LABORATORY #12
Mycobacteria


Laboratory #12
Mycobacteria – 17 Points

Objective:
1. List and explain each step in the Ziehl-Neelsen acid-fast stain 
procedure.

2. State the characteristics of Mycobacterium tuberculosis colonies.


3. Given photomicrographs of Mycobacterium colonies, be able to identify 
Mycobacterium tuberculosis from other Mycobacterium species.


4. Given acid-fast stain photomicrographs, identify acid-fast organisms 
from non-acid-fast organisms.

Materials:
Video from website: 


http://www.microbelibrary.org/ASMOnly/details.asp?id=1785&Lang=English

(Permission for use grant by Hussein Shoeb, Department of Microbiology 
& Immunology, Faculty of Pharmacy, Cairo University. Cairo, Egypt, 
through the American Society for Microbiology)
References:
Mahon and Manuselis, Textbook of Diagnostic Microbiology, Third
Edition, Chapter 26
Discussion:
Mycobacteria are acid-fast, alcohol-fast, aerobic, nonsporeforming, nonmotile bacilli.  Growth is slow.  The most rapidly growing species require two to three days on simple media at temperatures of 20° to 40°C, and most disease-associated mycobacteria require two to six weeks on complex media at very specific temperatures.

About a dozen mycobacterial species are associated with disease in humans, producing slowly developing, destructive granulomas that may undergo necrosis with ulceration or cavitation.  Disease may be confined to cooler, more superficial parts of the body or may invade internal organs.

Mycobacterium tuberculosis (MTb) is probably the most significant pathogen of this group, from the standpoint of fatality and socioeconomics.  Of all the infections that have beset humans, few have produced more death and suffering than tuberculosis and related mycobacterial infections.  Antibiotic therapy caused a dramatic decline in prevalence of TB until the 1980's, when a resurgence of the disease has occurred in patients with AIDS, in IV drug abusers, in the homeless and in elderly patients.  Too, spread of the disease is related to the evolution of drug-resistant strains of MTb.  Tuberculosis is most commonly associated with lungs, but it can be disseminated to other parts of the body via the blood stream, lympatics or intestinal tract.  In addition to Mycobacterium tuberculosis, infection with nontuberculous mycobacteria (NTMs) has also surged in the past thirty years due to the growing number of immunocompromised patients worldwide.

Proof of a mycobacterium infection is provided by demonstration of the organism in clinical specimens obtained from the patient.  The laboratory procedures used include examination of a stained smear, isolation by cultural procedures, and identification.

Characteristics of the tubercle bacillus that differentiate it from other microorganisms are as follows:

1. The resistance of stained tubercle bacilli to decolorization with strong acid (3% hydrochloric acid in 95% ethanol is the usual agent).

2. The resistance of acid-fast bacilli to digesting agents, such as strong acids and alkalis.
Procedure:

1. View the video clip http://www.microbelibrary.org/ASMOnly/details.asp?id=1785&Lang=English
2. Look for the “Animation” link.

3. If just clicking on the web address does not take you directly to the website, you may need to cut and paste it into another internet window OR you can type the web address in directly to another internet window.
4. Answer the questions for the video at the end of this laboratory.

5. Look at these pictures of Mycobacterium tuberculosis cultures, along with picture on this website:



http://www.textbookofbacteriology.net/tuberculosis.html


 4. Describe the colonies on the report form at the end of this laboratory session:
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NAME _______________________________  DATE ______________________

Ziehl-Neelsen Acid-Fast Stain Video Clip

http://www.microbelibrary.org/ASMOnly/details.asp?id=1785&Lang=English
1. List each step in the video clip for the Ziehl-Neelsen Acid-Fast Stain and tell what, if any, reaction is actually occurring on the slide. (10 points)
2.  What color are the acid-fast organisms after staining?  The non-acid-fast organisms? (2 points)
3. Describe the colonies of Mycobacterium tuberculosis from the pictures on this lab and also on the website provided.  (5 points)




Name:_______________________

                                                        Date:____________________
Lab 14: Mycobacteria

Study Questions 
Points=15

Using your textbook, lecture notes, or Internet, answer the following questions.
1. Discuss lab safety in handling cultures for mycobacteria, including ventilation, cleaning, equipment, and personal protective gear.  (3 pts)
2. Define the following:  (3 pts)
a. Photochromogen:

b. Scotochromogen:

c. Nonphotochromogen:

3. List at least four (4) clinical specimens which can be cultured for Mycobacterium besides sputum.  (2pts)
4. Why is sputum exposed to digestion and decontamination agents prior to culture?  (2 pts)
5. Why is spinal fluid not ordinarily subjected to decontamination? (1 pt.)
6. List at least two (2) types of media used in Mycobacterium culturing. (1 pt)
7. What is MOTT /NTM?(1 pt)
8. What color do you expect gram-positive, gram-negative and mycobacterial organisms to be on the acid fast preparation? (1 pt.)
9.   What color do you expect gram-positive, gram-negative and mycobacterial organisms to be on    gram stain procedure? (1 pt)
MLAB 2434 – Laboratory 12– Page 1  


