
Medical microbiology 
Laboratory         
Lab 11,12          

Lecturer        
Maysam A Mezher 

 Gram-negative cocci 
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Gram-negative rods 



 Gram-negative cocci (Neisseriae spp. ). 

 The genus Neisseriae contain two important pathogens:  

 N.meningitidis- capsulated (cause meningitis) 

 N.gonorrhoea- non capsulated (causes gonorrhoea, 
neonatal conjunctivitis). 

Important properties: 

 Aerobic 

 Gram-ve diplococci (each coccus is shaped like a kidney. 

 Oxidase+ 

 Nonmotile 

 Grow well on chocolate agar (blood heated to 80 ̊C),  



Neisseriae meningitidis: 

Laboratory diagnosis: 

 Specimen: blood and CSF. 

 Microscopic: G-ve diplococci are seen in a smear of 
CSF inside the PMN (intracellular) 

 Culture: chocolate agar at37 ̊C in a 5%CO2. 



Neisseriae gonorrhoea: 

Laboratory diagnosis: 

 Specimen: urethral discharge and cervical swab. 

 Microscopic: G–ve diplococci. 

 Culture: Thayer Martin medium (chocolate agar 
containing antibiotics; vancomycin, colistin, 
trimethoprim, and nystatin to suppress the normal 
flora) at 37 ̊ C in a 5%CO2. 



Gram-negative rods (Enterobacteriaceae and 
Pseudomonas) 
Large group of diverse organisms, they are divided to: 
Gram-Negative Rods related to gastrointestinal tract. 
Gram-Negative Rods related to respiratory tract. 
Gram-Negative Rods related to animal source. 

 

Enterobacteriaceae  
Enterobacteriaceae is a large family of bacteria commonly 
referred to as the fermentative, gram negative, enteric bacilli, 
indicating that they are gram negative rods which can ferment 
sugars. 
To differentiate them from non-fermentative , gram negative 

rods such as Pseudomonas. 

 



Important features 
 
 Gram-negative nonspore forming rods. 
 Most Enterobacteriaceae are motile, with the exception of 

the common isolates Klebsiella, Shigella , and Yersinia.  
 Facultative anaerobes. 
 All members ferment glucose 
 All members are catalase positive and oxidase negative.  

(distinguish the Enterobacteriaceae from another medically 
significant group of organisms, the non fermenting gram-
negative rods, the most important of which is Pseudomonas 
aeruginosa). 



Colonial Morphology 
 
Ability to ferment lactose: 
 lactose-fermenting strains *pink-purple colonies (e.g., 

Escherichia,Klebsiella) 
 Non lactose-fermenting strains colorless colonies(e.g., Proteus,   

Salmonella, Shigella,). 
 Delayed lactose fermenter (e.g., Morganella,, Serratia ). 

 

Ability to grow on a large number of selective and 
differential media: 
- Eosin-Methylene blue (EMB) agar: contains bile salt and dyes eosin 

and methylene blue, inhibit gram-positive bacteria. 
-   Hektoen Enteric agar(HE): contains high concentration of   bile salt and 
dyes bromothymol blue and acid fuchsin. 
- MacConkey agar: Most have similar colonial morphology in – 
--  blood agar plate: moist, smooth, gray colonies and some strains are  beta 
hemolytic. 



Laboratory diagnosis: 
 
 Specimen: site of origin must be considered 
 Gram-stain: not of value 
 Culture: blood agar and a selective-differential medium 

such as MacConkey’s agar, Hekton- enteric, EMB ,SS agar is 
used along with Mac., 
 Lactose-fermenter: pink colonies 
 Non lactose fermenter: colorless colonies. 
 Biochemical tests: 
 IMViC test 
 TSI tests 
 Urease test 
 Oxidase test and catalase test. 



Escherichia coli 
– One of the most predominant intestinal flora, causes wide 
range of infections including: UTI, gastrointestinal infection, 
meningitis, wound infection and bacteremia. 
– Ferments lactose.(pink colony on MacConkey’s agar) 
– Have characteristic metallic sheen on EMB. 
– Usually motile. 



Klebsiella pneumoniae 

 Usually found in intestinal tract and frequent cause of 

nosocomial pneumonia. 

 Ferments lactose. (pink colony on MacConkey’s agar) 

 Possess a polysaccharide capsule makes the colonies 
mucoid nd moist. 



Serratia marcescens 
–  causes nosocomial UTI, and respiratory tract  infections. 
– Ferments lactose slowly. 
– Produce characteristic reddish-pink color on nutrient agar 
when cultured on room temp. 
 – Motile 
 
 
 
 
 
 
 
 
 



Proteus 
– The most clinically important species are: P. mirabilis 
and P.vulgaris 
– Isolated from urine, wound, ear and bacteremic infections. 
– Do not ferment lactose. (colorless on MacConkey’s agar) 
– Motile (produce swarming on non selective media). 
 
 
 
 



Pseudomonas aeroginosa 
- Non -fermenter gram-negative bacilli. 
- Strict aerobes (acquire energy by oxidation not by     
fermentation) 
- Oxidase-positive. 
- Some Pseudomonads are motile 
-produces a characteristic fruity or sweety grape juice-like 
aroma. 
- it cause a nosocomial UTIs,Wound and burn infections,  

pneumonia, and septicemia. 
 
Produce two characteristic pigments, diffused in agar: 
 Pyocyanin: color the pus in wound (blue) 
 Pyoviridin (fluorescein): fluoresces under UV light (yellow 

green), help in early diagnosis of skin infection. 
 



pyoviridine pyocyanine 




