MEDICAL BACTERIOLOGY

Lesson № 19

STAPHYLOCOCCI. STREPTOCOCCI. NEISSERIAE

Microbiological diagnosis of diseases caused by staphylococci, 

streptococci and neisseriae 

Practical work that student has to learn at the lesson and to be able to perform at the concluding session

1. To make a smear using the specimens of pathological material containing bacteria (see Lesson N1).

2. To stain the smear using the Gram staining technique (see Lesson 

N2).

3. To perform microscopic investigation of the smears using the immersion microscopy (see Lesson N1).

4. To identify Staphylococcus sp. in a Gram-stained smear (see Lesson N2).

5. To identify Streptoccus sp. in a Gram-stained smear (see Lesson N2). 

6. To identify Neisseria gonorrhoeae in the smear made with use of urethral discharge and stained with methylene blue and Neisseria meningitis in the smear made with use of liquor and stained with methylene blue.
7. To explain the tests revealing virulence of bacteria: lecithinase activity, activity of plasmacoagulase and haemolytic activity (see Lesson N8). 

8. To reveal antimicrobial activity of antibiotics using antimicrobial susceptibility tests: disk diffusion technique (see Lesson N9).

9. To know the main principles of bacteria phage typing (Lesson N5).

identification of Neisseria gonorrhoeaE in the smear made with use of urethral discharge and Neisseria MENINGITIS IN the smear made 

with use of liquor
If will carefully examining a prepared smear of urethral discharge and stained with methylene blue, it is easy to notice that many leucocytes are present in the smear and to note the phenomenon of noncompleted phagocytosis: presence of the intracellular gram-negative diplococci of Neisseria gonorrhoeae within the blue-staining segmented neutrophils.

The smears made with use of liquor containing the Neisseria meningitis bacteria possess very similar appearance as described above but much less number of blue-staining segmented neutrophils is normally found in the liquor specimens.

Lesson № 20

ESCHERICHIA. SHIGELLA. SALMONELLA
Microbiological diagnosis of enteric infections caused by 

escherichiae, diagnosis of bacterial dysentery and 

salmonellosis (gastroenteritis)

Practical work that student has to learn at the lesson and to be able to perform at the concluding session

1. To make a smear using the specimens of pathological material containing bacteria (see Lesson N1).

2. To stain the smear using the Gram staining technique (see Lesson 

N2).

3. To perform microscopic investigation of the smears using the immersion microscopy (see Lesson N1).

4. To identify Gram negative rods stained by aqueous fuchsine or by the Gram staining technique (see Lesson N2).

5. Agglutination reaction performed on the glass slide – the scheme of setting up the reaction and reading of the results (Lesson N13).
6. Agglutination reaction performed in the test tubes containing serial dilutions of patient’s sera for the estimation of the "titre" of agglutinating antibodies – the scheme of setting up the reaction of agglutination performed in the tubes and reading of the results (Lesson N14).

7. To obtain isolated colonies of bacterial culture by seeding of the pathological material (specimen) using streak-plate technique (Lesson N5).
8. To spread the part of the isolated colony making a streak over the surface of an agar slant (Lesson N5).
9. To be able to detect the colonies of lactose fermenters (lactose-positive) and lactose nonfermenters (lactose-negative) enterobacteriae grown on differential diagnostic media.
10. To explain the role of immune preparations used in the case of infections produced by pathogenic enterobacteriae.

Detection of the colonies of lactose fermenters (lactose-positive) and lactose non-fermenters (lactose-negative) enterobacteriae grown on differential diagnostic media
Enterobacteriae are Gram-negative facultative anaerobic rods. They are often isolated from faecal matter on agar media containing lactose and a dye (pH indicator) and called differential diagnostic media. Bacteria which ferment lactose will produce sufficient acid (pH change) to cause a colour shift in the indicator and to change as a result the colour of their colonies. E. coli is a main fermenter of lactose, while Shigella and Salmonella are non-fermenters.

Lesson № 21

OPPORTUNISTIC ENTEROBACTERIAE. PSEUDOMONAS. CAMPYLOBACTER. HELICOBACTER.

Microbiological diagnosis of klebsiellosis, jersiniosis, infections caused by bacteria from Proteus group, blue pus infections, campylobacteriosis and helicobacteriosis

Practical work that student has to learn at the lesson and to be able to perform at the concluding session

1. Inoculation of the pathological material by applying Shukevich’s method to identify Proteus sp.

2. Microscopic investigation of the smears using the immersion microscopy (see Lesson 1).

3. Revealing the bacteria (Klebsiella sp) which possess capsules in the smear using a microscope (see Lesson 3).

INOCULATION of the pathological material by APPLYING Shukevich’s method 

to IDENTIFY Proteus sp.

1. Flame the inoculating loop along all its length.
2. Take the tube with the specimen, slightly shake it and remove the cap (fig. 35).
3. Flame the mouths of the tube. Don’t place caps on the lab bench!
4. Cool the loop and pick up a small amount of the specimen from the tube, flame the mouths of the tube again, recap and put it back.
5. Take the tube with agar slant, remove the cap, flame the mouths of the tube. Don’t place caps on the lab bench!
6. Inoculate the loop full of specimen into the condensed water at the bottom of the test tube, don’t touch the walls of the tube and the surface of the agar slant and don’t perform streaking of the material over the surface of the slant.
7. Flame the mouths of the tube again, recap it and put into thermostated incubator for cultivation.

