod

Microscope, glass slides, and cover slips

Fine newsprint

(36) test tubes (8ml or more)

Grain alcohol (100% ethanol) - needs to be ice cold for part B: DNA extraction

Saran wrap

Tobacco (see Teacher's Note 3 at end)
An eyedropper

Saran wrap

Shampoo

Salt solution (Fill small container 1/4 full of salt. Add water and shake 2 min. After the mixture has settled, undissolved salt is on the bottom.  Use the saturated solution above it.
Notes:

1. THIS EXERCISE CAN BE STREAMLINED TO TAKE ONLY 45 MIN OF CLASS TIME. It just takes prior preparation of the infusions 5 days before they are needed (step 1) and administration of treatments the third day of infusion growth (step 2). Save stock infusion for student to do high dose treatments only along with controls (3 tubes total: "E" = 8 drops ethanol, "C" control = 8 drops water and "T" = 8 ml tobacco). The students can look at these tubes under the microscope to record observations of immediate treatment effects on cells (step 3). They can use all or a subset of the infusions treated 2 days previously to do the DNA isolation in steps 4 and 5.

2. In some cases we have seen more growth in cultures with tobacco, from protozoa able to use it as food. In this case, students could assess the diversity of the protozoa as an indication of ecological health. Since only a subset of protozoa can use the tobacco, they may see less diversity even though numbers of protozoa cells are greater. It is like a wild species overpopulation in an unbalanced environment.

3. A tobacco infusion can be used to replace the small flakes of tobacco. Soak 1oz of tobacco in 1/2 cup of water overnight. Then use drops of tobacco infusion instead of ml (1, 2, 4, 8.)
Name: __________________________________________________________Date:__________     



      





 

	Activity 2 – The Effect of Alcohol and Tobacco on Living Cells



Carefully follow the instructions to complete the experiment.  Record your observations.

Introduction - A hay infusion is an ecosystem containing simple plants and animals. Our population in this exercise will be a population of microscopic animals, known as "protists." The health of the population and its environment is reflected in the number of species of protists, as well as the number of protists. Here we will see how increasing amounts of alcohol and tobacco affect the growth of the animal population and their diversity.

Procedure 1:

1.) Make an infusion of hay, dry grass or pond mud. This is the habitat that will allow the protists to grow and reproduce.
A.) Combine 100 ml of water with one tenth the volume of hay or dry grass (10 ml or 10 cm3) in a glass jar. (If you are using pond mud, add one hundredth of the volume, or 1 ml of pond mud.)

B.) Stir or swirl gently.

C.) After allowing the large particles to settle, grade the cloudiness by trying to read fine newsprint through the solution. Record result in Observations below.

D.) Leave the lid off and incubate at room temperature with partial sunlight.  Incubate this solution for three days, stirring the solution each day.

Observations: (If your class incubates your solutions over the weekend, your teacher may ask you to skip Day 2 and Day 3.)

Day 1: After the large particles have settled (after 5 minutes), grade the cloudiness of your solution by trying to read fine newsprint through the solution. Record what you have observed. Be sure to describe your observation in enough detail to compare it to day 2 and day 3. (Was your solution cloudy? Was it easy or hard to read the newsprint?) 

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
If a microscope is available, put a drop of your solution on a slide.  Count how many different kinds of moving animals you see, and count how many of each is in your drop of solution.  You may see single-celled animals such as Euglena, Paramecia, Amoebae, and rotifers.  Draw and describe what you see! (If there is no microscope, or you would like to see some reference pictures, there is a identification guide for these organisms included with this activity).
# of different types of animals_____________         # of each type of animals ___________

Observations:_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Draw and label what you see.

Day 2:  Remember to stir your solution and allow the large particles to settle for five minutes before grading the cloudiness.

Stir solution 

Grade the opacity of your solution and record results.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
If your teacher indicates that you should, make another slide and study what you see under the microscope.

