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Clinical Microbiology                              clinical pathology 

Methods of Bacteriological Diagnosis   
1- Smears : 
Smears used for identification of the bacteria according to their shape, size   and staining 
characteristics . 
 

Stains used for bacteriological diagnosis : 
 a) Gram stain : 
This stain for differentiate between G +ve bacteria (which accept staining) and G -ve 

bacteria (which not accept staining) . 
Steps: 
 - Prepare your clear slide and put one drop of normal saline. 
 - Take specimen from the colony and mix it well with normal saline. 
 - Leave for dryness on air then fix it on burner. 
 - Then pour Crystal Violet stain on the slide and leave it for 1 minute. 
 - Wash gently with water. 
 - Then pour Iodine stain on the slide and leave it for 1 minute. 
 - Wash gently with water. 
 - Wash with Alcohol to decolorize the slide. 
 - Then pour Safranin stain on the slide and leave it for 1 minute. 

 Results under microscope: 
 Violet cells refer to Gram Positive bacteria (G+ve) and red cells which stained by 

Safranin refer to Gram Negative bacteria (G-ve). 

 

b) Ziehl-Neelsen stains (acid-fast stain) : 
Bacteria   whose   positive   to   Ziehl-Neelsen stain, such as Mycobacterium spp., stain 

bright red the background and other bacteria stain with blue color. 
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1. Stain the smears with Zeihl-Neelson carbol fuchsin and heat the slides with burner for 

5-10 minutes to boil the stain over slide. 

2. Wash with running tap water. 

3. Decolourize with acid/alcohol (20% sulphuric acid) till the smear becomes colourless. 

4. Counter stain with methylene blue for 15 second and wash with water and blot dry the 

smear. Examine it under oil immersion for acid fast bacilli. 

Interpretation 

Acid fast bacilli—pink or red coloured organisms. 

Other back ground—blue in colour. 

 

c) Modified Ziehl-Neelsen stain : 
Bacteria whose positive to this stain, such as:   Nocardia   asteroides,   Brucella   spp.   

And Chlamydia  psittaci  stain  bright  red.  The  back ground and other bacteria stain with 

blue color . 
 

d) Methylene blue stain : 
This stain is used specially for Pasteurella spp. which characterized bipolarity . 
1. The smears are stained with methylene blue for 1 minute, wash with running tap water 

and blot dry. 

2. Examine under oil immersion microscope for the presence of organism.  

 

e) Giemsa stain : 
This stain used to Stain Spirochaeta, Rickettsial, Demonstrate the capsule of Bacillus 

anthracis, and Demonstrate the morphology of Dermatophilus congolensis . 

  
f) Polychrome methylene blue stain : 
This   stain   is   used   specially   for   Bacillus anthracis which is stained blue, and the 

capsular material stained with pale pink color . 
 

 Technique: 

 Prepare a smear from colony and dry it. 

 Flame-fixed and flooded with the stain for 2-3 minutes. 

 Wash the smear and dry it. 

 The rods of Bacillus anthracis stain blue and the capsular material stain pale pink 

color. 
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2- Preparation of Culture Media  
1- Use a clean glass ware "flask" that has been rinsed free from detergents and other 

chemicals .  

2- Weigh appropriate amount of dehydrated medium, place it in a flask, and then add 
distilled water   to it . 
3- Close the flask orifice by the appropriate piece of cotton and aluminum foil . 
4- Dehydrated media containing agar is best dissolved   by   bringing   to   the   boil   with 
continuous stirring using a glass rode or a hot plate   that   incorporates   a   magnetic   

stirrer system, while media not containing agar can usually be dissolved with gentle 

agitation . 
5- The media then sterilized in an autoclave at121 ˚c for 15 minutes.   
 6- After autoclaving, broth or media should be cooled in a water bath at 50˚c . 
7- Pour  the  broth  into  a  screw-capped  bottle, while  the  media  poured  into  the  Petri  

dish, not more than 15 ml per one Petri dish, then allow to dry thoroughly at room 

temperature or for a few hours in the incubator at 37˚c . 
8-   Petri dishes stored agar-side upward in a refrigerator at 4˚c . 
 

