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Practical 1
Specimen collection, transport and storage

1.  The following specimens can be used for bacteriological analysis:

     1)

     2)

     3)

     4)

     5)

2.  List three different collection devices:

     1)

     2)

     3)

3.  List three different transport media:

     1)

     2)

     3)

4.  What is the purpose of using transport medium?

5. Many specimens can be refrigerated in the laboratory after collection such as 

    urine samples but others must not be refrigerated and should be kept warm.  

    List four of those:

     1) 

     2) 

     3)

     4)

6. What is the result of improper collection or transportation of specimens? 

Practical 2 

Antibiotics Susceptibility Testing using 

Disc Diffusion Method

Purpose
     To determine antibiotic sensitivity patterns of pathogenic organisms.

Materials


Supplies

1. Sterile swab                           

         2. Sterile saline

3. Sterile tubes


                             4. Rotator

5. Inoculating loop



         6. Ruler

7.  Marker or lead pencil for labeling the plates

Reagents
       A McFarland standard turbidity tube of 0.5

Cultures
       S. aureus on blood agar (control for gram positive bacteria). 

      E. coli on blood agar (control for gram negative bacteria).

      Unknown  on blood agar (test organism).
Media
Mueller Hinton agar plates                             
Method
1ST DAY:

1. Using a sterile wire loop, 3-5 well-isolated colonies of similar appearance to the test organism were touched and then were emulsified in 3-4 ml of sterile phys​iological saline.

2. In a good light the turbidity of the bacterial sus​pension was matched to the turbidity of to 0.5 McFarland standard (the standard was mixed immediately before use). When com​paring turbidities it is easier to view against a printed card or sheet of paper.

3. Using a sterile swab, Mueller Hinton agar plates were inoculated. Excess fluid was removed by pressing and rotating the swab against the side of the tube above the level of the suspension. The swabs were streaked evenly over the surface of the medium in three directions, rotating the plate approximately 60° to ensure even distribution. It is recommended to use a rotator if available.

4. With the Petri dish lid in place, the Petri dishes were allowed 3-5 minutes (no longer than 15 minutes) for surface of the agar to dry.

5. Using sterile forceps, the appropriate antimicrobial discs were placed evenly distributed in the inoculated plate. It is recommended to use antibiotic dispenser if available.

6. Within 30 minuets of applying the discs, the plates were inverted and were incubated aerobically at 37°C 18 h. 

2ND DAY:

After overnight incubation, agar plates were examine to ensure the growth is confluent or near confluent. Using a ruler on the under of the plate, the diameter of each zone of inhibition were measured in mm. The endpoint of inhibition is where growth starts.

Expected results

Interpretation of zone sizes

Using the Interpretative Chart provided in the day of practical, the zone sizes of each antimicrobial were interpreted by reporting the organism as 'Resistant', 'Intermediate/Moderately' and 'Sensitive (Susceptible)'.

· Resistant: A pathogen reported as 'resistant' implies that the infection it has caused will not respond to treatment with the drug to which it is resistant irrespective ​dose or site of infection.

· Intermediate: A pathogen reported as intermediately sensitive suggests that the infection it has caused is likely to respond to treatment when the drug is used in larger doses than normal or when the drug is con​centrated at the site of infection, e.g. in the urinary tract. Consideration should be given to using other drugs that may provide more optimal therapy.

· Sensitive (susceptible): A pathogen reported as sensi​tive suggests that the infection it has caused is likely to respond to treatment when the drug to which it is susceptible is used in normal recommended doses and administered by an appropriate route.

