Microscopic Observation of Microorganisms

I. Cleaning microscope slides:

You can save time and make better observations if you prepare very clean slides for both wet mounts and smear preparations.

1. Wet your first two fingers and apply cleanser to them. 

2. Clean the slide on both sides by rubbing. 

3. Rinse the cleanser off and inspect the slide. 

4. Repeat these steps if the slide is not clean. 

5. Wipe clean slides thoroughly with paper towels. 

6. Handle the clean slide only by the edges. 

Now you can test the cleanliness of the slide. Place a small drop of tap water on the slide. Spread the drop out to the size of a quarter with an inoculating loop. If the water does not coalesce and remains spread out, you have a clean slide.

Prepare enough clean slides at one time to use for the several activities scheduled for today.



II. Observing living microorganisms:

To observe living microorganisms they must be kept in a liquid environment. Both wet mounts and hanging drop preparations can be used to observe living microbes. See pages 56, 57, & 64 in your text. *Also go to the BioLab Mac and see Phase Contrast and Motility in "Identibacter Interactus". You will use wet mount preparations to see the following:

1. The size and shape of individual organisms. 

2. The characteristic arrangement or groupings of cells. 

3. Whether the organism is motile or nonmotile. 

The stained smear preparation you will be using most often later can distort the size and arrangement of cells and make observation of motility impossible.

Wet mount preparation.

1. Using a pipette or a loop, place a small drop of culture fluid at the center of the slide. 

2. Carefully place a clean coverglass over the drop. 

3. Place your wet mount preparation on your microscope stage, and reduce the amount of light by closing the iris diaphram (These adjustments do not apply on a phase contrast microscope). 

4. Use the low-power objective to locate the microbes. 

5. Switch to the high-power objective, focus with the fine adjustment knob, and adjust the light. 

6. Make drawings and descriptions in your notebook 

7. Discard the wet mount into a disinfectant solution. 



III. Observing stained microorganisms

Many microorganisms are so small, transparent and sometimes motile that they are difficult to see in wet mounts. Especially for bacteria, we devise ways to still their motion and treat them so they become more visible. Bacterial suspensions are smeared on clean slides, heat fixed and stained with dye. See pages 57 - 61 & 91. Also see Gram Stain in Identibacter Interactus.

Smear preparation

1. Obtain a clean slide and transfer drops of cell suspension from a broth culture to the middle of the slide. 

2. Using the loop spread the drops out to the size of a dime. 

3. Allow the smear to air dry. After drying you should be able to see a thin white film. If not, add more drops of cell suspension and spread as before until a dry white film is obtained. 

4. Heat-fix the cells to the slide by passing it through the Bunsen flame three times or until the slide feels hot to the back of your hand. 

Gram stain: Please review the background information related to Gram stain in your text. Use the following procedure to observe the samples available.

1. Prepare fixed smears of several different specimens on one slide. Always include Gram + and Gram - controls. 

2. Stain the smears as follows: 

a. Flood the smears with crystal violet for about 1 min. 

b. Drain the dye into the sink and gently rinse off with tap water. 

c. Flood smears with iodine solution for 1 min. 

d. Rinse thoroughly in tap water. 

e. Decolorize with drops of acetone-alcohol until no more color washes off. Be careful not to over decolorize. 

f. Rinse briefly with tap water. 

g. Apply safranin for 30-60 sec. 

h. Rinse off with tap water. 
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3. Label the dry slide with your name, date, organisms and stain.
4. Examine prep under oil with 100 X lens.
5. Record observations as sketches and notes in your 1ab book.

Expected results and conclusions: Indicate what results you expect and then comment
on how the actual results compare. Tnclude sketches of what you see 00 the slides at 1000
X. How do you account for any differences?
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Simple Stain
Simple stains provide a quick and easy way t0 determine cell shape, size, and arrangement.
1. Perform a bacterial smear, as discussed in Figure 3-35 on page 82 of your lab manual.

2. Saturate the smear with basic dye for approximately 1 minute. You mayuse crystal violet,
safranin, or methylene bilue.

3. Rinse the slide gently with water.
4. Carefully blot dry with bibulous paper.

5. Observe the slide under the microscope, using proper microscope technigue.

— Endospore Stain

: {1 Perfonnabamzrinl smear of Bacillus ot your unknown, as discussed in Figure 3-35 on page 82
of your lab manual.

2. Place a small piece of bibulous paper Over the smear. Saturate the paper with malachite green.
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4. Rinse the slide gcmlywithv;awranddispmdtheusedbib\ﬂompaperinthemsh. DO NOT
Mvethebibnlouspaperinth: sink or drain!
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5. Counterstain with safranin for 2 minutes. / // bacterium (ed)
6. Rinse the slide gently with water. % Y
7. Carefully blot the slide dry with bibulous paper. ~ i

3. Observe the slide under the ‘microscope, using proper THeroscope technique-

‘Endospores will stain green. Puuﬁwllswﬂlsthmd.
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Note you may need to use an outside source such as the internet to find some of
these answers.

1. What was the purpose of heat fixing the slide?

2. What was the purpose of the Crystal violet?

3. Explain the purbose of the iodine.

4. What does the word mordant mean?

5. At which point do the gram negative and gram positive cells first look different?

6. Why do gram negative and gram positive cells stain differently with the gram stain?
7. What is the purpose of the safranin?

8. Which cell wall is thicker, gram positive or gram negative?

9. Draw and describe the shape and arrangement of your gram positive cell.
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10. Draw and describe the shape and arrangement of your gram negative cell.

11. Outline each step of the gram stain and give the color of the gram negative and gram
positive at each step.
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13. What is it about members of the genus Mycobacterium that make them stain
differently with an acid-fast stain than other bacteria?

14. During which step in the stain procedure do acid-fast and non acid-fast cells look
different?

15. What is an endospore?

16. What characteristic of an endospore makes it difficult to stain?

17. What genera of bacteria form spores?

18. Draw a picture of the endospore stain, labeling the spore.

19. Why are simple stains performed?

20. Draw a picture of vour simple stained organism.