Inoculation of Culture Media   
The technique differs according to the nature of the sample.  

a) Organs (liver, spleen, etc) : 
1- Sterile the surface of the organ by smearing it with heated spatula . 
2- Take a part or three loopful from the interior of the organ under the heated area . 
3- Inoculate it on the periphery of the plate, then streaking . 
 

b) Fluids (urine, sputum, exudates) : 
1- Centrifuge the sample at 3000 rpm for 15 minutes . 
2- Discard the supernatant fluid and inoculate the plate from the sediment   . 
 

c) Swabs (pus, blood, feces, etc) : 
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1- Replace the swabs in glucose broth (except fecal material).  
2- Incubate the broth containing swab at 37˚c for 90 minutes . 
3- Inoculate the plate with the moist swab, or few drops from the broth . 
 

Streaking of the Plate  
1-   Place a loopful of the inoculum near the periphery of the plate . 
2-   Heat the loop and then cool it, streak the inoculum by several perpendicular lines . 
3-   Flame and cool the loop, then streak from the fore mentioned lines . 
4-   Lift the loop; streak the center of the plate with zig-zag motion or lines to obtain 

isolated surface colonies.  

Notes : 
1-   The streaking of the plate should be done under a septic condition inside hood . 
2-   The cover of the Petri dish should be closed between each step. 

 

 

Biochemical tests: 

1-Oxidase Test: Used to demonstrate the ability of a bacterium to produce the enzyme 

cytochrome oxidase, capable of reducing oxygen. A positive test will show blue to dark 

purple color during mixed the colony with oxidase indicator (p- aminodimethylaniline) on 

filter paper. e.g. Pseudomonas aeruginosa. 

 

2-Nitrate reduction: demonstrates the ability of a bacterium to produce the enzyme nitrate 

reductase, inoculated the bacteria (incubate 24 hrs 37°C), capable of converting nitrate to 

nitrite after add two indicators (sulfanilic acid and naphthylamine) . A positive test forms a 

red color.e.g. E.coli. 

    

3-Urea utilization: demonstrates the ability of a bacterium to produce the enzyme urease. 

Inoculate a tube of urea agar with your unknown culture. Incubate along with control tube 

at 37˚C for 24 hours. A positive test will show pinkish-red, e.g. Proteus vulgaris, 

Klebsiella. 

    

4-Indole test: Used to demonstrate the ability of a bacterium to produce the Enzyme 

tryptophanase , inoculated the bacteria ( incubate 24 hrs 37°C) in water peptone. This 

enzyme react with tryptophan in water peptone and production indole, after added few 
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drops from Kovac`s reagent react with indole and formed red ring indicate positive result. 

e.g. E.coli.   

5-Simmons citrate: The test detects the ability of an organism to use citrate as source of 

carbon and energy. Inoculated the bacteria (incubate 24 hrs 37°C). Indicator bromthymol 

blue is green in negative and blue in positive, e.g. Klebsiella and Salmonella. 

 

6-Catalase test: the bacteria have catalase, it can produce O2 bubbles when reacts small 

colony with H2O2 on the clean slide. e.g. Staphylococcus aureus. 

 

7-Gelatin liquefaction: gelatin protein is digested by bacteria have gelatinase. Add gelatin 

12% to nutrient broth and inoculated the bacteria (incubate 24 hrs 37°C).  Then 

refrigerator the tube, the positive result gelatin is liquefied. e.g. Pseudomonas aeruginosa.   

 

 

Motility test: used semisolid media (0.5 % agar), stabbing the bacteria by loop (incubate 

24 hrs 37°C). Non-motile bacteria the culture is no far away from stab while the motile 

bacteria growth movement from the stab, motile bacteria e.g. pseudomonas, E.coli, 

Proteus. 
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