8. Finally flame the inoculating loop along all its length and put it away.
9. Wait for the appearance of visible growth of bacteria. 

10. If the specimen contains bacteria belonging to the Proteus group, the surface of the slant will be rapidly covered with bacterial growth as a result of “swarming” phenomenon typical for these bacteria.

11. Incorporation of phenylethyl alcohol into the agar results in the loss of the “swarming” and the surface of the slant containing this chemical substance stays uncovered by the colonies.

Lesson № 22

VIBRIO. BRUCELLA. FRANCISELLA. YERSINIA PESTIS. BACILLUS 

Microbiological diagnosis of cholera, brucellosis, 

tularaemia, plague and anthrax
Practical work that student has to learn at the lesson and to be able to perform at the concluding session

1. To inoculate the liquid peptone medium with the pathological material (faeces).

2. To reveal spores and to identify a Bacillus sp. in smear stained by Ziehl-Neelsen using a microscope (see Lesson N3).

INOCULATION OF LIQUID PEPTONE MEDIUM WITH THE PATHOLOGICAL MATEIAL (FEACES)
1. Flame the inoculating loop along all its length.
2. Take the tube with the pathological material (faeces), slightly shake it and remove the cap (fig. 35). 
3. Flame the mouths of the tube. Don’t place caps on the lab bench!
4. Cool the loop and pick up a small amount of pathological material from the tube, flame the mouths of the tube again, recap and put it back.
5. Take the tube with liquid peptone medium, remove the cap, flame the mouths of the tube. Don’t place caps on the lab bench!
6. Inoculate the loop full of pathological material into the tube with peptone medium moving the loop in the medium. 
7. Flame the mouths of the tube again, recap it and put into thermostated incubator for cultivation.

8. Finally flame the inoculating loop along all its length and put it away.

Lesson № 23

ACTINOMYCES. MYCOBACTERIA. LISTERIA

Microbiological diagnosis of tuberculosis, actinomycosis

and listeriosis

Practical work that student has to learn at the lesson and to be able to perform at the concluding session

1. Revealing mycobacteria in the sputum smear stained by Ziehl-Neelsen.

2. Revealing Streptomyces sp. in the smear (see Lesson N3).

Revealing mycobacteria in the sputum smear 

stained by Ziehl-Neelsen

The mycobacterial cell wall is acid-fast so it retains carbolfuchsine dye when it is decolourised with acid. This important property allows applying differential staining of the bacteria in contaminated clinical specimens such as sputum. Ziehl-Neelsen technique for staining of acid-fast bacteria is normally applied specifically for detection of mycobacteria. In smears stained by Ziehl-Neelsen mycobacteria usually appear as red rods long and thin (fig. 37). Sometimes the rods are slightly curved at one of the edges.
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Lesson № 24

ANAEROBIC BACTERIA

Microbiological diagnosis of anaerobic wound infection (gas gangrene), tetanus and botulism

Practical work that student has to learn at the lesson and to be able to perform at the concluding session

1. To reveal the clostridia in smears.

2. To explain the role of immune preparations used in the case of infections produced by pathogenic clostridia.

Revealing CLOSTRIDIA IN SMEARS
To identify clostridia – bacteria producing endospores the Ziehl-Neelsen or Gram stained smears are examined applying immersion microscopy. When Gram staining technique is applied the spores usually appear as unstained areas inside of the rods which stained blue (fig.38).

The spores are acid-fast so when stained by Ziehl-Neelsen technique they retain carbolfuchsine dye when the rods are decolourised with acid (see Lesson 3). As a result the spores stain red when vegetative cells stain blue. The spores can be found localised inside of the bacterial cell as well as free outside the cell. The endospores may be central, subterminal, or terminal in position, and spherical or oval in shape. The diameter of the rod is significantly enlarged in the area where the spore is localised. 
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Lesson № 25

CORYNEBACTERIUM. BORDETELLA. HAEMOPHILUS. LEGIONELLA
Microbiological diagnosis of diphtheria, whooping cough, infections caused by Haemophilus influenzae and Legionella pneumophila 

Practical work that student has to learn at the lesson and to be able to perform at the concluding session

1. To reveal bacteria of the genera Corynebacterium in the smears (Neisser or Loeffler stain) (see Lesson N4).
Lesson № 26

TREPONEMA. BORRELIA. LEPTOSPIRA. BARTONELLA. ORIENTIA. ERLICHIA. RICKETTSIA. CHLAMYDIA. MYCOPLASMA
Microbiological diagnosis of syphilis, leptospirosis and infections 

caused by Borrelia sp. Microbiological diagnostics of rickettsioses, chlamydial infections and diseases produced by mycoplasmas

Practical work that student has to learn at the lesson and to be able to perform at the concluding session

1. The scheme of setting up of the complement fixation test and reading of the results (see Lesson 16).

2. The scheme of setting up of the reaction of agglutination performed in the tubes and reading of the results (see Lesson 14).

Lesson № 27

PATHOGENIC FUNGI AND PROTOZOA
Microbiological diagnosis of infections produced by fungi (mycoses) and protozoa (invasions)

Practical work that student has to learn at the lesson and to be able to perform at the concluding session

1. To reveal the yeasts in the smear stained with methylene blue (see Lesson N3). 

2. To reveal fungi in the smear of unstained mycelium (see Lesson N3).



















