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Microscopy: Visualizing Our Own Cells

BACKGROUND: The development of the earliest compound microscopes during the late 16th century lead to a great leap forward for science, particularly in biology and medicine; opening up an entirely new field: microbiology.  Although microscopes had been in use from the time of Galileo Galilei, they did not gain widespread use until the Dutch scientist Anton van Leeuwenhoek popularized them in the late 17th century.  Van Leeuwenhoek made the critical discovery that living organisms are made of cells.  This discovery changed biology dramatically, and made microscopes an indispensible tool in most laboratories. 

The fundamental design of the microscope has remained the same since the time of van Leewuwenhoek.  The device works by shining light through a specimen and observing the resulting image using a series of lenses.  To examine a specimen, scientists prepare wet-mount slides; they place a drop of liquid (usually water) on a thin piece of glass known as a “slide,” and then add their specimen.  A stain or dye may be used to make cells stand out more clearly.  Subsequently, a small piece of plastic (called a “coverslip”) is placed on top of the specimen to increase resolution and prevent spillage.  Scientists must be careful to lower the coverslip onto the slide at an angle (see Figure 1) to prevent image-distorting air bubbles from becoming trapped underneath. 

Once a slide is prepared, it can be gently placed on the microscope’s stage.  As shown in Figure 2 below, a standard compound microscope usually has three different lenses (called “objectives”).  Each objective provides a different level of zoom (known as “power”) – low, medium, and high.  The lenses of a microscope must be used in sequence starting with low then medium then high in order to properly zoom in on a specimen.  To help focus the image at each power, the scientist can use a pair of knobs on the side of the microscope.  The larger of the two knobs is known as the “coarse focus” and is ONLY used on the low power objective.  Using it on any other objective could result in damage to the slide, lens, or both.  The smaller knob is called the “fine focus” and is used on the medium and high power objectives.  Each time an objective is changed, the image must be re-focused. 
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MATERIALS: 

Compound Microscope


2 Glass Slides


2 Plastic Coverslips

Newspaper “e”

Iodine Stain Solution


Pipettes 



Distilled (pure) water 

PART A PROCEDURE: DETERMINING HOW MICROSCOPES ALTER AN IMAGE

1. Place one cutout of the letter “e” from a newspaper onto the center of a glass slide

2. Using a pipette, add ONE drop of water on top of the “e”

3. Gently and slowly lower a plastic coverslip on top of the “e” and water drop at a 45˚ angle.  In Data Table 1, sketch an image of the “e” as it appears on your slide (using your eyes not the microscope). 
4. Place the slide on the stage of a compound microscope and secure it in place using the clips on the stage. 

5. Focus the image on LOW POWER.  Use the COARSE FOCUS knob to refocus the image if it is blurry.  Draw the image of the letter “e as it appears to you through the microscope in Data Table 1

6. Without removing the slide, change the objective to the MEDIUM POWER lens and focus the image using the FINE FOCUS.  Draw what you see in Data Table 1. 

7. Repeat step 6 for the image of the letter “e” under HIGH POWER as well

PART B PROCEDURE: VISUALIZING CHEEK CELLS
1. Using a pipette, place a single drop of iodine stain solution onto the center of a clean slide

2. Have one group member use a toothpick to rub against the inside of their cheek for 30 seconds (*Note: Choose a group member who has not consumed coffee, tea, or other acidic beverages before class) 

3. Place the toothpick tip into the iodine droplet and swirl gently

4. Gently and slowly lower a plastic coverslip on top of the specimen droplet at a 45˚ angle. 
5. Place the slide on the stage of a compound microscope, and secure it in place using the clips on the stage

6. Place the slide under LOW POWER and focus the image using the COARSE FOCUS.  The cheek cells will appear as amber colored structures.  Draw what you see in Data Table 2. 

7. Without removing the slide, change the objective to the MEDIUM POWER lens and focus the image using the FINE FOCUS.  Draw what you see in Data Table 2

8. Repeat step 6 under HIGH POWER

9. Try to label any organelles you can recognize in your sketches.

DATA SUMMARY: 
Table 1: Magnification of the Letter “e” at No Magnification and Low, Medium & High Power 
	NO MAGNIFICATION
	LOW POWER
	MEDIUM POWER
	HIGH POWER
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Table 2: Magnification of Human Cheek Cells at Low, Medium & High Power 
	LOW POWER
	MEDIUM POWER
	HIGH POWER

	

	
	


Pre-lab Questions: 
1. When preparing a wet-mount slide, why might a scientist choose to include a dye or stain in their preparation?  

________________________________________________________________________________________________________________________________________________________________________
2. Why is it important to lower the coverslip at an angle when preparing a wet mount slide?  ________________________________________________________________________________________________________________________________________________________________________
3. Another name for the lenses of a microscope are the  ___________________________________.
4. Which lens is always used FIRST when looking at a specimen under the microscope?  ____________________________________________________________________________________
5. To focus an image under low power, which focus should you use?  Why is it important NOT to use this focus while on any other power? ________________________________________________________________________________________________________________________________________________________________________

6. To focus an image under medium or high power, which focus should you use? _______________________________________________
Analysis Questions: Answer these questions AFTER completing the lab in class

1. How did the letter “e” as seen through your microscope differ from the way it normally appears? 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. Explain why your cheek cell slide was prepared using iodine instead of plain water. 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. Discuss any errors that may have affected the accuracy of your results. (It is unlikely that you got the best, most accurate look at your cells. Explain why). 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________