Observations:____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________
Draw any new organisms that you see.

Day 3:  Since you are performing the treatments (procedure 2 and 3) today, your teacher may ask you to skip the microscope step.  Remember to stir your solution and allow the large particles to settle before grading the opacity.

Stir solution 

Grade the cloudiness of your solution and record results.

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
If your teacher indicates that you should, make another slide and study what you see under the microscope.

Observations:____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Draw any new animals that you see.

Procedure 2: Perform treatments with alcohol and tobacco. (Begin procedure 2 after stirring and grading the opacity on page 2.)
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A.) Take twelve 5 ml (or 1 teaspoon) aliquots (samples) from the top of the infusion and put them into glass test tubes.

B.) Label tubes 1C, 2C, 3C, 4C, 1E, 2E, 3E, 4E, 1T, 2T, 3T, 4T (12 tubes total.)

(C=control, E=ethanol, T=tobacco)

C.) Using an eyedropper, add 1, 2, 4, or 8 drops of water into tubes 1C, 2C, 3C,   and 4C, respectively. Add the same amounts of ethanol (alcohol) to tubes 1E to 4E, respectively. Add increasing amounts of tobacco to tubes 1T to 4T so that each has twice as much as the preceding tube. Start with a very small piece of tobacco (about 1 mm2) for the low dose because it is VERY POTENT! Confused?  See the chart below to make sure that you put the right amount into each tube.  

D.) Mix gently by sealing the top with Saran wrap and inverting the tube while holding the Saran wrap in place. 

Table of Tube contents

	Tube
	Infusion

Mix
	Water
	Ethanol
	Tobacco

	1C
	5ml
	1 drop
	X
	X

	2C
	5ml
	2 drops
	X
	X

	3C
	5ml
	4 drops
	X
	X

	4C
	5ml
	8 drops
	X
	X

	 1E
	5ml
	X
	1 drop
	X

	2E
	5ml
	X
	2 drops
	X

	3E
	5ml
	X
	4 drops
	X

	4E
	5ml
	X
	8 drops
	X

	1T
	5ml
	X
	X
	1 mm2

	2T
	5ml
	X
	X
	2 mm2

	3T
	5ml
	X
	X
	4 mm2

	4T
	5ml
	X
	X
	8 mm2


Procedure 3: Determine the immediate effects of the treatments.

Put a drop of culture on a glass slide and apply a cover slip. Using a microscope, count and characterize the moving protists. You may see single-cell animals such as Euglena, Paramecia, Amoebae, and rotifers (see pictures below.) Most should seem to be moving purposefully, that is, go places (some very fast!) and react to encountering obstacles. Distinguish this from where everything is moving at the same speed and direction.

To compare treatments: The lowest doses of ethanol and tobacco in 1E and 1T should be compared to the 1C control tube (untreated). Compare higher doses in 2E - 4E and 2T - 4T to 2C-4C.  Record your observations on the Treatment effects observation pages.  (If you are performing procedure 4, you will need a set of observation pages for each day (day 3, day 4, and day 5.)

What are the immediate effects of the treatments? ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Procedure 4: Determine the effects of the treatment over time

Will prolonged exposure to tobacco and alcohol have a different effect on animal cells than an immediate, short term exposure?  Incubate the treatment tubes in partial sunlight.  Agitate, settle and grade opacity and population characteristics once daily for 2 days.  Assess the number of animal cells and species diversity as in procedure 3.  On day 5, compare the results with the previous days. Compare treated to non-treated (control) tubes, then compare tubes with increasing levels of treatment (for example 1T to 4T.)  Can you see any trends?

What are the trends with increasing alcohol and tobacco? ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Procedure 5:  Prepare DNA from the infusions.

