Background

Cells are the basic unit of structure and function in all living things. In each cell there are structures (organelles) that enable it to carry out the living functions it needs. 

Plant and animal cells differ mainly by the presence (in plant cells) or absence (in animal cells) of chlorophyll and the presence (in plant cells) or absence (in animal cells) of a cell wall.  All cells contain a nucleus (with the exception of red blood cells), cytoplasm and a cell membrane. Depending on the job the cell performs for the organism there may be some additional differences in cell organelles, but these differences are largely quantitative not differences in basic organelles present.

In this lab you will be using an iodine solution to stain particular features of plant and animal cells. Iodine is toxic when eaten and can stain clothing. Be very careful with your iodine solution. Be sure to wash hands following each staining.

Onion skin cells 
1. Add 2 drops of iodine to the center of a glass slide. Be careful! Iodine can stain your clothes.

2. Take a small piece of onion. Use tweezers to peel off the skin from the underside (the rough, white side) of the onion. Throw the rest of the onion piece away.

3. Carefully lay the onion skin flat in the center of the slide on top of the iodine.

4. Add 2 drops of iodine to the top of the onion skin. 

5. Stand a thin glass cover slip on its edge near the onion skin, next to the drop of iodine. 

6. Slowly lower the other side of the cover slip until it covers the onion skin completely. If there are air bubbles, gently tap on the glass to “chase” them out.

7. Make sure the lowest power lens is in place over the stage. Place the slide onto the stage of the microscope.

8. Look through the eyepiece and turn the coarse focus knob until an image comes into focus. It should look like a brick wall or like lizard skin.

9. Now use the fine focus knob to make the image as focused as possible.

10. In your lab notebook, draw a picture of what you see. Label the picture with the name of what you are viewing and the power of magnification you are using. 

11. Looking from the SIDE of the microscope, NOT through the eyepiece, rotate the lenses to the next highest powered lens. If you need to, use the fine focus knob to get the image into focus. DO NOT USE THE LARGE KNOB!! You may see a small dot in the middle of each cell.

12. Again, looking from the SIDE of the microscope, rotate the lenses to the highest powered lens. If you need to, use the fine focus knob to get the image into focus. You should see a dark blob in the middle of each cell.

13. In your lab notebook, draw a picture of what you see. Label the picture with the power of magnification. Draw as many parts of the cell as you can see. Use book to identify them.
14. Switch to the lowest power lens and THEN remove the slide. Set it aside for now.

Elodea leaf

1. Tear off one small leaf from the elodea plants floating in the fish tank.

2. Add one drop of tap water to the slide.

3. Stand a thin glass cover slip on its edge near the leaf, next to the drop of water. 

4. Slowly lower the other side of the cover slip until it covers the leaf completely. Make sure there are no air bubbles.

5. Make sure the lowest power lens is in place over the stage. Place the slide onto the stage of the microscope.

6. Look through the eyepiece and turn the coarse focus knob until an image comes into focus. It should look like small green bricks or like lizard skin.

7. Now use the fine focus knob to make the image as focused as possible.

8. In your lab notebook, draw a picture of what you see. Label the picture with the name and power of magnification. Draw as many parts of the cell as you can see.

9. Looking from the SIDE of the microscope, rotate the lenses to the next highest lens. If you need to, use the fine focus knob to get the image into focus. You should be able to see lots of small green dots in each cell.

10. Again, looking from the SIDE of the microscope, rotate the lenses to the next highest lens. If you need to, use the fine focus knob to get the image into focus. The little green dots should get larger.

11. In your lab notebook, draw a picture of what you see. Label the picture with the power of magnification. Draw as many parts of the cell as you can see. Use book to identify them.
12. Switch to the lowest power lens and THEN remove the slide. Set it aside for now.

Human cheek cell: Each student should make and handle only the slide containing their own cheek cells.
1. Add a drop of iodine solution to your slide. Use the flat side of a toothpick to gently scrape the inside of your cheeks. This dislodges the cheek cells. Stir the end of the toothpick in the iodine leaving behind a thin film of stained cells.  Cover with a cover slip. Throw the toothpick into the trashcan; do not put it on bench.

2.  Place your specimen on the stage and raise the stage as close as possible to the lowest powered objective. Use your coarse adjustment knob to lower the stage until you see the small clear yellowish blobs. Use the fine adjustment to bring the cells into focus. Switch to the next highest objective and focus with the fine adjustment. Switch to the next highest objective and focus with the fine adjustment until you can see the individual cells and any structures inside. Draw what you see (include as much detail as possible) and be sure to record how many times the specimen has been magnified.

3. After you have drawn your human cheek cell, immediately use soap and water to wash the slide and cover slip. Place the slide and cover slip on a paper towel to dry. 

4. When you have finished with all the cells, wash the slides and cover slips and place on paper towel to dry.   Unplug the microscope, make sure the lowest power objective is in place, wrap the cord and cover with the protective covering. Place microscope on the bottom shelf using proper procedure to carry it.  Throw away all plant material in the trash and place tweezers in their box.

Question/ Analysis

1. What is the iodine used for?  What color do you think the cells would be if iodine were not used?
2. Describe the shape of the plant cells. Describe the shape of the animal cells. What makes them different?

3. The onion skin cells and the elodea leaf cells are both plant cells but only one had chloroplasts and chlorophyll. Why?

4. The light microscope used in the lab is not powerful enough to view all the organelles in the cheek cell or plant cells. What parts of the cell were visible?
5. List 2 organelles that were NOT visible but should have been in the cheek cell.  
6. Is the cheek cell a eukaryote or prokaryote? How do you know?
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