Student’s result:

	Antibiotics
	Diameter of zone of inhibition (size in mm)
	Interpretation of zone of inhibition *

	Oxacillin
	
	

	Pencillin
	
	

	Erythromycin
	
	

	Clindamycin
	
	

	Vancomycin
	
	

	Fucidic acid
	
	

	Tetracyclin
	
	

	Gentamicin
	
	

	Rifampicin
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* Interpretation of zone of inhibition: Resistant / Intermediate / Susceptible
Practical 3 

Throat, skin and nasal swabs

Purpose

To isolate and identify pathogens associated with bacterial pharyngitis, skin and nose infections

Specimens

- Throat swabs

- Skin swabs

- Nasal swabs

Materials

Supplies

1. Microscope slides                                     2. Inoculating loop

3. Bunsen burner                                          4. Marker for plate labelling
5. A lead pencil for labelling the slide          6. Cotton swabs

Reagents

-  Gram stain set reagents                            

Media

- Blood agar

- Chocolate agar

- MacConkey agar

Method 

1ST DAY:

Subculture each swab as follows:

- Throat swab: blood agar

- Nasal swab: blood agar and chocolate agar

- Skin swab: blood agar and MacConkey agar

 2ND DAY:

Examine your plates and any pathogenic organisms should be identified by gram stain (see page 6 of second year manual) and standard biochemical techniques (see page 9,10,11 and 17 of second year manual).
Results

	Swab No


	Colony description
	Gram stain
	Other tests
	Probable identification

	
	
	
	
	


Swabs Culture

1.  What does swab consist of?

2.  List four different areas were swab could be used to collect specimen from.

1)

2)

3)

4)

3. Swabs should not be used for collection of:

1)

2)

4. How do you collect and process a throat swab?

5.  “Swab is a convenient but relatively inefficient sampling device”. Comment 

 on this statement

Practical 4 
Blood Cultures

Purpose

 To isolate and identify the causative agent of bacteremia.

Principle

Blood to be cultured is usually drawn and immediately injected into blood culture bottles before being sent to the microbiology laboratory. Blood is considered to be a sterile body fluid, and the presence of viable bacteria in the blood is referred to as bacteraemia. 

Materials

Supplies

1. Microscope slides                                     2. Inoculating loop

3. Bunsen burner                                          4. Marker for plate labelling
5. A lead pencil for labelling the slide

Reagents

-  Gram stain set reagents                            

Cultures
-  Positive blood culture bottles

Method

1ST DAY

1. Perform a gram stain (see page 5 of second year manual) and determine   

    the gram stain morphology of the organism. The gram stain report should
       indicate the presence or absence of polymorphonuclear neutrophils (PMNs)   

       and epithelial cells.

   2. Subculture the blood culture (see page 6 of second year manual) to  

          appropriate media based on the gram stain result. Both aerobic and  

          anaerobic bacteria should be considered.

2ND DAY

    Read all plates and any bacteria isolated should be identified by gram stain (see page 6 of second year manual) and standard biochemical techniques (see page 9,10,11 and 17 of second year manual)
Results

	Sample NO


	Gram stain
	Colony description
	Other tests
	Probable identification

	
	
	
	
	


Blood Culture

1)  Briefly describe the collection of blood specimen for culture.

2)  In what ratio should the blood be added to the culture bottles.

3)  What is SPS and what is the purpose of it in blood culture media?

4)  Name three diseases that commonly present as bacteremias:

      1. 

      2. 

      3. 

5)  List 6 commonly isolated bacterial species from cases of bacteremia.

      1.       






4.

      2.       






5.

      3.         





         6. 

Practical 5

Sputum Culture

Purpose

To establish the presence or absence of pathogenic organisms associated with lower respiratory tract infection, in the sputum.

Principle

Lower respiratory tract (LRT) infections involve the lungs and bronchi. Because the LRT should be sterile, any organism that is able to by-pass the host defences, enters the LRT, and multiply is capable of causing infection. There are several different types of lower respiratory specimens that my be cultured. The most common is expectorated sputum, which can be collected by non-invasive means.

Specimen

-  Sputum specimens

Materials

Supplies

1. Microscope slides                                     2. Inoculating loop

3. Bunsen burner                                          4. Marker for plate labelling
5. A lead pencil for labelling the slide

Reagents

-  Gram stain set reagents                            

Media

- Blood agar

- Chocolate agar

Safety precaution

 All work should be carried out in the safety cabinet because of the high risk of TB.
Method

A.  Procedure for routine culture:

1.  Report the macroscopic appearance of the specimen, i.e.  

     purulent, mucopurulent, mucoid, salivary or blood-stained.