Another way to quantify the number of cells present is to prepare DNA from the cells. Extracting enough DNA to be able to see it with the naked eye requires a minimum amount of DNA, which depends on how many organisms there are in the sample. Thus the cloudiest infusions give the best results.  Perform this procedure for a pair of treated and control infusions from your alcohol treated tubes (2C and 2E for example.) (Your teacher may ask you to test more than one set.) Make the same comparisons described in #4 to assess differences to controls and dose effects of alcohol treatment. 

To analyze the effects of treatments on growth of infusions using DNA:

A.) Stir, then allow the infusion particles (plant materials used for food) to settle 1 min. After settling, take out 10 drops of infusion (containing live protozoa) from the bottom of the culture tube and place it in a new tube.

B.) Break the cells by adding 1 drop of hair shampoo, mixing the solution well and letting it sit in its tube in a cup of hot tap water for 15 minutes (water should be about 65o C). The solution should become clear as particles (cells) dissolve. Finally, cool the solution in ice water.

C.) DNA requires salt and alcohol to precipitate. Add 3 drops of saturated salt solution and mix. Then add 1 ml (20 drops) of ice-cold ethanol. The froth will disappear. IMPORTANT: Observe but DO NOT MIX at this point. DNA strands will precipitate as very fine, almost clear, white threads that form a ball of unorganized strands. 

D.) Stick a toothpick into the upper part of the solution and slowly move the toothpick around in the solution, the DNA strands will wind together to form a "spool" in the toothpick. This spooling will allow you to pick up the DNA on the toothpick. It will look like a wet, whitish glob. (The DNA is now purified away from RNA and protein macromolecules. You could transfer the "glob" to a clean tube, dissolve it in water and subject it to an experiment like DNA sequencing.

This is DNA spooling of the chromosomal DNA molecules. Faster and larger spooling indicates more live cells were present in the original infusion. Smaller, slower spooling indicates inhibition of growth and/or death of cells followed by destruction of the DNA.  

Grade the cloudiness (should be same as procedure 4) and amount of DNA recovered for each tube.  If you are comparing more than one set of tubes, an extra set of Treatment Observation pages may be used.

Tube#______

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Tube#______

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Using the data collected on each tube in procedure 4, and the DNA data collected in procedure 5, answer the following questions.

1) Do the DNA results correlate with the opaqueness of the infusions? Hint:  A solution that is more opaque (cloudy) usually contains more organisms, especially if it becomes more opaque after letting it incubate for a day. (Record your observations and send them to us!)

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2.) What are some possible pitfalls in this experiment that might lead you to the wrong conclusions?  Hint 1: Think about some of the warnings in the instructions and what might happen if one the steps in the experiment was performed wrong.  Hint 2:  Does having a large population of organisms mean that you also have a large amount of different types of organisms present?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Treatment Effects – Observation Page

Compare 1C to 1E and 1T, 2C to 2E and 2T etc.  Record your observations below.  Be sure any differences you see, such as varying amounts of movement, types and # of animals, opacity, etc. Draw what you see.

Day #_________    Remember to grade opacity for each tube!
1C________________________________________________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________
1E___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
1T___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2C___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2E___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2T___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
	
	

	
	

	
	

	
	

	
	


Treatment Effects – Observation Page Continued

Day #____________   Remember to grade opacity for each tube
3C___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3E___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3T___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4C___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4E___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4T________________________________________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________

	
	

	
	

	
	

	
	

	
	


	
	  Activity 3 – Think About It! Alcohol and Your Body

	


Teacher Instructions

This activity is designed to get students to understand a few important concepts about alcohol and intoxication. Students will study a table of blood alcohol content of different numbers of drinks for different weight people.  They will analyze the data and answer questions that require them to draw conclusions about alcohol consumption.

Objective:

Students will:

-Analyze data presented in a table

-Draw conclusions about the effect of consuming alcohol on the body’s cells

Materials:

Activity sheet

Name:__________________________________________________ Date:_______    
 

	
	Activity 3 – Think About It! 
	


Background information:
Alcohol (ethyl alcohol) is the intoxicating ingredient in beer, wine, and liquor. When drinking these beverages, the alcohol is absorbed (rapidly) into the blood and is carried to the brain. The amount of alcohol in the brain is proportional to the amount in the blood. That is why law enforcement officials have blood alcohol tests performed on people suspected of drunk driving and certain other legal offenses.

The blood alcohol concentration (BAC) is expressed as a percentage of alcohol in blood. For example, if there is 1 ml of alcohol in every 1000 ml of your blood, then your BAC is 0.1% (1/1000 x 100% = 0.1%).

The same amount of alcohol is present in one bottle of beer, one glass of wine, or one shot (1.5 ounces) of liquor. Each of these is defined as "one drink."

The table below shows several things:

1. The BAC after various numbers of drinks (defined as above)
2. How body weight affects the BAC
3. How BAC changes with time after the last drink

 

	# Drinks (as defined above)
	Body Wt. (lbs.)
	BAC - 1 hr after last drink
	BAC - 3 hrs after last drink

	2
	100
	.06
	.02

	 
	120
	.05
	.01

	 
	140
	.04
	.01

	 
	160
	.04
	0

	 
	180
	.03
	0

	 
	200
	.03
	0

	3
	100
	.10
	.06

	 
	120
	.08
	.04

	 
	140
	.07
	.03

	 
	160
	.06
	.02

	 
	180
	.05
	.01

	 
	200
	.05
	.01

	4
	100
	.13
	.10

	 
	120
	.10
	.07

	 
	140
	.09
	.06

	 
	160
	.08
	.04

	 
	180
	.07
	.03

	 
	200
	.06
	.03

	5
	100
	.16
	.13

	 
	120
	.13
	.10

	 
	140
	.11
	.08

	 
	160
	.10
	.06

	 
	180
	.09
	.05

	 
	200
	.08
	.04

	6
	100
	.19
	.17

	 
	120
	.16
	.13

	 
	140
	.13
	.11

	 
	160
	.12
	.09

	 
	180
	.11
	.07

	 
	200
	.10
	.06


Numbers in red meet or exceed the legal definition in most states of intoxication. BAC can vary depending on how rapidly the drinks were consumed, how much food was in the stomach, and the drinking history (which can produce some tolerance, which may lead to addiction).

How much the effect of alcohol is depends on how the drinking is spread out over time. But alcohol is metabolized slowly, and the effects accumulate with each drink. In general, we can say that consuming the following amounts in a couple of hours can produce the following results:

· Five drinks or more produce severe sensory (reduced awareness) and motor impairment (staggering).

· 10 drinks or more produce BACs of .30 to .39 and cause stupor, unconsciousness, and death (for some).

· 12 drinks or more produce BACs of 0.40+ and cause unconsciousness, absence of breathing, and death. 

Please answer the following questions:

1. Which contains more alcohol, a 12-oz can of beer, a glass of wine or a shot of whiskey?

___________________________________________________________________________________________________________________________________
2.  If a person weighing 100 pounds were to drink one six-pack of beer, what would his or her BAC be after one hour? … after 3 hours?

__________________________________________________________________
3.  After 5 drinks, who will have a higher BAC, a person weighing 160 pounds or a person weighing 180 pounds?

__________________________________________________________________
4.  After one hour, suppose a person weighing 120 pounds has 5 drinks and a person weighing 140 pounds has 6 drinks. Which person will have the higher BAC?

__________________________________________________________________
5.  How many drinks does it take for a person weighing 100 pounds to become legally intoxicated after one hour?

__________________________________________________________________
6. A person weighing 120 pounds who had been drinking over three hours is having difficulty seeing, is staggering, falls easily, and is not very aware of surroundings. How many drinks do you suppose this person has consumed?
__________________________________________________________________
7. Death occurs after drinking excessive amounts of alcohol rapidly is caused by:

__________________________________________________________________
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