2.  Perform Gram stain for evaluating the quality of sputum sample.   
     This based on the relative numbers of squamous epithelial cells and  

    segmented neutrophils (see Table 1).

  .  Use  a  sterile  swab or an applicator  stick  to select material  from a purulent  or  bloody  area of the sputum and make a thin smear on a clean slide.

  .  Apply Gram stain and examine about 20 or 30 separate low power (x10)  fields  looking primarily for pus and epithelial cells.

  .  According to the grading system in (Table 1), if the final score is >1 the culture may be carried out as follows:

3.  Culture:

  .  Use a sterile swab to select material from a purulent or bloody area of the sputum.    

  .  Inoculate to the edge of designated culture media (Chocolate and Blood agar) and streak the plates with a sterile inoculating loop.  Incubate blood agar aerobically and chocolate agar in CO2 at 37oC.

  .  For patients with lung abscess, add another blood agar and incubate anaerobically.

  .  If fungal infection is suspected, inoculate a Sabouraud plate.

  .  Examine cultures for pathogenic organisms  (S.  pneumoniae,  H.  
   influenzae, S. aureus, K. pneumoniae, P. aeruginosa).

  .  Confirm the identity of the expected pathogens and perform 

   antimicrobial susceptibility testing.

Table 1: Bartlett’s grading system for evaluating the quality of sputum samples

	
	Grade

	No. of neutrophils/low-power field
	

	<10
	0

	10-25
	+1

	>25
	+2

	Presence of mucus threads
	+1

	No. of epithelial cells/low-power field
	

	<10
	0

	10-25
	-1

	>25
	-2


Average the number of epithelial cells and neutrophils in about 20 or 30 separate low-power fields and then calculate the total. A final score of  0  or  less indicates lack of active inflammation or contamination with saliva. 

B.   Sputum for Acid Fast Bacilli:

Ziehl-Neelsen stain

1. Prepare thinly spread smear under the safety hood and fix thoroughly (5-10 min in 50% alcohol) as they may contain M. tuberculosis.

2. Flood the slide with strong carbol-fuchsin and heat it from below with the Bunsen flame until, when the flame is removed, steam is seen to rise from the stain (do not boil and do not let stain dry on the slide). Allow the dye to act, with steam rising from it, for 5 min.

3. Wash the slide thoroughly with water.

4. Decolorize in 3% acid alcohol until no more color comes out of smear (approximately 3 min).

5. Thoroughly wash with water.

6. Counterstain with methylene blue or 5% malachite green for 1 min.

7. Wash in water, allow to dry and examine using oil immersion objective.

Results

	Sample No


	Gram stain
	Colony description
	Other tests
	Probable identification

	
	
	
	
	


Sputum Culture

1. What is the difference between saliva and sputum?

2. List three types of specimens used for the diagnosis of upper respiratory tract infections: 

3. List three types of specimens used for the diagnosis of lower respiratory tract infections: : 

1) 

2)

3)

4. Describe briefly the procedure for collection of a sputum specimen.

5.  How do you assess for the quality of a sputum specimen?

Practical 6
Laboratory examination of cerebrospinal fluid (CSF)

Purpose

To describe the appearance, culture and identify a bacterial pathogen from an unknown CSF specimen. 

Principle

CSF fluid must be examined without delay and the result of tests reported to the medical officer as soon as they become available, especially the gram smear reports. The fluid should be handled with special care because it is collected by lumber puncture and only a small amount can be withdrawn. The CSF has no normal microbial flora.

Specimen

- CSF specimen
Materials

Supplies

1. Microscope slides                                     2. Inoculating loop

3. Bunsen burner                                          4. Marker for plate labelling
5. A lead pencil for labelling the slide

Reagents

-  Gram stain set reagents                            

Method

1ST DAY:

1.  Describe the appearance of CSF (clear, hazy, turbid or blood stained).
2.  Perform gram stain by placing a drop of CSF on a microscope slid, (see  

  page 6 of second year manual). The gram stain report should indicate the presence  or  absence  of  polymorphonuclear  neutrophils  (PMNs)  and epithelial cells.

3.  Perform cell count of white cells and red cells in five large squares   

    (80 small squares) of improved Neubauer chambers.  

CSF COUNTING CHAMBER

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


4.  Inoculate CSF in blood or chocolate agar (see page 5 of second year  

     manual).

2ND DAY:

Examine your plates and any bacteria isolated should be identified by gram stain (see page 6 of second year manual) and standard biochemical techniques (see page 9,10,11 and 17 of second year manual.
Results

	Sample No
	Appearance
	Gram stain
	Colony

Description
	Other

Tests
	Probable

Identification

	
	
	
	
	
	


Practical 7

Urine Culture

Purpose

To culture, quantitate and identify pathogens present in urine specimen
Principle

The presence of  >105 colony-forming units of bacteria per millilitres (CFU/ml) of a fresh, properly taken specimen of urine is highly indicative of urinary tract infection. However other factors must also be taken into account, including pyuria (WBCs in urine), the number of different types of bacteria isolated and the type of patient considered.

Specimen
-  Mid stream urine
Materials

Supplies

1. Microscope slides                                              2. Inoculating loop

3. Bunsen burner                                                    4. Marker for plate labelling
5. A lead pencil for labelling the slide                   6. CLED plates

7. Alternative media: Blood agar and MacConkey

8. Calibrated loop (0.001 ml size) – platinum or plastic
Reagents

-  Gram stain set reagents  

-  Dip strip                          

Methods

A.  Calibrated loop method

1.  Mix the urine thoroughly and remove the top of the container.

2.  Insert the loop vertically into the urine to allow urine to adhere to 

    the loop. Only move the loop straight up and down.

3.  Spread the loopful of urine over the surface of a sectioned CLED  

         plate (see figure).
4.  Incubate plates for at least 18 hours at 35-37(C aerobic incubator.

     5.  Count the number of colonies.  The presence of  more than  100  colonies  

         represent a count of  > 105 CFU/ml. 

      B.   Dip Strip Method:

1.  Dip paper strip into a well-mixed urine specimen.

2.  Touch strip against slid of container to remove the excess urine.

3.  Apply strip to CLED; do duplicate inoculum for one sample.

4.  Discard strip into waste container containing disinfectant.

5.  Incubate plates for at least 18 hours at 35-37 C aerobically.

6. Count the number of colonies. The presence of more than 20 colonies represent a count of >105 CFU/ml.

Results

Practical 8

Stool Culture

Purpose

To recognise the colonial morphology of stool pathogens and differentiate them from normal flora.  And to perform serotyping of selected organism.

Principle

The most common gastrointestinal specimen received in the lab for the diagnosis of diarrhoea is stool. Gatrointestinal (GI) infections (acute infectious diarrhea) may be caused by a wide variety of bacterial agents (enteric pathogens). Of infectious diarrhea include the following: Salmonella, Shigella, and Campylobacter.

Specimen

-  Stool specimens

Materials

Supplies

1. Microscope slides                                     2. Inoculating loop

3. Bunsen burner                                           4. Marker for plate labelling
5. A lead pencil for labelling the slide

Reagents

1. Gram stain set reagents                             2. Oxidase

3. API 20 E analytical profile index              4. Serological kits

Media

- XLD 

- DCA

Method

1ST DAY:

1.  Describe the appearance of stool.

2.  Subculture stool specimen onto XLD and DCA media.

2ND DAY:

1.  Examine your plates looking for non-lactose fermenting colonies.

2.  Perform oxidase test.

3.  Perform API for non-lactose, oxidase-negative colonies (see page 17 of second year manual).

3RD DAY:

Confirm the identity of Salmonella or Shigella by serological tests.

Results

	Test
	Unknown 1
	Unknown 2

	Colonial morphology on XLD
	
	

	Colonial morphology on DCA
	
	

	Gram stain and morphology
	
	

	Oxidase test
	
	

	API result
	
	

	Serotyping
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